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ABSTRACT
Relevance: Worldwide, mammary gland formations remain a public health dilemma. Breast cancer (BC) is one of the leading causes 

of cancer mortality. Breast cancer ranked 3rd with 8.7-8.1% in the structure of malignant disease mortality in Kazakhstan in 2018-2019.
Female breast cancer is the most common cancer. Over 2.2 million cases of breast cancer were registered in 2020, according to the 

WHO. Worldwide, breast cancer ranks fifth among the causes of mortality (685,000 deaths per year).
On average, about 3,000 breast cancer cases are detected yearly in the Republic of Kazakhstan, and more than 1,380 women die from 

this disease. The high increment rate of breast cancer incidence and mortality, which is ahead of most other cancers, puts breast cancer 
at the top of the list.

Technological developments in medicine have positively influenced the diagnosis of mammary gland formations. The S-Detect function 
for the mammary gland formations had been introduced by Samsung Medison, which helps to determine the formation and characterize 
the affected area. The sonoelastography methods were used for reliable assessment in the early days.

The study aimed to determine the role of the S-Detect function in the differential diagnosis of mammary gland formations.
Methods: A comparative analysis of images taken with the S-Detect function and by the sonoelastography process was carried out in 

50 patients.
Results: S-Detect program showed correct diagnosis in 92% of cases (46 out of 50 people), confirmed by the results of morphological 

verification (histology, cytology). The sonoelastography method showed correct results in 80% of cases (40 out of 50 people).
Conclusion: The use of S-Detect technology in analyzing mammary gland formations showed good consistency with B-mode, color, 

and power Doppler mapping. S-Detect technology can effectively help novice radiologists in writing conclusions.
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Introduction: Breast cancer is one of the leading 
causes of cancer mortality. In 2018-2019, breast cancer 
ranked third in the Kazakhstani structure of cancer mor-
tality, with a share of 8.7-8.1% [1].

Breast cancer is the most common female cancer. 
WHO reported over 2.2 million cases of breast cancer 
registered in 2020. Breast cancer ranks fifth among the 
causes of mortality in the world (685,000 deaths per 
year) [2, 3].

About 3,000 breast cancer cases are registered year-
ly in the Republic of Kazakhstan, and more than 1,380 
women die from this disease each year. The annual 
breast cancer incidence in the Republic of Kazakhstan is 
growing by 26.6% or more. The high increment rate of 
breast cancer incidence and mortality, which is ahead of 
most other cancers, puts the problem of breast cancer 
at the top of the list [4-6].

Ultrasound examination plays a vital role in the de-
termination of mammary gland formations. Ultrasound 
is used to analyze palpable formations that are not vi-
sualized mammographically and differentiate mamma-

ry gland formations in women below 30. Ultrasound is 
an inexpensive and effective method for distinguishing 
between cystic and solid mammary gland formations. 
Ultrasound makes it possible to describe the forma-
tion of the mammary gland without exposing the pa-
tient to ionizing radiation, which is especially import-
ant for pregnant and young patients since mammary 
glands are more sensitive to radiation in these patients. 
Mammography is associated with a slightly higher risk 
of acquiring a radiation-induced neoplasm than ultra-
sound. The introduction of additional modes of breast 
formation differentiation contributes to improving ul-
trasound diagnostics [7].

Recent innovations in breast ultrasound, includ-
ing S-Detect artificial intelligence technology, have in-
creased the sensitivity and specificity of diagnosing 
mammary gland formations.

The idea of creating a unified system for assessing 
the risks of malignancy of focal changes in the mamma-
ry gland came up at the end of the 20th century. The 
system was named BI-RADS by the initial letters of the 
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Breast Imaging Radiology Data System (Breast Imaging 
Reporting and Data System is an international system 
for describing and processing breast ultrasound data). 
The analysis of focal pathology was based on the crite-
ria of shape, spatial orientation, contours, echogenicity, 
distal acoustic effects, and additional characteristics of 
Doppler mapping and elastography [8]. It is known that 
in ultrasound examination, malignant tumors of the 
mammary gland can look like a separate formation or 
just an area with an altered structure of surrounding tis-
sues. The most significant difficulties arise in assessing 
the tumor focus contours and determining its boundar-
ies with surrounding tissues [8].

On November 25, 2018, at the annual meeting of the 
Radiological Society of North America (RSNA) in Chi-
cago, Samsung Medison, a leader in medical imaging 
technology, unveiled the latest development in ultra-
sound diagnostics: the AI-based S-Detect software. This 
software analyzes breast lesions and classifies them ac-
cording to the BI-RADS system.

The U.S. BI-RADS system offers five gradations to as-
sess focal changes in mammary glands. Category BI-
RADS 1 – no changes, category BI-RADS 2 – no risk of 
malignancy, category BI-RADS 3 – the risk of malignan-
cy up to 2%, category BI-RADS 4 – the risk ranges from 3 
to 94%, category BI-RADS 5 – the malignancy probabili-
ty is more than 95%. Two categories of risk of malignan-
cy (4 and 5) require cytological confirmation and a man-
datory biopsy [8-10].

Ultrasound sonoelastography is another method for 
differential diagnosis of mammary gland formations. 
Elastography, invented in the 1990s, allows tissue stiff-

ness mapping but has just recently gained clinical rele-
vance [11, 12].

Elastography is a non-invasive method that char-
acterizes tissue changes by determining their elastici-
ty (stiffness). Elasticity indicates the degree of a tissue 
or substance deformation by an external force and at 
the end of such impact when elasticity allows restor-
ing the original shape and size of the tissue or sub-
stance. Different fabrics have different elasticity. Adi-
pose tissue is more easily deformed, and fibrous tissue 
returns to its original state more slowly than adipose 
or muscle tissue [12].

The use of elastography with S-Detect technology 
helps characterize breast formations and distinguish 
between malignant and benign breast tumors. The stiff-
ness of malignant tumors can be influenced by factors 
such as fibrotic degeneration, tumor infiltration of the 
interstitial tissue, or infiltration of the intraductal com-
ponent [12].

Benign tumors have high elasticity, in contrast to 
malignant tumors, which have low elasticity. During 
elastography, ultrasonic beams emitted and perceived 
by a particular sensor “touch” the tissues of the organ 
under study like a doctor and evaluate their elasticity 
(stiffness) using a specific program [13, 14]. Due to its 
high accuracy, in most cases, S-Detect allows unambig-
uous and correct diagnosis. However, this technique is 
still relatively new, and its role in clinical practice has yet 
to be determined.

The study aimed to determine the role of the S-De-
tect function in the differential diagnosis of breast tu-
mors.

Figure 1 – Evaluation using S-Detect: 1 – position information area, 2 – BI-RADS classification area,  
3 – B-mode
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Materials and methods: This study was conduct-
ed at “Kazakh Institute of Oncology and Radiology” JSC 
(Almaty, Kazakhstan) on an ultrasound machine Sam-
sung Medison RS85 (2022, South Korea). In addition 
to B-mode, color Doppler mapping (CDM), and power 
Doppler mapping (PDM), the S-Detect artificial intelli-
gence software and sonoelastography were used to an-
alyze the formations. In any discrepancies in the con-
clusions, the final diagnosis was established based on 
morphological verification.

The study included ultrasound data of breast neo-
plasms in 50 women. The S-Detect program evaluated the 
image in the transverse and sagittal planes. The proce-
dure was to obtain an image in B-mode, press the Freeze 
Frame button, turn on the S-Detect program and select 
the affected area manually or automatically. Further, the 
program automatically classified the formation under the 
BI-RADS system [8, 15]. The BI-RADS system contains rec-
ommendations regarding the likely goodness or malig-
nancy of the mass. Upon completion of the analysis, the 
result was printed as a report for the patient, including pa-
tient data, lesion location, version, classification, BI-RADS 
score, and the breast from the S-Detect screen (Figure 1).

Accuracy, sensitivity, and specificity were calculated 
assuming all neoplasms classified in categories 4 and 5 
were considered malignant, and those classified in cate-
gories 2 and 3 were regarded as benign.

In the B-mode, an elastographic image represent-
ed a color map obtained with moderate compression of 
the region under study.

The size of nodes on elastography and in B-mode dif-
fered due to tissue fibrosis in the affected area. B-mode 
and elastography’s size differences might indicate a ma-
lignancy. The color scale represented relative hardness. 
On the resulting color map, tissues with greater rigidi-
ty were shown in blue, and tissues with less rigidity – in 
red (Figure 2).

The Tsukuba elasticity score (TES) [16] was used to 
qualitatively analyze breast formations detected by 
elastography.

According to the 5-point Tsukuba color scale, incom-
pressible dense areas were displayed in blue (Figure 3). 
Elastograms of the first three types were benign (Figure 
3, types 1-3), and the next 2 were malignant (Figure 3, 
types 4-5). The figure also showed an RGB (red, green, 
blue) sign related to benign cysts.

Legend: Деформация А - Deformation A, Деформация B - Deformation B, 
Соотношение B/A - B/A ratio 

Figure 2 – Sonoelastography method

Figure 3 – Tsukuba scale (Wojcinski et al., 2013)
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Quantitative analysis of mammary gland elastography 
utilizes the Strain Ratio of the formation and the Fat Lesion 
Ratio (FLR). The stiffness of the selected zone is calculated 
automatically, using the fat lesion deformation of the ex-
amined breast as a standard value [12, 17].

Results: The final diagnoses established using the 
S-Detect program and the sonoelastography method for 
neoplasms were as follows: fibroadenoma – 3, lipoma – 5, 

breast cancer – 3, recurrent breast cancer – 3, intraductal 
papilloma – 2, simple cyst – 5, inflamed cyst – 5, hormon-
al changes in the glandular tissue – 2, lobular hyperplasia –  
3, lactostasis – 2, hematoma – 3, and hidradenoma – 2.

S-Detect allowed the correct diagnosis in 92% (46 out of 
50 people) of cases, confirmed by the results of morphological 
verification (histology, cytology). The sonoelastography meth-
od showed correct results in 80% (40 out of 50 people) of cases.

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A - B/A ratio 

Figure 4 - Breast cyst (cross-section): A – B-mode, B – elastography, C – S-Detect

The B-mode (A) and S-Detect (B) images presented 
in Figure 4 showed the presence of anechoic formations 
of a round shape, and the contours were precise and 
even. According to S-Detect, the formation correspond-

ed to BI-RADS 1.2 – a benign formation. The patient was 
diagnosed with a unilocular cyst. Elastography on the 
Tsukuba scale (B) showed type 2 and an RGB sign  cha- 
racteristic of benign formations, namely, breast cysts.

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio

Figure 5 - Breast cancer (cross-section): A – B-mode, B – elastography,  
C – S-Detect, D – CDM

Figure 5 shows irregularly shaped hypoechoic for-
mations with indistinct nerve contours containing cal-
cifications visible in the B-mode (A) and the S-Detect 
(B) mode. The S-Detect image corresponded to BI-RADS 

4.5 – a malignant formation. Elastography (B) showed 
an area of increased stiffness; according to the Tsukuba 
scale, it was type 4.5 – a malignant formation; CDM (D) 
showed a formation with own feeding vessels.
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In Figure 6, B-mode (A) and S-Detect mode (B) showed 
a regular-shaped isoechoic formation with precise, even 
contours. According to S-Detect, the formation corre-

sponded to BI-RADS 1, 2 – a benign formation. Elastogra-
phy (B) showed an area of medium hardness; according to 
the Tsukuba scale, it was type 2 – a benign formation.

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio 

Figure 6 – Breast fibroadenoma (cross-section): A – B-mode, B – elastography, C – S-Detect

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio 

Figure 7 – Breast hematoma (cross-section): A – B-mode, B – elastography, C – S-Detect

Figure 7, B-mode (A) and S-Detect mode (B), shows 
a regular-shaped hypoechoic mass with precise, even 
contours. According to S-Detect, the formation cor-

responded to BI-RADS 1.2 – a benign formation. The 
Tsukuba scale (B) showed type 2 and an RGB sign, chara-
cteristic of benign formations.

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio 

Figure 8 – Breast granuloma (cross-section): A – B-mode, B – elastography, C – S-Detect

In Figure 8, B-mode (A) and S-Detect mode (B) show 
a regular-shaped isoechoic mass with precise, even con-
tours. According to S-Detect, the formation correspond-
ed to BI-RADS 1.2 – a benign formation. Elastography 
mode (B) showed an RGB sign; the Tsukuba score corre-
sponded to type 4 – malignancy. The conducted biopsy 
confirmed a granuloma.

Figure 9, B-mode (A) and S-Detect mode (B), shows an irreg-
ularly shaped hypoechoic mass with precise, uneven contours. 
According to S-Detect, the formation corresponds to BI-RADS 
4.5 – a malignant tumor. Elastography (B) showed a high-den-
sity (stiff ) formation, type 4.5 on the Tsukuba scale – a malig-
nant formation. The biopsy showed lactostasis (milk cells). In 
this case, morphological studies were the most informative.
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As shown in Figure 10, B-mode (A) and S-Detect (B) 
illustrated a hypoechoic formation with precise, un-
even contours. The S-Detect image corresponded to 
BI-RADS 1.2 – a benign formation. Elastography (B) 

showed a formation of medium density (stiffness); ac-
cording to the Tsukuba scale, it was type 3 – a proba-
bly benign formation. The biopsy confirmed fibroade-
noma.

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio

Figure 9 – Lactostasis in the mammary gland (cross-section): A – B-mode, B – elastography, C – S-Detect

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio

Figure 10 – Breast fibroadenoma (cross-section): A – B-mode, B – elastography, C – S-Detect

Legend: Деформация А – Deformation A, Деформация B – Deformation B, Соотношение B/A – B/A ratio

Figure 11 – Cystadenoma of the breast (cross-section): A – CDI, B – B-mode, C – S-Detect, D – elastography 
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In Figure 11, B-mode (B) and S-Detect (C) show a 
well-shaped hypoechoic mass with precise, even con-
tours. The S-Detect image corresponded to BI-RADS 
1.2 – a benign formation. The elastography (D) results 

corresponded to an RGB sign characteristic of benign 
formations, type 2 on the Tsukuba scale – a benign for-
mation. CDM (A) showed an avascular formation. Final 
diagnosis: breast cystadenoma.

Figure 12 – Breast lipoma (cross-section): A – S-Detect, B – CDM, C – B-mode, 
D – elastography

Figure 12 shows S-Detect (A) and B-mode (B) imag-
es of a well-shaped hyperechoic mass with precise, even 
contours. The S-Detect image corresponded to BI-RADS 
1.2 – a benign formation. Image (B) showed an avascular 
mass (CDM). Tsukuba scale type 2 – a benign formation. 
Elastography (D) showed low-density formation.

Discussion: In our study, S-Detect was more effec-
tive in diagnosing malignant and benign formations 
than Doppler or non-Doppler ultrasound examinations.

Comparative assessment of S-Detect and sonoelas-
tography in the differential diagnosis of breast forma-
tions showed that S-Detect provided a correct, morpho-
logically verified (histology, cytology) tumor diagnosis 
in 92% (46/50) of cases. Thus, S-Detect had a sensitivi-
ty of 92%, an accuracy of 90%, and a specificity of 91%. 
Sonoelastography showed a diagnostic accuracy of 80% 
(40/50), a sensitivity of 86.5%, a specificity of 89.8%, and 
an accuracy of 88.3%.

S-Detect characterizes neoplasms by differenti-
ating them according to the BI-RADS system. Unfor-
tunately, S-Detect is not always precise in classifying 
structural changes. Despite this, the S-Detect Breast 
system is an effective tool for processing and analyz-
ing ultrasound images of breast neoplasms. S-Detect 

can be used as an additional diagnostic tool to improve 
breast ultrasound’s specificity, accuracy, and sensitiv-
ity in clinical practice and guide decisions regarding 
US-detected breast masses. The S-Detect system has 
significantly improved the BI-RADS classification ac-
curacy. Elastography is used for differential diagnosis 
of dubious formations. Images taken in B-mode, CDM, 
and PDM do not always allow for an unambiguous di-
agnosis. This requires utilizing all available addition-
al ultrasound methods, including elastography. Such 
an approach ensures success and clearly improves 
the efficiency of primary US examination results. As-
sessing stiffness using elastography allows a more ob-
jective differentiation of both benign volumetric for-
mations and malignant formations in the mammary 
gland. When the vertical axis of the tumor cannot be 
measured due to dorsal echo attenuation or acoustic 
shadowing, elastography defines the margin by tissue 
stiffness.

The S-Detect function enhances US diagnostic val-
ue by analyzing the image displayed regardless of the 
tumor depth and localization in the gland. Using the 
S-Detect function in breast ultrasound examinations 
can reduce the number of unnecessary interventions.



DIAGNOSTICS

31Oncology and Radiology of Kazakhstan, №4 (66) 2022

Conclusion: 
Conventional B-mode 2D imaging will continue to 

serve as the main mode for breast ultrasound. Howev-
er, several other modern ultrasound technologies can 
be used for differential diagnosis. 3D ultrasound allows 
holistic and reproducible tumor imaging, particularly in 
the frontal plane, which is impossible with convention-
al methods. Doppler ultrasound provides information 
about tumor vascularization. The S-Detect function ex-
pands the range of diagnostics by adding another lev-
el of perception that characterizes the lesion itself and 
its contact with surrounding tissues [10]. The S-Detect 
technology is especially valuable for radiologists since 
it provides a conclusion protocol with criteria for assess-
ing the degree of malignancy.

Using the S-Detect function positively affects the re-
sults of primary breast ultrasound examinations.
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АҢДАТПА

СҮТ БЕЗІ ТҮЗІЛІМДЕРІН УЛЬТРАДЫБЫСТЫҚ ЗЕРТТЕУДІҢ ЕҢ СОҢҒЫ  
ӘДІСІ РЕТІНДЕ S-DETECT ФУНКЦИЯСЫ:  

САЛЫСТЫРМАЛЫ СИПАТТАМА
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1«Қазақ онкология және радиология ғылыми-зерттеу институты» АҚ, Алматы, Қазақстан Республикасы; 
2«С.Ж. Асфендияров атындағы Қазақ ұлттық медицина университеті» КеАҚ, Алматы, Қазақстан Республикасы

Өзектілігі: Сүт бездерінің қатерлі ісігі (СБҚІ) бүкіл әлемдік қоғамдық денсаулық мәселесі болып қалыптасқан. Барлық сүт 
бездерінің қатерлі ісігі өлім себебі болып табылады. Соңғы мәлімдеген бойынша сүт бездерінің қатерлі ісігі 3 орында болып 
8,7-8,1% 2018-2019ж. көрсеткішке ие болған.СБҚІ әйелдер арасындағы жиі таратылатын ауру болып саналады. Дүниежүздік 
денсаулық сақтау ұйымының мәлімдемесі бойынша 2020 ж. СБҚІ-не 2,2 млн ісік аурулары тіркеліп бесінші орында тұр. Қазақстан 
Республикасында жыл сайын 3000 астам СБҚІ түртеп, оның ішінде,1380 аса әйелдер өлім себебі болып табылады. Диагностика 
СБҚІ компания Samsung Medison S-Detect тексерілу мүмкіндігін тереңдетіп қамтамасыу етті, сондай-ақ соноэластография әді-
сін жүргізді.
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ABSTRACT

ФУНКЦИЯ S-DETECT КАК НОВЕЙШИЙ МЕТОД УЛЬТРАЗВУКОВОГО  
ИССЛЕДОВАНИЯ ОБРАЗОВАНИЙ МОЛОЧНЫХ ЖЕЛЕЗ:  

СРАВНИТЕЛЬНАЯ ХАРАКТЕРИСТИКА
А.С. Култаев1, И.А. Закиряров2

1АО «Казахский научно-исследовательский институт онкологии и радиологии», Алматы, Республика Казахстан; 
2НАО «Казахский Национальный Медицинский Университет имени С.Д. Асфендиярова», Алматы, Республика Казахстан

Актуальность: Образования молочной железы остаются дилеммой общественного здравоохранения во всем мире. Рак молочной 
железы (РМЖ) является одной из ведущих причин онкосмертности. Так, в Казахстане в 2018-2019 гг. РМЖ занимал 3 место в струк-
туре смертности от злокачественных заболеваний с долей 8,7-8,1%.

РМЖ – самое распространенное онкологическое заболевание среди женщин. По данным ВОЗ в 2020 г. было зарегистрировано свыше 
2,2 млн. случаев РМЖ. В мире РМЖ занимает пятое место среди причин смертности (685 000 смертей в год). 

В среднем в Республике Казахстан каждый год выявляют порядка 3000 случаев РМЖ, и более 1380 женщин умирают от данного 
заболевания. Высокий темп прироста заболеваемости и смертности, опережающий большинство других опухолей, выдвигает проблему 
РМЖ на ведущее место. 

Стремительный прогресс технологических разработок в области медицины положительно повлиял на диагностику образований 
молочной железы. Компания Samsung Medison представила функцию S-Detect для молочной железы, которая позволяет выделить обра-
зование и дать характеристику зоне поражения. Ранее достоверные оценки проводились методами соноэластографии.

Цель исследования – определить роль функции S-Detect в дифференциальной диагностике образований молочной железы. 
Методы: Проведен сравнительный анализ снимков, снятых с функцией S-Detect и методом соноэластографии у 50 пациентов.
Результаты: Программа S-Detect позволила, верно, поставить диагноз в 92% (46 из 50 человек) случаев, что было подтверждено 

результатами морфологической верификации (гистология, цитология). Метод соноэластографии показал верные результаты в 80% 
(40 из 50 человек) случаев. 

Заключение: Применение технология S-Detect при анализе характера образований в молочных железах показал хорошую согласован-
ность с В-режимом, цветовым и энергетическим допплеровским картированием. Технология S-Detect может эффективно использо-
ваться начинающими врачами-радиологами при написании заключений.

Ключевые слова: S-Detect Breast, BI-RADS, УЗИ молочной железы, рак молочной железы, эластография.
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Зерттеудің мақсаты: СБҚІ S-Detect функциясымен дифференциалды диагностикалы тексеру
Әдістері: Орындалған талдауларды салыстыру барысында СБҚІ диагностикасын S-Detect функциясымен және соноэластография-

мен асырдық. 
Нәтижелері: S-Detect программасы 87-93% (50-ден 46дәлілде) диагноз қойылды, зерттеу морфологиялык (гистология, цитология) 

тұжырымына сәйкес келді, соноэластография әдесі 75-80% (50-ден 40 дәлелде) сәйкестік болып табылды. 
Қорытынды: S-Detect технологиясын және соноэластография әдісі арқылы СБҚІ диагностикасы тамаша болып табылды. S-Detect 

жаңадан радиология салысындағы маммология мамандарына жақсы көмекші болып табылады.
Түйінді сөздер: S-Detect Breast , BI-RADS , сүт безінің ультрадыбыстық зерттеу, сүт безінің ісігі, соноэластография.
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