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ABSTRACT 

Literature data on the possibilities of using ultrasound examination in the 
diagnosis of soft tissue sarcomas are analyzed. Information on the use of B-
mode in the assessment of spread, dopplerography to study tumor vascularity, 
and sonoelastography, a new method for differential diagnosis of benign and 
malignant soft tissue tumors, is presented. Analyzing the analytical value of 
ultrasound for the detection of soft tissue formations. 

 

 

 

 

 
 

 

Soft tissue sarcoma (STS) is a relatively rare disease, and the frequency of tumors in this 

localization is about 1% of all malignant tumors in adults [9, 27]. STS occurs with equal 

frequency in people of both sexes, most often in their 20s and 30s. 1/3 of patients are under 30 

years old. According to the American Joint Committee on Cancer (AJCC), STS most often 

occurs in the limbs - 59% of cases, less in the body - 19%, retroperitoneal - 15%, in the head and 

neck - occurs in 9% of cases [43]. In terms of growth characteristics, clinical course and 

prognosis, STS are among the most dangerous human tumors [17, 42, 54]. Most STS are 

characterized by a tendency for local recurrence of the process. In 70-80% of cases, metastasis 

occurs by hematogenous route [4, 44, 16, 47, 59].  

Difficulties in diagnosis are associated with a large number of nosological forms and their 

variants, as a result of which their differentiation, clinical course and prognosis are variable [31, 

32, 35]. At the stages of ambulatory examination, the errors in determining STS reach 60-90% 

[6]. All this often leads to frequent medical errors in diagnosis and treatment in the early and late 

stages of the disease, the need for extensive operations, and a negative prognosis of the disease 

[2, 10].  

The main tasks of X-ray diagnosis of tumors in soft tissues are to determine the nature of the 

tumor, to assess the degree of local spread of the process (the size of the tumor, its connection 

with bone structures and neurovascular bundle, etc.). Modern diagnostic arsenal includes various 

radiological diagnostic methods. The use of most of them is associated with significant radiation 

exposure to patients, which limits their repeated use, especially during dynamic monitoring [3, 

16, 27, 40, 46].  

Modern equipment and accumulated experience of specialists in ultrasound diagnostics allow to 

increase the level and quality of ultrasound examination. This allows not only to determine the 

derivative, but also to show the nosological relationship of some soft tissue tumors. Recently, the 

Keywords 

Ultrasound examination, 

Doppler, sonoelastography, 

soft tissue sarcoma 

 

 

 

 

SCHOLASTIC: 

Journal of Natural and Medical Education

 



Scholastic: Journal of Natural and  

Medical Education  ISSN: 2835-303X 

 

https://univerpubl.com/index.php/scholastic 

3
4

 

method of ultrasound diagnostics has attracted more and more attention because it is non-

invasive, accessible, harmless, combined with high information content.  

The B-mode scanning method allows for a comprehensive analysis of various features of 

ultrasound (contour, echogenicity, exostructure, connection with surrounding tissues, the size of 

the studied product, etc.). This allows to describe the state of various types of tumors in a general 

sense [18, 27, 56, 58, 59].  

In recent years, according to many researchers, the use of linear high-frequency sensors (from 5 

or more MHz), preferably in devices with Doppler software and elastography, should be 

considered mandatory [1, 41]. 

Increasing the efficiency of sonography is possible with the use of linear high-frequency sensors. 

Thus, according to a number of authors, their additional use made it possible to improve the 

details of the structure of surface formations. Echography is capable of visualizing the structure 

of soft tissues of any location, solid and liquid formations up to 5 mm in diameter and dense scar 

changes can be clearly distinguished [6,26].  

Compression of tissues with the help of a sensor allows to estimate their density to a certain 

extent, which can be determined more accurately with the help of elastography [26].  

In most cases, it is possible to determine the vascularization of the tumor, nutrition and the state 

of the large vessels [26]. Depending on the condition of the contours, echogenicity, the degree of 

homogeneity of the structure and vascularization, the nature of the tumor can be assessed. At the 

same time, a standard ultrasound allows to assess the condition of the surrounding tissues, 

including adjacent bone structures. After the removal of STS, during X-ray examination, small 

repeated nodes, which are almost invisible against the background of muscle and postoperative 

changes, are clearly detected by ultrasound. For small tumors, in most cases, ultrasound data 

(taking into account the morphological conclusion) is sufficient to plan treatment tactics, 

including surgical intervention [1, 23, 26, 41]. It is convenient to carry out a targeted puncture 

biopsy of the tumor under ultrasound examination and, especially with the help of elastography, 

it is possible to select the densest area outside the zones of fragmentation and necrosis. As a 

result, the diagnostic value of the puncture increases to 90% [6, 50].  

When analyzing the data of echography, many note the high efficiency of the method of 

differential diagnosis with infiltrating tumors, because it was possible to clearly determine the 

borders of the tumor with the help of ultrasound [7, 8]. At the same time, the diagnostic 

capabilities of B-mode ultrasound in assessing the spread of benign tumors against an 

inflammatory background are often limited, and this ultrasound image may correspond to a 

malignant tumor. 

In the literature on the issue of malignancy of neoplasms, in 92.5% of cases, the data of 

echography and clinical examination correspond to each other [5]. At the same time, the 

diagnostic accuracy of ultrasound, according to different authors, is from 75 to 95% and depends 

on the size and location of the tumor [3]. 

The main echographic sign that can predict the presence of STS is the appearance of a nodular 

hypoechoic heterogeneous nodular formation in the muscle layer [1, 7, 23, 41]. L.A. According 

to Kostyakova, malignant tumors often have an irregular shape, an uneven contour and a 

heterogeneous structure [20]. They usually appear as solid formations with reduced intensity of 

reflections from the tumor. In the same study, the author notes that the sign of clear and blurred 

contours of malignant neoplasms does not have significant differences, since it occurs in 56% 

and 44%, respectively, in almost the same cases [20].  

This is consistent with the data obtained by E.Yu. Trofimova, D.L. Weise, N.V. Kochergina, 
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A.N. According to Zaitsev, a malignant tumor can have clearly smooth or uneven contours, its 

structure is often solid or mixed, the pattern of the structure is heterogeneous in most cases, but 

can be homogeneous and fine-grained. In most cases, the exogenity of malignant tumors is low 

or mixed, in rare cases it is high, and in very rare cases it is isogenous. A moderate change in the 

echo signal behind the tumor is a low-informative feature of the sonographic image of a 

malignant tumor, because this sign changes all possible combinations [15, 23, 29].  

According to the researchers, blurriness and heterogeneous ecostructure in certain areas of the 

contour, as well as a decrease in the echogenicity of malignant neoplasms, are a reflection of the 

hypervascularization of the formation. S.I. According to Filimonov, clear demarcation of the 

surrounding tissues, involvement of fascia, violation of the clarity of the intermuscular fat layers 

and muscle contours, and the violation of the cortical layer are the result of the infiltrative nature 

of the growth [33, 34].  

The heterogeneity of the structure of soft tissue sarcomas may be associated with necrosis, 

hemorrhage, myxomatosis and/or the multinodular structure of individual tumors. These 

researchers consider the uneven expansion of the dorsal or acoustic shadow to be additional 

signs of malignancy of the neoplasm. The shape of sarcomas is usually irregular, rounded, and 

the contour shape is tubercular [29, 30].  

However, it is not possible to distinguish between benign and malignant neoplasms based only 

on the data obtained using the B-mode. This forces us to pay attention to the quantitative and 

qualitative methods of Doppler and sonoelastography of blood flow in formations. 

There are works dedicated to evaluating the possibilities of using color Doppler mapping in the 

differential diagnosis of benign and malignant soft tissue tumors [11, 12, 13, 19, 21, 22, 36, 38].  

Thus, A.N. Zaitsev said that the Doppler image of the vascular network of soft tissue neoplasms 

depends on the histological characteristics of the tumor in some cases, but these signs are not 

pathognomonic and have no independent diagnostic value [11, 12]. 

In the study, they were asked to count the number of vessels visualized in 1 cm2 echographic 

section in three structural zones: central, intermediate and peripheral zones. It is known that 

malignant neoplasms, regardless of origin, in 96.2% of cases contain vessels large enough to 

study spectral properties and often differ significantly in diameter, length and spectral properties. 

The number of vessels per unit cross-sectional area of malignant tumors is significantly higher 

than that of benign tumors. Total blood flow saturation by Doppler ultrasound was higher in 

sarcomas than in benign neoplasms [12].  

L.A. Kostyakova suggests dividing tumor nodes into the following types depending on the 

degree of vascularization: avascular (type I), hypovascular with one vascular signal (type II), 

hypervascular with many peripherally located signals (type III) and hypervascular with 

intratumoral signal (type. IV). The author reported that 9% of malignant nodules were type I, 

50% were type II, and 41% were type IV, while the majority (86%) of benign nodules were type 

I and only 14% were type II [20].  

R. Lagalla, A. Lovane stated that the presence of three or more tortuous and unstable bundles of 

vessels within the tumor can be considered as a sign of a malignant tumor [48]. The conducted 

studies give reason to believe that it is possible to determine the malignancy (or benignity) of a 

tumor nodule with the help of color Doppler mapping [45, 51]. Comparing spectral and color 

Doppler studies, the sensitivity and specificity of the latter were found to be higher (85 and 92% 

versus 77 and 50%, respectively) [22].  

Blood flow in and around the soft tissue space-occupying lesion was analyzed to determine the 

possibilities of color Doppler mapping in differential diagnosis. A study conducted by H.R. 
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Latifi and M.J. Siegel identified a specific pattern of blood flow only for abscesses and showed 

that the use of color Doppler mapping alone is not sufficient for diagnosis [49]. This is consistent 

with other data showing the specificity of the resistance index (RI) for the diagnosis of 

inflammatory space-occupying formations and a similar lack of specificity for other formations 

[53].  

L.A. According to Kostyakova, a clear distribution of absolute hemodynamic indicators was 

observed for all histological types of tumors, but all malignant neoplasms are characterized by a 

high number of peripheral resistance indicators, which is explained by the structural 

characteristics of tumor vessels [20]. Based on research, it is difficult to determine the 

histological identity of soft tissue sarcomas, because specific signs of a certain histotype of soft 

tissue sarcomas have not yet been found [14, 33]. Only liposarcomas are characterized by 

increased reflection from the formation structure in 60% of cases [20].  

According to different authors, the sensitivity and specificity of ultrasound with color rotation is 

from 71 to 100% [16].  

Sonographic information about the relationship of the tumor with the adjacent large vessels is an 

important factor in planning surgical intervention [24].  

The most valuable, if the neoplasm is located in their projection, may be ultrasound data to 

assess the condition of large vessels. In this case, the agreement between the results of ultrasound 

examination and the conclusions based on the information obtained during surgery reaches 

98.1% [28].  

Echographic data are also of great value in the follow-up of patients with soft tissue sarcoma 

who have undergone surgery or radiation therapy [28]. This is because soft tissue sarcomas have 

a strong tendency to recur repeatedly and continuously. According to the results of echography, 

it is possible to make a correct conclusion about the presence of relapse in almost all cases 

[28,55]. Some sources provide information that diagnostic monitoring after surgical treatment 

allows to determine the recurrence of the tumor in the area of the postoperative scar with a 

diameter of 0.5-1.5 cm [36]. For comparison, we note that in the same patients, according to 

radiography of soft tissues, relapses are detected in only 53% of cases, 22.5% are suspicious and 

11.4% are false negative results. Concordance of ultrasound data with the final diagnosis was 

noted in 86% of cases. X-ray computed tomography allowed to make a correct diagnosis only in 

61.5% of cases and for relapses with a diameter of more than 5 cm [36, 55]. 

Elastography is one of the modern methods designed to solve the problem of differential 

diagnosis of space-occupying soft tissue formation. [15, 25].  

Ultrasound elastography is a new diagnostic method that is widely used in the detection of 

tumors of superficial organs and tissues, based on the assessment of their elasticity. To date, the 

normal echographic anatomy of soft tissues, the ultrasound image of their traumatic and 

inflammatory changes have been determined in detail, the possible ecosymptoms of benign and 

malignant neoplasms and their possible combinations, partly depending on their histological 

type, have been determined. pathological process. One of the modern methods designed to solve 

the problem of differential diagnosis of volume formation of soft tissues is elastography. [15, 

25]. Ultrasonic elastography is a new diagnostic method widely used in the detection of tumors 

of organs and tissues located on the surface, based on the assessment of their elasticity. 

Currently, the normal echographic anatomy of soft tissues, the ultrasound image of their 

traumatic and inflammatory changes have been determined in detail, the possible echoes of 

benign and malignant neoplasms and their partially possible combinations have been determined 

depending on the histological type of the pathological process. Currently, the most popular 

technique is compression elastography, described by J. Ophir and others in the early 90s of the 
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20th century [52]. However, it has a number of limitations: it allows you to examine only 

superficial structures; not standardized and therefore subjective in assessment. The main 

disadvantage is the impossibility of quantitative determination of tissue elasticity (or stiffness). 

Another method is shear wave elastography (SWE), in foreign literature - "Shear Wave 

Elastography", which is based on objective determination of the speed of movement of shear 

waves in tissues and determination of tissue elasticity (or stiffness) in kilopascals. (kPa) [25, 39, 

57]. A prerequisite for the study of organs and structures located on the surface in the SWE 

mode is the absence of compression [25].  

Thus, N.A. Postnova stated that in the study, all tumors were more than 1 cm in size, and the 

ultrasound image during B-mode ultrasound did not raise any doubts; however, it is interesting 

that the zone of high hardness was wider than the expected tumor boundaries imaged in B-mode. 

Currently, this phenomenon can be explained by the manifestation of a desmoplastic reaction 

with the formation of a collagen barrier along the periphery of the tumor [25]. 

A.N. Zaitsev [15] stated that elastography made it possible to reliably identify patients with 

benign tumors with a large volume of adipose tissue (stiffness coefficient, except for one 

observation, below 2.5) - lipoma and angioma. 

Elastography could not distinguish between the group of benign fat-containing tumors, because 

the vascular components did not significantly affect the value of the stiffness coefficient and 

were poorly differentiated in the background of fat. Elastography, like gray-scale echography, 

misdiagnosed a hemangioma as a lipoma. Liposarcomas generally had less echogenicity than 

structures that were isoechoic or hyperechoic to adipose tissue. High differentiation made their 

exogeneity and part of the structure closer to lipomas. At the same time, the Doppler 

characteristics of individual areas of the tumor, including spectra with high blood flow velocity 

(more than 20 cm/s) and partial saturation of small flows compared to benign formations, as well 

as normal fatty dense inclusions drawn elastographically in the layer. the background showed the 

sarcomatous nature of the pathological process. Liposarcoma (highly differentiated) with a large 

amount of mature fat in elastograms showed contrast of its components, which are atypical for 

lipomas.  

For diffuse lipomas, elastography made it possible to see their borders more clearly, which made 

it possible to show those peripheral areas of tumors that are vague or not noticeable at all on 

ordinary echograms, relatively tighter. The elastographic dimensions of such formations are 

more consistent with real (operational) than those determined by gray scale echography [15].  

Elastography allows for more precise contouring of tumors with non-encapsulated or 

macroinfiltrative growth, which seems to be a very important addition to conventional 

echography. After all, in this way, elastography shows the size of the tissue to be removed during 

surgery more clearly and with more contrast. The introduction of this method into daily 

diagnostic practice increases the radicality of surgical intervention and reduces the frequency of 

relapses [15].  

All of the above is related to the existing subjectivity of ultrasound examinations. Limitations of 

the use of echography also include a relatively small field of view, which makes it difficult to 

study large tumors. To solve this problem, modern diagnostic systems have been developed with 

a set of multi-frequency sensors and special software that allows taking panoramic images of the 

studied area up to 600 mm in length [37].  

Thus, analyzing the presented literature data, ultrasound examination is a highly informative 

method of diagnosing soft tissue sarcomas, identifying a malignant tumor, its degree of spread, 

its relationship with neighboring organs and structures (vessels, bones) we can come to the 

conclusion that it allows to evaluate. , and systematization of echosemiotics of tumors of 
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different histotypes. Additional use of Doppler and elastography programs allows for differential 

diagnosis of benign and malignant formations, planning of treatment tactics and timely detection 

of relapses against the background of postoperative and post-radiation changes. 
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