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Duplex Ultrasound in the Diagnosis of Liver Tumors
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Introduction
Among the tumors of the digestive system in terms of prevalence, 
the leading place is occupied by neoplasms of the liver, which 
are benign and malignant [1]. If among benign liver tumors, 
hemangioma occupies the first place, then among malignant ones 
- hepatocellular carcinoma. The incidence of liver cancer ranks 
sixth among oncological diseases in the worldwide, and third 
in mortality rate, after lung cancer and gastric cancer [2]. In 
the United States, hepatocellular carcinoma is the ninth leading 
cause of cancer death [3]. Hepatocellular carcinoma occurs 
more frequently in men than in women (2.4:1), with a higher 
incidence in East and South Asia, Central and West Africa, and 
China [4]. Among those who die from hepatocellular carcinoma, 
about 45% are Chinese [5]. Chronic viral hepatitis B and C, 
which lead to liver cirrhosis, remain the most important risk 
factors for the development of hepatocellular hepatoma [6]. 
Early differential diagnosis of the benign and malignant nature 
of the liver tumor is important for choosing the tactics of treating 

patients [7]. Concomitant liver dysfunction at a later stage of the 
tumor further complicates therapeutic therapy. Because most 
patients with hepatocellular carcinoma have a history of chronic 
disease and cirrhosis, early detection of the tumor can minimize 
irreversible liver damage and preserve liver function. Diagnosis 
of hepatocellular carcinoma at small sizes and at early stages of 
development has an important prognostic value for patients [8].

Ultrasonography is most commonly used worldwide for real-
time imaging of hepatic neoplasms. Ultrasound diagnosis of 
hepatocellular carcinoma in two-dimensional mode is based 
on determining the shape, boundaries, contours, and the degree 
of heterogeneity of the internal structure of the tumor. USG 
characteristics of the internal structure of hepatocellular carcinoma 
can be varied (hyperechoic pattern 12–38%, hypoechoic pattern 
23–54%, heterogeneity 17–38%) depending on the size of the 
tumor [9]. In addition, macroscopic configuration is important for 
predicting recurrence and prognosis in patients with hepatocellular 
carcinoma. There are the following macroscopic types of 
hepatocellular carcinoma: small nodular type with indistinct 
edges, simple nodular type, simple nodular type with extra nodular 
growth, confluent multinodular type and infiltrative type [10]. 
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ABSTRACT
Objective: To investigate the diagnostic value of duplex ultrasound in the diagnosis of liver tumors.

Method: The present study included 152 cases of liver tumors; there were 87 malignant and 65 benign tumors. Visualization of liver tumors was carried 
out of duplex ultrasound using a convex transducer in the frequency range of 2-5 MHz on Philips HD-11. The p-value <0.05 was regarded as having a 
significant difference. 

Results: The hepatocellular carcinoma was diagnosed in 29 cases, the cholangiocellular carcinoma – in 21 cases, the metastatic liver cancer – in 37 cases, 
the capillary hemangioma – in 39 cases and the cavernous hemangioma – in 26 cases, respectively. In 115 cases (P<0,001), liver tumors were localized in the 
right lobe, in 37 cases – in the left lobe. In 59 cases, the tumor morphology was regularly, in 93 cases – irregularly. In 74 cases, the tumor boundary edge was 
clearly, in 78 cases – unclearly. Acoustic halo at the edge of the tumors was observed in 27 cases, of which HCC in 19 (65.5 ± 8.8%) cases (P<0,001). Isoechoic 
lesions were registered in 19 cases of liver tumors, of which in 11 (52.4±10, 9%) cases of cholangicarcinoma – significantly (P<0.001) higher than the rest.

Conclusions: Duplex ultrasound allows you to identify the malignant and benign liver tumors. The most significant ultrasonographic signs of malignancy 
of the formation are fuzzy contours, heterogeneous internal structure, hypoechogenicity and increased vascularization of the pathological formation.
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Color Doppler makes it possible to visualize tumor vessels 
and determine the direction of blood flow. In most cases of 
hepatocellular carcinoma less than 2 cm in size, the blood flow 
is weak, and as the size of the tumor increases, the volume of 
blood flow in it increases, and with moderately differentiated 
hepatocellular carcinoma, which has a capsule and expansive 
growth, a mesh image of the vessels is observed [11]. 

The use of contrast agents in USG allows visualization of small 
vessels, thereby diagnosing tumors up to 2 cm in size. The 
study of the structure of hepatocellular carcinoma in USG with 
contrast enhancement led to a noticeable improvement in image 
quality. Details regarding the vascularization of hepatocellular 
carcinoma are important because the blood supply and the grade of 
hepatocellular carcinoma are closely related. A strong correlation 
was found between intranodal arterial and portal nutrition assessed 
by CT and the degree of malignancy of hepatocellular nodules. 
Detection of hyper vascularization by Doppler sonography is more 
sensitive than contrast-enhanced CT findings [12-14].

Objective
determine the most significant ultrasonographic features of liver 
tumors using two-dimensional and color Doppler modes.

Materials and Methods 
The results of ultrasonography (USG) of 152 (89 men and 63 
women) patients with liver tumors aged 35 to 78 years (average 
41.7±8.1 years) were analyzed. Among all the patients, 59 (38,8%) 
was asymptomatic, 93 (61.2%) patients had clinical symptoms, 
83 (54,6%) patients had a medical history of hepatitis, 36 (23,7%) 
patients had a liver cirrhosis. The clinical characteristics of all of 
the patients with liver tumors are shown in Table 1.

Ultrasound examination was performed on Philips HD-11 devices 
according to the generally accepted technique with visualization 
of all segments of the liver. 

Student’s t-test was used to assess differences in quantitative 
indicators between groups. Differences were considered significant 
at P < 0.05.

Table 1: Characteristics of Patients
Characteristics Values
Male/Female 89/63
Age range (yrs) 35–78
Average age (yrs) 41.7±8.1
Asymptomatic, n (%) 59 (38.8%)
Symptomatic, n (%) 93 (61.2%)
History of hepatitis, n (%) 83 (54.6%)
Liver cirrhosis, n (%) 36 (23.7%)

Results 
According to the results of histological examination (biopsy or 
surgery) among the 152 liver tumors, there were 65 benign tumors 
and 87 malignant tumors. The benign tumors were including 39 
cases of capillary hemangioma (CapH), 26 cases of cavernous 
hemangioma (CavH). The malignant tumors were including 28 
cases of hepatocellular carcinoma (HCC), 21 cases of intrahepatic 
cholangiocellular carcinoma (IHChCC), and 38 cases of metastatic 
liver cancer (MLC). The tumors size ranged from 15.3 mm to 98.16 
mm, and the average size was 43.2±12.5 mm. The characteristics 
of all liver tumors are shown in Table 2.

Table 2: Characteristics of liver tumors
Characteristics Values
Capillary hemangioma, n (%) 39 (25,7%)
Cavernous hemangioma, n (%) 26 (17,1%)
Hepatocellular carcinoma, n (%) 28 (18,4%)
Intrahepatic cholangiocellular 
carcinoma, n (%)

21 (13,8%)

Metastatic liver cancer, n (%) 38 (25,0)
Lesion size range (mm)  15,3–98,6
Average lesion size (mm) 43,2±12,5

When assessing the ultrasound symptoms of liver tumors, we took 
into account: the form of tumors, its localization in the segments 
and in relation to the liver capsule, echogenicity, echo structure, 
the presence of a hypo- or hyperechoic rim, and vascularization 
by color or power Doppler modes. The echogenicity of the tumor 
depended on the cellular structure, the presence or absence of 
necrosis, fibrosis, fatty degeneration, and the intensity of blood 
supply.

The number, predominant localization and sizes of liver tumors 
are presented in Table 3. As can be seen from the table, in 115 
cases, liver tumors were localized in the right lobe - of which 
hepatocellular carcinoma (HCC) in 25 (86.2 ± 6.4%) cases, 
cholangiocellular carcinoma (ChCC) - in 18 (85.7 ± 7, 6%) 
of cases, metastatic liver cancer (MLC) - in 29 (78.4±6.8%) 
cases, capillary hemangioma (CapH) - in 23 (59.0±7.9%) cases, 
cavernous hemangioma (CavH ) - in 21 (80.8±5.3%) cases, 
respectively. In 37 cases, liver tumors were localized in the left 
lobe - of which HCC in 4 (13.8 ± 6.4%) cases, ChCC - in 3 (14.3 
± 7, 6%) of cases, MLC - in 8 (21.6±6.8%) cases, CapH - in 16 
(41.0±7.9%) cases, CavH - in 5 (19.2±5.3%) cases, respectively. 
Except for capillary hemangioma, all liver tumors in the right lobe 
were localized significantly (P<0.001) more often than in the left 
lobe. In addition, the frequency of localization of HCC, ChCC 
and CavH in the right lobe was significantly (P<0.01, P<0.05 and 
P<0.05) higher than CapH.
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Table 3: Ultrasonic Characteristics of Liver Tumors: Location, Sizes
Ultrasonic 
characteristics of 
liver tumors.

HCC ChCC MLC CapH CavH
n=29 n=21 n=37 n=39 n=26

1 2 3 4 5
Location in the 
right liver, 
n=115

25 (86,2±6,4%)
P1-4<0,01
P<0,001

18 (85,7±7,6%)
P2-4<0,05
P<0,001

29 (78,4±6,8%)
-

P<0,001

23 (59,0±7,9%)
-
-

21 (80,8±5,3%)
P5-4<0,05
P<0,001

Location in the 
left liver, n=37

4 (13,8±6,4%) 3 (14,3±7,6%) 8 (21,6±6,8%) 16 (41,0±7,9%) 5 (19,2±5,3%)

Single node, 
n=97

23 (79,3±7,5%)
P<0,001

19 (90,5±6,4%)
P<0,001

12 (32,4±7,6%) 24 (61,5±7,8%)
P<0,05

19 (73,1±8,7%)
P<0,001

Multiple node, 
n=55

6 (20,7±7,5%) 2  (9,5±6,4%) 25
(67,6±7,6%)
P3-1<0,001
P3-2<0,001
P3-4<0,01
P3-5<0,001

15 (38,5±7,8%) 7 (26,9±8,7%)

Tumor sizes 
< 20 mm, 
n=32

- - 9 (24,3±6,8%) 23 (59,0±7,9%)
P 4-3<0,01

-

Tumor sizes
21-40 mm,
n=43

3 (10,3±5,6%) 2 (9,5±6,4%) 19 (51,4±8,2%)
P3-1<0,001
P3-2<0,001
P3-5<0,05

12 (30,8±7,4%) 7 (26,9±8,7%)

Tumor sizes 
41-80 mm, 
n=58

15 (51,7±9,3%)
P 1-3<0,01
P 1-4<0,001

16 (76,2±9,3%)
P 2-3<0,001
P 2-4<0,001

7 (18,9±6,4%) 4 (10,3±4,9%) 16 (61,6±9,5%)
P 5-4<0,001
P 5-3<0,001

Tumor sizes 
> 80 mm, 
n=19

11 (37,9±9,0%)
P1-2<0,05
P1-5<0,05

3
 (14,3±7,6%)

2
 (5,4±3,7%)

- 3
(11,5±6,3%)

HCC – Hepatocellular Carcinoma; ChCC – Cholangiocellular Carcinoma; MLC – Metastatic Liver Cancer; 
CapH – Capillary Hemangioma; CavH – Cavernous Hemangioma.

In 97 cases, liver tumors were represented by single nodules, 
of which HCC in 23 (79.3 ± 7.5%) cases, ChCC - in 19 (90.5 ± 
6,4%) of cases, MLC - in 12 (32.4±7.6%) cases, CapH - in 24 
(61.5±7.8%) cases, CavH - in 19 (73.1±8.7%) cases, respectively. 
In 55 cases, liver tumors were represented by single nodules, of 
which HCC in 6 (20.7 ± 7.5%) cases, ChCC - in 2 (9.5 ± 6,4%) of 
cases, MLC - in 25 (67.6±7.6%) cases, CapH - in 15 (38.5±7.8%) 
cases, CavH - in 7 (26.9±8.7%) cases, respectively. Metastatic 
liver tumors in the form of multiple nodes were significantly more 
common (P<0.001) than the rest.

The sizes of liver tumors were classified by us as less than 20 mm, 
from 21 mm to 40 mm, from 41 mm to 80 mm and more than 80 
mm. The sizes less than 20 mm were registered in 32 cases, of 
which MLC - in 9 (24.3±6.8%) cases, CapH - in 23 (59.0±7.9%) 
cases (P<0,01). The sizes 21-40 mm were registered in 43 cases, of 
which HCC in 3 (10.3 ± 5.6%) cases, ChCC - in 2 (9.5 ± 6,4%) of 
cases, MLC - in 19 (51.4±8.2%) cases, CapH - in 12 (30.8±7.4%) 
cases, CavH - in 7 (26.9±8.7%) cases, respectively. Metastatic liver 
tumors of this sizes were significantly more common (P<0.001 
and P<0,05) than the rest.

The sizes 41-80 mm were registered in 58 cases, of which HCC 
in 15 (51.7 ± 9.3%) cases, ChCC - in 16 (76.2 ± 9,3%) of cases, 
MLC - in 7 (18.9±6.4%) cases, CapH - in 4 (10.3±4.9%) cases, 
CavH - in 16 (61.6±9.5%) cases, respectively. HCC, ChCC and 
CavH of this sizes were significantly more common (P<0.001) 
than MLC and CapH.

The sizes more than 80 mm were registered in 19 cases, of which 
HCC in 11 (37.9 ± 9.0%) cases, ChCC - in 3 (14.3 ± 7,6%) of 
cases, MLC - in 2 (5.4±3.7%) cases, CavH - in 3 (11.5±6.3%) 
cases, respectively. This sizes of HCC were significantly more 
common (P<0.05) than ChCC, MLC and CaVH.

Ultrasonic characteristics of liver tumors structures are presented 
in Table 4. As can be seen from the table, in 59 cases, liver tumors 
had regular morphology structures - of which HCC in 3 (10.3 ± 
5.6%) cases, ChCC - in 2 (9.5 ± 6,4%) of cases, MLC - in 11 
(29.7±7.5%) cases, CapH - in 35 (89.7±5.6%) cases, CavH - 
in 8 (30.8±9.1%) cases, respectively. The frequency of regular 
morphology structures in CapH was significantly (P<0.001) higher 
than the rest.

In 93 cases, liver tumors had irregular morphology structures 
- of which HCC in 26 (89.7 ± 5.6%) cases, ChCC - in 19 (90.5 
± 6,4%) of cases, MLC - in 26 (70.3±7.5%) cases, CapH - in 4 
(10.3±5.6%) cases, CavH - in 16 (69.2±9.1%) cases, respectively. 

Clear boundary of liver tumors was registered in 74 cases - of 
which HCC in 8 (27.6 ± 8.3%) cases, ChCC - in 1 (4.8 ± 4,7%) of 
cases, MLC - in 18 (48.6±8.2%) cases, CapH - in 36 (92.3±3.5%) 
cases, CavH - in 11 (42.3±9.7%) cases, respectively. 

Unclear boundary of liver tumors was registered in 78 cases - of 
which HCC in 21 (72.3 ± 8.3%) cases, ChCC - in 20 (95.2 ± 
4,7%) of cases, MLC - in 19 (51.4±8.2%) cases, CapH - in 3 
(7.7±3.5%) cases, CavH - in 15 (57.7±9.7%) cases, respectively. 
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The frequency of clear boundary of CapH was significantly (P<0.001) higher than the rest. The frequency of unclear boundary of 
ChCC was significantly highest, than the MLC, CapH and CavH.

Acoustic halo at the edge of the tumors was registered in 27 cases – of which HCC in 19 (65.5 ± 8.8%) cases, ChCC - in 3 (14.3 ± 
7,6%) of cases, MLC - in 4 (10.8±5.1%) cases, CavH - in 1 (3.8±3.7%) cases, respectively. The frequency of acoustic halo at the 
edge of HCC was significantly (P<0.001) higher than the rest.

With respect to internal echo there were hypoechoic, isoechoic, hyperechoic, and mixed echoic, respectively. Hypoechoic lesions 
were registered in 15 (51.7 ± 9.3%) cases of HCC, in 6 (28.6 ± 9,9%) cases of ChCC, in 18 (48.6±8.2%) and in 9 (34.6±9.3%) cases 
of CavH, without statistically significant differences between them.

Isoechoic lesions were registered in 1 (3.4 ± 3.4%) case of HCC, in 11 (52.4 ± 10,9%) cases of ChCC, in 4 (10.8±5.1%) cases of 
MLC, in 1 (2.6±2.5%) case of CapH and in 2 (7.7±5.2%) cases of CavH. The frequency of isoechoic lesions in ChC was significantly 
(P<0.001) higher than the rest.

Table 4: Ultrasonic Characteristics of Liver Tumors Structures
Ultrasonic 
characteristics of 
liver tumors.

HCC ChCC MLC CapH CavH
n=29 n=21 n=37 n=39 n=26

1 2 3 4 5
Regular 
morphology,
n=59

3 (10,3±5,6%) 2
 (9,5±6,4%)

11 (29,7±7,5%) 35 (89,7±5,6%)
P<0,001

8 (30,8±9,1%)

Irregular morphology,
n=93

26 (89,7±5,6%)
P<0,001

19 (90,5±6,4%)
P<0,001

26 (70,3±7,5%)
P<0,001

4 (10,3±5,6%)
-

18 (69,2±9,1%)
P<0,01

Clear 
boundary, 
n=74

8 (27,6±8,3%) 1
(4,8±4,7%)

18 (48,6±8,2%) 36 (92,3±3,5%)
P<0,001

11 (42,3±9,7%)

Unclear 
boundary, 
n=78

21 (72,4±8,3%)
P<0,001

20
(95,2±4,7%)

P<0,001

19 (51,4±8,2%)
-

3 (7,7±3,5%) 15 (57,7±9,7%)

Acoustic halo at 
the edge of the 
tumors, n=27

19 (65,5±8,8%)
P 1-2<0,001
P 1-3<0,001
P 1-5<0,001

3 
(14,3±7,6%)

4 (10,8±5,1%)
-

1 
(3,8±3,7%)

Hypoechoic, 
n=48

15 (51,7±9,3%) 6 
(28,6±9,9%)

18 (48,6±8,2%) - 9 (34,6±9,3%)

Isoechoic, 
n=19

1 
(3,4±3,4%)

11 (52,4±10,9%)
P2-3<0,001
P2-1<0,001
P2-4<0,001
P2-5<0,001

4 (10,8±5,1%) 1 
(2,6±2,5%)

2 
(7,7±5,2%)

Hyperechoic, 
n=62

4 (13,8±6,4%) 1 
(4,8±4,7%)

12 (32,4±7,7%) 38 (97,4±2,5%)
P4-1<0,001
P4-2<0,001
P4-3<0,001
P4-5<0,001

7 (26,9±8,7%)

Mixed echoic, 
n=23

9 (31,1±8,6%)
P2-3<0,05

3 
(14,3±7,6%)

3
(8,1±4,5%)

- 8 (30,8±9,1%)
P5-3<0,05

HCC – Hepatocellular Carcinoma; ChCC – Cholangiocellular Carcinoma; MLC – Metastatic Liver Cancer; 
CapH – Capillary Hemangioma; CavH – Cavernous Hemangioma.

Hyperechoic lesions were registered in 4 (13.8 ± 6.4%) cases of HCC, in 1 (4.8 ± 4,7%) case of ChCC, in 12 (32.4±7.7%) cases of 
MLC, in 38 (97.4 ± 2.5%) cases of CapH and in 7 (26.9±8.7%) cases of CavH. The frequency of hyperechoic lesions in CapH was 
significantly (P<0.001) higher than the rest.

Mixed echoic lesions were registered in 9 (31.1 ± 8.6%) cases of HCC, in 3 (14.3 ± 7,6%) cases of ChCC, in 3 (8.1±4.5%) cases 
of MLC and in 8 (30.8±9.1%) cases of CavH. The frequency of mixed echoic lesions in HCC and CavH was significantly (P<0.05) 
higher than in ChC and MLC (Figs. 1-4).
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Figure 1: Cholangicarcinoma (arrow) is presented 
Ultrasonographically as an Isoechoic Formation without Clear 
Contours, around which the Bile Ducts are dilated

Figure 2: Hepatocellular Carcinoma is Ultrasonographically 
presented as a large formation of an Heterogeneous Structure, 
around which an Acoustic Halo is determined

Figure 3: Metastatic Liver Tumors are Ultrasonographically 
presented as a multiply Hyperechoic Formations in Right Lobe

Figure 4: Capillary Hemangioma is Ultrasonographically 
presented as a small Hyperechoic Formation with clear body 
edge, Homogeneous Internal Structure, at the Right Lobe of liver

Doppler characteristics of blood flow of liver tumors are presented in Table 5. The blood supply of liver tumors was classified as 
avascular (no obvious blood flow signals), hypovascular, moderate vascular and hypervascular.

Table 5: Color Doppler Characteristics of Blood Flow within the Liver Tumors
Color Doppler 
characteristics of 
intratumoral blood 
flow.

HCC ChCC MLC CapH CavH
n=29 n=21 n=37 n=39 n=26

1 2 3 4 5

Avascular, 
n=52

3 (10,3±5,6%) 5 
(23,8±9,3%)

21 (56,8±8,1%)
P 3-1<0,001
P 3-2<0,01

23 (59,0±7,9%)
P 4-1<0,001
P 4-2<0,01

-

Hypovascular,
n=27

2 
(6,9±4,7%)

3
(14,3±7,6%)

7 (18,9±6,4%) 12 (30,8±7,4%) 3 (11,6±6,3%)

Moderate vascular, 
n=41

8 (27,6±8,3%) 7 (33,3±10,3%) 6 (16,2±6,1%) 4 (10,3±4,9%) 16 (61,5±9,5%)
P 5-1<0,01
P 5-2<0,05
P 5-3<0,001
P 5-4<0,01

Severe vascular, 
n=32

16 (55,2±9,2%)
P1-2<0,05
P1-3<0,001
P1-5<0,05

6 
(28,6±9,9%)

3 
(8,1±4,5%) 

- 7
(26,9±8,7%)

HCC – Hepatocellular Carcinoma; ChCC – Cholangiocellular Carcinoma; MLC – Metastatic Liver Cancer; 
CapH – Capillary Hemangioma; CavH – Cavernous Hemangioma.

Avascular type of Doppler pattern was observed in 52 cases - of which in 3 (10.3 ± 5.6%) cases of HCC, in 5 (23.8 ± 9.3%) cases of 
ChC, in 21 (56.8 ± 8,1%) cases of MLC, in 23 (59.0±7.9%) cases of CapH. The frequency of avascular type of Doppler pattern in 
MLC and was significantly (P<0.01) higher than in HCC and ChC.

Hypovascular type of Doppler pattern was observed in 27 cases - of which in 2 (6.9 ± 4.7%) cases of HCC, in 3 (14.3 ± 7.6%) cases 
of ChC, in 7 (18.9 ± 6,4%) cases of MLC, in 12 (30.8±7.4%) cases of CapH and in 3 (11.6 ± 6.3%) cases of CavH. 
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Moderate vascular type of Doppler pattern was observed in 41 
cases - of which in 8 (27.6 ± 8.3%) cases of HCC, in 7 (33.3 ± 
10.3%) cases of ChC, in 6 (16.2 ± 6,1%) cases of MLC, in 4 
(10.3±4.9%) cases of CapH and in 16 (61.5 ± 9.5%) cases of CavH. 
The frequency of moderate vascular type of Doppler pattern in 
CavH was significantly (P<0.01) higher than in rest.

Severe vascular type of Doppler pattern was observed in 32 cases 
- of which in 16 (55.2 ± 9.2%) cases of HCC, in 6 (28.6 ± 9.9%) 
cases of ChC, in 3 (8.1 ± 4,5%) cases of MLC and in 7 (26.9 ± 
8.7%) cases of CavH. The frequency of severe vascular type of 
Doppler pattern in HCC was significantly (P<0.01) higher than 
in rest (Figs 5-7).

Figure 5: Capillary Hemangioma is registered at the Right Lobe of 
Liver. Color Doppler study does not show vessels inside Capillary 
Hemangioma

Figure 6: Cavernous Hemangioma is Ultrasonographically 
presented as a large formation with clear body edge, weak 
heterogeneous internal structure. In Color Doppler study single 
vascular signals are visible along the periphery of the hemangioma

Figure 7: Hepatocellular Carcinoma is Ultrasonographically 
presented as a large formation with unclear body edge, 
heterogeneous internal structure. In color Doppler study multiply 
vascular signals are visible inside of the tumor

Discussion
Currently, ultrasonography is the most common method for 
detecting focal liver lesions in a grayscale mode. This method 
allows you to evaluate the localization, size, internal structure and 
relationship with the surrounding intact tissue according to the 
degree of visualization of the edges of the pathological formation. 
All this helps to conduct a differential diagnosis between focal 
lesions of the liver [15-18].

In our study, among 152 tumors, there were 87 malignant lesions 
and 65 benign lesions. Taking into account the internal structure of 
the tumor, the border, echogenicity and intensity of color Doppler 
blood flow signals, differential diagnosis of liver lesions was carried 
out. Most of the benign formations had a homogeneous structure, 
increased echogenicity, and low vascularization. Hepatocellular 
carcinoma and cholangiocarcinoma were distinguished by 
indistinct tumor borders, heterogeneity of the internal structure, 
and moderate or enhanced vascularization.

These data are consistent with those of other researchers [10, 
19, 20].

We also made a differential diagnosis between HCC and 
cavernous hemangioma, since these 2 pathologies have very 
similar ultrasound symptoms. A complex of ultrasound symptoms 
- an acoustic halo, fuzzy contours of the pathological lesion, a 
predominantly heterogeneous structure and reduced echogenicity 
of the formation were significantly more often observed in 
hepatocellular carcinoma.

Conclusion: Duplex ultrasound allows you to identify the 
malignant and benign liver tumors. The most significant 
ultrasonographic signs of malignancy of the formation are fuzzy 
contours, heterogeneous internal structure, hypoechogenicity and 
increased vascularization of the pathological formation.
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