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Contrast-enhanced ultrasound in the differential diagnosis of focalnodular hyperplasia and 

hepatocellular liver adenoma 
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Hamidovich 

The aim of the study was to increase the effectiveness of differential diagnosis of benign 

focal neoplasms using contrast — enhanced ultrasound (CUSI). 

Materials and methods. A retrospective analysis of the results of examination of 37 

patients with morphologically verified benign liver neoplasms was performed. According to 

clinical and morphological data, patients were divided into two groups: patients with focalnodular 

hyperplasia (FNG)-22 people, and patients with hepatocellular adenoma (HCA) — 15 people. All 

patients underwentmultiparametric ultrasound examination with liver CUI. 

Results. With almost equal intensity of filling of the FNG and HCA with contrast agent 

(96 and 80%, respectively), the FNG is characterized by an early onset of contrast (WASH IN) of 

the focus in the arterial phase (AF) of the study; according to the parameter "start of contrast in 

the focus", it significantly differs from the HCA (p<0.05). Specific signs of FNG: the "wheel 

spokes" symptom and an increased intensity of accumulation of RCD — 96% of cases, contrasting 

formation from the center to the periphery-86% of cases, the absence of the phenomenon of 

washing out of RCD (WASH-OUT). HCA is characterized by complete (100%) and more intense 

(80%) centropetal (80%) filling of the focus. There are no specific types of vascular pattern. In 6 

(40%) patients, the WASH-OUT phenomenon and "relative hyperechogenicity" in the portal phase 

(PF) of the study were determined. 

Conclusion: CUSI is an effective method of differential diagnosis of FNH and HCA. 

Key words: focal neoplasms of the liver, contrast-enhanced ultrasound, focalnodular hyperplasia, 

hepatocellular adenoma 

Introduction 

Among liver neoplasms, there are two large groups: malignant and benign tumors. The 

morphological type of neoplasm has a significant impact on the choice of treatment method [1, 2]. 

The availability and widespread use of modern methods of radiation diagnostics lead to an annual 

increase in newly detected cases of liver neoplasms in patients of various age groups. 

According to the conclusions published in 1994 by an international group of experts sponsored by 

the World Congress of Gastroenterology, benign liver tumors are a heterogeneous group of 
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formations of different cellular origin. Some types of such tumors are important in clinical practice, 

while others are less important for it. The term "focal nodular hyperplasia hyperplasia" was 

proposed in 1958 by H. A. Edmonson. Until relatively recently, focal nodular hyperplasia of the 

liver (FNH) was considered a rare focal formation of the liver. Today, taking into account the 

widespread use of modern imaging methods, the frequency of diagnosed cases of FNH reaches 

8% among all primary tumors and 25% in the group of benign liver neoplasms. The prevalence of 

this tumor in the population reaches 0.9-3%, and it is considered the second геман-гиомыmost 

common benign liver tumor after hemangioma [3]. According to the literature, from 80 to 95% of 

neoplasms are diagnosed in women aged 30-40 years [4]. The pathogenesis of FNG is not fully 

clear. According to some authors, their component is a benign tumor-an adenoma. According to 

other data, this is the reaction of hepatic cells to local vascular malformations [5]. The International 

Working Committee (1995) classified FNH as a regenerative formation, and today, according to 

the European Association for the Study of the Liver (EASL), the pathogenesis of FNH is based on 

polyclonal hepatocellular proliferation, which is caused by local arterial malformation[6]. The 

validity of this theory is indicated by the absence of somatic mutations that play a role in the 

development of liver tumors and cause dysregulation of genes encoding angiogenesis-stimulating 

ангиогенезаproteins, such as angiopoietins [7]. Small tumors in most cases (66-80% of patients) 

do not have characteristic clinical manifestations and are detected accidentally during examination 

patients on a different occasion. Large nodes, especially with a subcapsular location, can manifest 

themselves in the form of pain in the right hypochondrium. FNG has no risk of malignant 

degeneration and rarely causes complications in the form of intra-abdominal bleeding. Diagnosis 

of FNH is important because it is a benign tumor, surgical removal of which, based on the absence 

of the risk of malignant degeneration, is recommended in extremely rare cases, primarily 

associated with complications that have occurred and the impossibility of excluding the malignant 

nature of the liver neoplasm [8]. 

HCA is considered a rare benign liver tumor that can be detected at any age. It is diagnosed more 

often in women in a ratio of 12: 1. The incidence of HCA and its prevalence are insufficiently 

studied. According to published data, the prevalence is 0.001-0.004%, that is, approximately 1000 

times less than FNH [9]. The pathogenesis of this tumor is not fully known (there are only various 

assumptions on this issue) [10]. Until the middle of the last century, almost nothing was known 

about this tumor. In recent decades, HCA is more often diagnosed in young women (mostly 30-40 

years old). According to some data, up to 85% of patients diagnosed with HCA have a history of 

taking oral contraceptives, and prolonged oral use increases the incidence by 30-40 times [11-13]. 
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The relationship between the high risk of HCA during the use of contraceptives is emphasized by 

isolated publications on the regression of HCA after their withdrawal. 

According to the WHO classification, HCA refers to benign hepatocellular tumors of epithelial 

nature. The course of HCA is mostly asymptomatic. Despite its benign nature, HCA is dangerous, 

as there are risks of bleeding and malignancy [14]. HCA larger than 5 cm in diameter, located 

subcapsularly, are often complicated by spontaneous rupture and bleeding. According to M. Bieze 

et al. (2014), with экзофитныхeven smaller exophytic adenomas, the risk is significantly higher, 

which dictates the need for emergency surgery [15, 16]. We should not discount the available 

literature data that indicate the presence of a risk of HCA malignancy [17]. According to J. H. 

Foster et al. (1994), this risk persists even with a long period of observation of a stable tumor 

condition [18]. 

Differential diagnosis of HCA is associated with certain difficulties. In particular, HCA and 

hepatocellular carcinomas (HCC) have many common features not only when using various 

medical imaging methods, but also when analyzing them morphologically [10, 18]. There are no 

specific laboratory symptoms. Alpha-fetoprotein levelsremain within the normal range in both 

FNH and liver adenoma. Only in 50% of cases, there may be an increase in the level of liver 

enzymes, which in itself is not veryspecific. Other laboratory parameters remain within the normal 

range.  

The advantages and disadvantages of instrumental diagnostic methods are well known [19]. It 

should be noted that when performing a differential diagnosis of these two neoplasms, the 

ultrasound picture obtained using traditional ultrasound (ultrasound) is non-specific. Until 

recently, it was believed that the recognition of most HCA, as well as the differential diagnosis of 

adenomas and nodular hyperplasia using ultrasound is impossible. Computer tomography (CT) 

images of HCA and FNG also have a lot in common. In the study in the native phase, the density 

of these neoplasms does not significantly differ, and the dynamics of contrast agents are quite 

close. Currently, the most informative imaging method is MRI, but according to the literature, 

certain morphological subtypes of adenomas can cause serious difficulties in differential diagnosis 

with HCA and FNH [20]. 

In comparison with standard referencemethods (histological studies, CT or MRI), contrast-

enhanced ultrasound (CUSI) has comparable information content indicators, but it is easier to use 

and more cost-effective [21]. When using CUSI, the basis for differential diagnosis between 

different morphological types of liver neoplasms is different qualitative and quantitative 

characteristics, as well as types of vascular patterns of neoplasms, which have much in common 
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with those of CT and MRI with contrast. However, for the correct interpretation of images, it is 

necessary to take into account a number of features related to the pharmacodynamics of contrast 

agents. Ultrasound contrast agents (USCP), in particular, the preparation of sulfur hexofluoride 

"Sono-view" BRACCO SUISSE (Switzerland), find- 

сяIt occurs exclusively in the vascular lumen. At the same time, iodine-containing contrast agents 

used in CT and gadolinium-containing contrast agents used in MRI are distributed in the 

intercellular space [22]. 

Objective: to improve the effectiveness of differential diagnosis of benign focal neoplasms using 

CUSI. 

Materials and methods 

A retrospective analysis of the results of examination of 37 patients with benign focal neoplasms 

of the liver, who were treated in the State Budgetary Institution "Research Institute-Regional 

Clinical Hospital No. 1 named after Professor S. V. Ochapovsky" ofthe Ministry of Health of the 

Krasnodar Territory in 2015-2017, was carried out. Among them, there were 10 men and 27 

women, the age of patients ranged from 23 to 78 years. The conducted research meets the 

standardsof the Declaration Helsinki. All patients received written voluntary informed consent to 

participate in the study.  

The criterion for inclusion of patients in the groups was the presence of morphological verification 

of neoplasms. The criterion for excluding patients from the study was the presence of gross somatic 

pathology, primarily associated with a violation of central hemodynamics, which could affect the 

kinetics and dynamics of USCP in the vascular bed [23]. Depending on the morphological 

conclusion, all patients were divided into 2 groups: 22 patients with FNH and 15 patients with 

HCA. Patients underwent a multiparametric ultrasound examination, including liver CUSI. In our 

work, we used ultrasound scanners Aixplorer "Super Sonic Imagine"(France) and Acuson 

S2000"Siemens" (Germany), which have operating modes with ultrasound contrast agents. 

Contrast-enhanced ultrasound was performed after obtaining prior informed consent, in the 

patient's standard position-lying on his back or on his left side with his right arm thrown back 

behind his head. As a contrast agent, the ultrasound contrast preparation "So-novyu" was used, 

which was administered intravenously in a bolus of 1.0-1.5 ml through an 18-20 G peripheral 

catheter inserted into the cubital vein. After administration of the contrast agent, the catheter was 

flushed with 1-3 ml of 0.9% chlorine solution. 
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ридаIn accordance with the recommendations of WFUMB-EFSUMB 2012, the video clip of the 

study was recorded immediately after the introduction of ultrasound therapy. Arterial phase 

assessment (AF) was performed without interruption, while portal and late phase assessment (PF) 

scans were interrupted. No complications associated with the use of ultrasound therapy were 

recorded. 

After CUSI, all patients underwent percutaneous liver biopsy under ultrasound control. For its 

implementation, the semi-automatic system Unebbevyurbusip "OrIMe^" (Germany) with a 16-S 

needle was used. The criteria for inclusion of patients in the study were the absence of ascites, 

platelet count not less than 80*109, INR-less than 2.5. The material obtained during the biopsy 

was placed in a 10% solution of neutral buffered formalin. The drug was fixed for 12-24 hours. 

Alcohol wiring was carried out according to the standard method. After the preparation of serial 

sections with a thickness of 3-5 microns, coloring was carried out 

hematoxylin-eosin, picrofuxinaccording to Van Gieson. Statistical processing of the results was 

performed using Statistica 6 and SPSS 17.0 software. 

Results and discussions 

To solve the tasks set in the study, the groups evaluated the qualitative and temporal parameters 

of the USCP dynamics presented in Table 1. 

The obtained indicators of the dynamics of the intake and leaching of USCP in the focus, 

depending on the nosology, are presented in Table 2. 

According to the data obtained, the WASH-OUT phenomenon was not observed in the group of 

patients with FNH and in 9 patients (60%) with HCA. 

Table 2 shows that statistically significant differences were found in the parameter "beginning of 

contrast in the focus" between the FNH and HCA groups (p<0.005). Microscopic description: the 

tumor has a trabecular structure, is represented by hepatocyteswith diffuse fatty and balloon 

dystrophy, with rounded regular nuclei, with the absence of portal tracts and bile ducts. Adjacent 

liver tissue with preserved lobular structure, with discomplexation 

hepatic beams, with single lobular-ми necrosis, portal tracts are not dilated with weak lymphocytic 

infiltration. Mature adipose tissue with preserved histological structure. Conclusion: 

hepatocellular liver adenoma with fatty and balloon dystrophy. Chronic portobular hepatitis of 

minimal degree of activity. The KpoYeN index is 2 points. Fibrosis 0. 

Conclusion 
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In our work, KUSI has proven to be a fairly fast and effective method of differential diagnosis of 

FNH and HCA. Characteristic features of FNH are: earlier onset of focus contrast in comparison 

with HCA (p<0.005), increased vascularization in the AF of the study, contrast enhancement in 

the form of a "wheel with spokes"-96% of cases, filling the formation with contrast "from the 

center to the periphery" — 86% of patients. In our opinion, the absence of a characteristic vascular 

pattern, the presence of such signs as increased and intensive filling of the USCP neoplasm in the 

AF of the study (in our study, 80% of patients), the presence of the sign "relative hyperechogenicity 

in the PF of the study" (40%), as well as the phenomenon of "washing out of the contrast agent", 

which in our study It was present in 40% of patients with HCA, making differential diagnosis of 

liver adenomas one of the most difficult among all focal neoplasms of the liver. In our opinion, 

any doubts about the differential diagnosis of liver foci should be resolved in the direction of their 

morphological verification. Interdisciplinary discussions are very important when choosing 

treatment tactics for liver foci. In the presented clinical example, the pathoanatomical conclusion 

was changed when discussing treatment tactics. The pathologist should evaluate the material of 

puncture biopsies based on clinicaland morphological comparisons. All of the above highlights 

the need for continued research in this area. 
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