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DIAGNOSTIC AND THERAPEUTIC CHALLENGES IN HEPATOCELLULAR 
CARCINOMA

Stavar Angelica Nela1, Sava Alexandra Mihaela1, Adam Tatiana1, Craciun Relu Liviu1

ABSTRACT

Introduction: Early detection of hepatocellular carcinoma is essential to provide effective therapy to high-
risk patients, including patients with viral cirrhosis (eg HBV, HCV), haemochromatosis, alpha 1 antitrypsin 
deficiency or alcohol users.

Material and method: The group of patients studied was represented by patients from the records of the 
Medical Clinic I of the Clinical Hospital "Saint Andrew the Apostle" Constanța for a period of 3 years (2017-
2019). We included 82 patients aged between 32 and 82 years (60.22 ± 10.66 years) of which 55 were male 
and 27 were female.

Results: Out of a total of 82 patients, 74 (90.25%) had cirrhosis (CH) and a number of 8 patients (9.75%) 
had chronic hepatitis without cirrhosis. Child-Pugh stage B had the highest prevalence among patients with 
hepatic cirrhosis . The etiological factor was hepatitis C virus infection 46 patients (56.1%), followed by 
hepatitis B virus infection 23 patients (28.05%), 4 patients (4.87%) had double hepatitis virus infection ( HBV 
+ HCV), and 9 patients (10.98%) had a mixed viral and ethanolic etiology. Most of the lesions were located 
in the right hepatic lobe 58 patients (70.74%), respectively right + left hepatic lobe 22 patients (26.83%) and 
in 2 patients (2.44%) there were no visualized liver nodules. All patients had parenchymal fibrosis.

Conclusions: It is recommended to screen patients with chronic liver disease to assess the risk of developing 
hepatocellular carcinoma, initially by liver ultrasound that can accurately detect and locate suspected nodules 
later the definite diagnosis of hepatocellular carcinoma is confirmed by magnetic resonance imaging (MRI).
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Introduction

Hepatocellular carcinoma (HCC) is the 
most common primary liver cancer and is a 
leading cause of death from cancer worldwide. In
the United States, HCC is the ninth leading cause 
of cancer deaths (1,2). Cellular hepatocellular 
carcinoma (HCC) accounts for more than 90% 
of primary liver cancers, being a major public 
health problem worldwide (3-6). 

Over 80% of these cases are found in the Far 
East, under-Saharan Africa and Malaysia, areas 
with an increased incidence of viral infections B 
and C, the main risk factors for HCC (3,5,7) . 

The incidence of HCC is significantly 
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higher in men (2.4 times higher than in women) 
(3-6).

Due to its high mortality (mortality / 
incidence ratio of 0.93), liver cancer is the third 
leading cause of cancer death worldwide, and the 
distribution of the mortality rate is similar to that 
of the incidence (8,9).

The main purpose of the study was to 
highlight the importance of early imaging 
(ultrasound, magnetic resonance) diagnosis of 
hepatocellular carcinoma in the management of 
the HCC patient.
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ABSTRACT

Neonatal diabetes (ND) appears during the first
months of life and is caused by a single gene mutation. 
It is heterogenous and very different compared to other 
forms of multi-factorial or polygenic diabetes. Clinically, 
this form is extremely severe, however, early genetic di-
agnosis is pivotal for successful therapy. A large palette of 
genes is demonstrated to be a cause of ND, however, the 
mechanisms of permanent hyperglycemia are different.
This review will give an overview of more frequent genetic
mutations causing ND, including the function of the mu-
tated genes and the specific therapy for certain sub-forms.

Keywords: Classification; Mutations; Neonatal dia-
betes (ND); Syndromes.

INTRODUCTION

Most of the patients with diabetes mellitus (DM) in 
childhood suffer from DM type 1 (DMT1) that is of auto-
immune etiology [1,2]. This form of diabetes appears after
the first 6 months of life, and reaches the highest incidence
in the 9-14 years age group, with the rising incidence in 
the age group before 4 years of age [3]. The persisting
hyper-glycemia is due to autoimmune destruction of in-
sulin producing β-cells in the endocrine pancreas leading 
to insulin deficiency. It is considered a polygenic disease 
involving mostly DQ and DR human leukocyte antigen 
(HLA) genes conferring susceptibility or resistance toward
the disease [4-8]. Diabetes mellitus type 1 accounts for 
more than 95.0% of cases in childhood [7,9,10]. During the
last few decades, obesity in childhood has caused increase
of DM type 2 (DMT2) in children, which is induced by 

an interplay of genetic and environmental factors. Genetic
factors involved in DMT2 are still not precisely elucidated.
Anumber of different gene polymorphisms affecting β-cell
function causes impaired insulin secretion or insulin resist-
ance [11,12]. The prevalence of DMT2 in childhood and 
adolescence varies in different countries, reaching up to 
30.0% of all cases with DM in regions with the highest 
childhood obesity rates [1].

Monogenic diabetes (MD) caused by mutations of
a single gene is a separate form of DM with a distinct
etiology, clinical presentation, therapy and outcome. Mo-
nogenic diabetes is a heterogenous group of sub-forms of 
diabetes caused by mutations in different, highly penetrant
genes that are pivotal for pancreas development, sensing 
of the level of glucose for insulin secretion, cellular me-
tabolism, cell membrane depolarization control, or insulin
synthesis/excretion [13-19]. Monogenic diabetes is not
common, but it does account for 1.0-6.0% of pediatric
diabetes cases [20].

Generally, based upon the detected mutation, timing 
of presentation, and affected genes, MD can be classified 
as follows [19]: 1) neonatal diabetes (ND) (occurring be-
fore 6 months), 2) syndromic ND associated with extra 
pancreatic features, and 3) autosomal dominant familial 
hyperglycemia or diabetes or maturity onset diabetes of 
the young (MODY). This review will give an overview 
of mutations causing diabetes in the neonatal period that 
includes ND and syndromic diabetes.

Genes Involved in Monogenic Diabetes. Mutations
in about 40 different genes are recognized as a cause of 
MD. These encompass genes involved in different pro-
cesses that could compromise insulin secretion and action 
such as: reduction of β-cell number or pancreatic aplasia, 
impaired β-cell development, glucose sensing or metabo-
lism, failure to depolarize cellular membrane and expul-
sion of insulin in circulation, failure of insulin synthesis, 
increased destruction of β-cells including immune-based 
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Material and method

The group of patients studied was 
represented by patients from the records of the 
Medical Clinic 1 of the Emergency County 
Clinical Hospital “Saint Andrew” Constanța for 
a period of 3 years (2017-2019). 

Patients with specifi c liver pathology, liver 
cirrhosis of various etiologies, chronic hepatitis 
or patients with hepatic decompensation were 
selected.They were subsequently evaluated by 
liver ultrasound and imaging examination (MRI) 
clinical-biological profi le.

At the ultrasound examination we looked 
at changes in size (hepatomegaly in the early 
stages of alcoholic liver, liver shrinkage in 
advanced cirrhosis), the presence of nodular 
formations associated with cirrhosis and nodular 
regeneration, diff use echogenicity changes 
(hyperechogenity of hepatic steatosis, hepatic 
cirrhosis ,hypoechogenity from diff use cancer ).

Focal changes in echogenicity may suggest 
the presence of cysts, hemorrhages, abscesses, 
focal fi brosis / necrosis, nodular hyperplasia, 
dysplastic nodules, primary hepatic or metastatic 
tumor nodules, evidence of nodular lesions, 
number, benign / malignant location. 

Hepatocellular carcinoma (HCC) has 
mixed ultrasound echogenicity and small 
HCCs may have a false negative appearance 
of hepatic hemangioma.MRI imaging is the 
optimal investigation to confi rm hepatocellular 
carcinoma. 

The criteria for CHC confi rmation (8) are as 
follows: formations of various sizes, encapsulated 
or not, with variable signal on T1 sequences 
(hypo-, iso- or hypersignal), with moderate 
hypersignal in T2 sequence, hypervascularized 
homogeneously or inhomogeneously in the 
arterial phase (arterial hypercapture), with late 
wash-out (late venous phase), which does not 
capture the contrast substance, possibly with 
vascular invasion (50%) (8).

Results

From the total of 82 selected patients, the 
group included 55 men (67%) and 27 women 
(33%) (Figure 1), with a ratio of approximately 

2: 1.The distribution of the group by age groups 
showed an increased incidence of HCC with 
advancing age (Figure 2), with a peak at the age 
of 60-69 years (41.46% of patients).

1

Figure 1. Gender distribution of HCC patients       

2

Figure 2. Distribution of HCC patients by age groups

From the group of 82 patients, 74 (90.25%) 
had hepatic cirrhosis  (CH), 27 (36.5%) CH 
Child A, 42 (56.75%) CH Child B and 5 patients 
(6.75%) CH Child C and a number of 8 patients 
(9.75%) chronic hepatitis without cirrhosis.

3

Figure 3. Etiology of liver disease in patients with HCC

The etiological factor was in most cases 
(Figure 3) chronic HCV viral infection 46 
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patients (56.1%) and HBV respectively 23 
patients (28.05%), 4 patients (4.87%) had double 
hepatitis virus infection (HBV + HCV), and 9 
patients (10.98%) had a mixed viral and ethanolic 
etiology.

By liver ultrasound completed later with 
MRI imaging examination we determined the 
location of liver lesions, their type and severity 
represented by the degree of fi brosis and the 
presence of liver nodules. Most lesions were 
located in the right hepatic lobe 58 patients 
(70.73%), right and left hepatic lobe 22 patients 
(26.83%) (Figure 4). 

All patients had parenchymal fi brosis.

4

Figure 4. Location of liver lesions in patients with HCC

The performance of MRI imaging in 
determining liver lesions is superior to ultrasound 
and can identify liver nodules with dimensions 
less than 1 cm.

Of the 82 CHC patients, carcinomatous 
lesions were identifi ed by imaging (by 
MRI), carcinomatous lesions in 80 patients, 
representing (97.56%) subsequently confi rmed 
as hepatocellular carcinoma by PBH respectively 
by surgery with histopathological examination.

Discussions

Hepatocellular carcinoma is an upward 
trend disease both in Europe and Romania, and 
worldwide. It accounts for up to 90% of all 
primary liver tumors (8,10,11). Hepatocellular 
carcinoma is associated with liver cirrhosis in 
over 80% of cases, in most patients liver cirrhosis 
preceding malignancy (8,12,13). Of the total of 
82 patients, 74 (90.28%) had liver cirrhosis , this 
being associated at increased risk of developing 
hepatocellular carcinoma. An important problem 

is the appearance of liver cirrhosis in patients 
with non-alcoholic steatohepatitis that occurs in 
close connection with obesity, type 2 diabetes, 
dyslipidemia and hypertension demonstrating 
the usefulness of screening these patients by 
liver ultrasound at 6 months for early detection 
potentially malignant lesions.

The role of imaging in cirrhotic patients is 
to identify the morphological changes induced by 
cirrhosis (size, degree of liver fi brosis, nodularity), 
to evaluate intra and extrahepatic vascularization, 
to determine the degree of portal hypertension. 
Because the majority of HCC (80%) occur on 
a pre-existing cirrhotic background, there are 
problems of certainty of diagnosis and staging of 
HCC in the conditions of many diff use or focal 
(nodular) imaging abnormalities (8,10).

 By MRI imaging, we followed the location, 
the type of liver lesions and the degree of liver 
fi brosis and the presence of liver nodules. The 
lesions were located most frequently in the right 
hepatic lobe 58 patients (70.73%) and right + left 
hepatic lobe 22 patients ( 26.83%).

The management of hepatocellular 
carcinoma must be a multidisciplinary one that 
involves the collaboration between hepatologist, 
surgeon, oncologist, radiologist, an important role 
is played by palliative medicine. Surgical therapy 
is the best option for patients with a low number of 
tumor nodules. To date, no preoperative treatment 
(8) is completely eff ective. Adjuvant therapy
that includes systemic chemotherapy, intra-
arterial infusions, or chemoembolizations has
not increased survival, (8) while immunological
therapy appears promising.

Conclusions

It is important to screen high-risk patients 
to develop initial hepatocellular carcinoma by 
liver ultrasound that can accurately detect and 
locate suspected liver nodules. To confi rm the 
diagnosis of hepatocellular carcinoma, MRI 
magnetic resonance imaging is required.

Despite the effi  cacy of new antiviral 
therapies for HBV or HCV infection, remains 
a priority the evaluation of patients by hepatic 
ultrasound at 6 months followed in case of 
suspicion of superior MRI imaging for the 
purpose of a defi nite diagnosis of HCC in early 
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or very early stages of the disease and the most 
important, access to ensure optimal treatment.
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