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Abstract

Resumo

Objective: To estimate the prevalence and evaluate sonographic findings compatible with changes consistent with hepatic steatosis in

patients referred for abdominal ultrasonography at four reference centers in Aracaju, SE, Brazil.

Materials and Methods: Prospective, descriptive survey, with analytical and quantitative approach, comprising abdominal ultrasonography

scans performed with a convex, dynamic 3.75 MHz transducer. Liver dimensions and parenchymal echotexture were evaluated, classifying

hepatic steatosis into grades (1, 2 or 3). The SPSS® 22.0 software was used for statistical analysis, adopting p < 0.05 as significance level.

Results: A total of 800 individuals (561 women and 239 men) were evaluated. The prevalence of steatosis was 29.1%, and the male

patients were most affected, presenting with more advanced grades of disease (p = 0.021), as follows: 119 grade 1 (51.0%); 94 grade

2 (40.4%); and 20 grade 3 (8.6%). The median age patients’ was 46 years.

Conclusion: In the present study sample, the prevalence of hepatic steatosis was high, particularly in the male patients. Ultrasonography

is suggested as a first choice for the diagnosis of this condition, considering its wide availability, low cost and absence of side effects or risks

to the patient.
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Objetivo: Estimar a prevalência e avaliar as alterações ecográficas compatíveis com esteatose hepática em pacientes encaminhados

para exame de ultrassonografia abdominal em quatro centros de referência de Aracaju, SE, Brasil.

Materiais e Métodos: Estudo prospectivo, descritivo tipo survey, com abordagem analítica e quantitativa, realizado mediante exame de

ultrassonografia abdominal com transdutor convexo, dinâmico e com 3,75 MHz. Foram avaliadas as dimensões do fígado e a ecotextura

do parênquima, classificando a esteatose hepática em graus (1, 2 ou 3). Considerou-se nível de significância p < 0,05 e foi utilizado

o programa estatístico SPSS® 22.0.

Resultados: Foram avaliados 800 indivíduos, sendo 561 mulheres e 239 homens. A prevalência de esteatose foi 29,1%, sendo maior

em homens. O gênero masculino apresentou graus mais avançados de esteatose hepática (p = 0,021). Dos diagnosticados, 119

tinham grau 1 (51,0%), 94 apresentavam grau 2 (40,4%) e 20 tinham grau 3 (8,6%). A mediana de idade foi 46 anos.

Conclusão: A prevalência da esteatose hepática foi alta na amostra analisada, sendo maior no gênero masculino. Sugere-se a ultras-

sonografia como primeira opção para o diagnóstico desta afecção, por ser um método acessível, de baixo custo e sem efeitos colaterais

ou riscos para o paciente.

Unitermos: Ultrassonografia; Fígado gorduroso; Prevalência.
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INTRODUCTION

Liver steatosis is characterized by deposition of lipids

on hepatocytes, exceeding 5% of the total liver weight, in

the absence of other causes of hepatic diseases such as viral

hepatitis, alcohol consumption and metabolic diseases(1).

Such a condition is the most simple component of non alco-

holic fatty liver disease (NAFLD), whose spectrum includes

from simple steatosis, cirrhosis, to possible progression to

hepatocellular carcinoma(1,2). The steatosis prevalence has

been increasing worldwide, probably because of changes in

lifestyle, eating habits and developments in diagnostic meth-

ods(3). The relevance of such a fact increases as one considers
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that liver steatosis precedes, and many times signal the de-

velopment of cardiovascular disease, hypertension and type

2 diabetes mellitus, associated with increased mortality(4,5).

Most individuals with NAFLD characterized by simple

steatosis are asymptomatic, thus the disease insidiously de-

velops with few reports of bad feeling and abdominal dis-

comfort. Physical examination may be normal, and at most

hepatomegaly is observed(6). Routine abdominal ultrasonog-

raphy (US) reveals much higher prevalence values than those

observed in investigations by means of laboratory amino-

transferases tests(7). Therefore, US plays a relevant role as a

complementary method in the evaluation of liver conditions

such as NAFLD, since it allows for an early diagnosis in

asymptomatic patients(8–10). With the use of US, the preva-

lence of steatosis in industrialized countries ranges from 20%

to 40%(11).

Computed tomography (CT) has low specificity for the

diagnosis of liver steatosis, with high rate of false-positive

results, besides its high-cost, poor practicality, and exposure

of the patient to ionizing radiation(7). Magnetic resonance

imaging (MRI) is considered to be the most effective

noninvasive method for the diagnosis of liver steatosis, but

is expensive and still not widely accessible in Brazil(12). Con-

trast-enhanced CT and MRI are superior to US to evaluate

the radiological patterns of liver tumors(13–15).

US demonstrates to be a sensitive and relevant method

for the diagnosis of abnormalities of the liver, gallbladder

and intra- and extrahepatic biliary tract(16,17). The US sensi-

tivity for NAFLD ranges from 60% to 94%, and the specific-

ity, from 88% to 95%(18,19), being the first option for the

diagnosis of liver steatosis for its simplicity, low cost, ab-

sence of ionizing radiation, wide availability and absence of

side effects(10,20).

The present study was aimed at estimating the preva-

lence and evaluating the sonographic findings compatible

with liver steatosis in patients referred for routine abdomi-

nal US in four reference centers of the city of Aracaju, SE,

Brazil.

MATERIALS AND METHODS

Prospective, descriptive survey with a quantitative, ana-

lytical approach. The data were collected in four US clinics

in the city of Aracaju, SE, Brazil, in the period from July

2013 to July 2014, after approval by the Committee for

Ethics in Research or Universidade Tiradentes (under No.

010513R). The utilized apparatuses are similar in terms of

technological and imaging quality levels, namely, a Voluson

730 Pro (GE Healthcare), a Nemio 17 (Toshiba), a Nemio

XG SSA 580 A (Toshiba), and an EnVisor C HD (Philips

Healthcare).

The sample calculation took into consideration a preva-

lence value of 27.3%, according to a study developed by

Jeong et al.(21), with an error value corresponding to 5%

according to the formula developed by Pocock(22), as fol-

lows:

E2 = α2.p.q/n

where: E = sampling error; p = prevalence; q = complemen-

tary prevalence; α = 1,96. A minimum sample calculation

of 304 individuals is obtained and, considering a loss of 10%,

a total of 335 is found; however, in the present study, 800

patients were assessed.

The present study included both male and female pa-

tients aged between 18 and 60 years, whose alcohol consump-

tion corresponded to < 40 g/day. The following exclusion

criteria were adopted: individuals who had already under-

gone US scan, patients with hepatocarcinomas, other ma-

lignant tumors, cirrhosis, referred for management of liver

steatosis, or those Who were not able to answer the ques-

tionnaire (mental deficiency).

Abdominal US scans were performed with a convex, 3.75

MHz, dynamic transducer (with continuous and automatic

imaging). All the scans were performed by a single physi-

cian with experience in imaging diagnosis of liver steatosis.

The patients were appropriately prepared, i.e., six-hour fast-

ing and use of an antiflatulent agent. The following variables

were taken into consideration for the US scan: cover dimen-

sions, liver borders characteristics, echotexture of the paren-

chyma, and classification of the liver steatosis into grades.

The measurements of the liver dimensions were done from

the longitudinal diameter on the anterior hemiclavicular line,

and the borders were evaluated as either regular or irregu-

lar. The parenchymal texture was evaluated as either homo-

geneous or heterogeneous, and the liver steatosis was classi-

fied into grades(19), as follows: 0 – normal echogenicity; 1 –

mild steatosis, with visualization of fine echoes from the liver

parenchyma, normal visualization of the diaphragm and in-

trahepatic vessels; 2 – moderate steatosis, with diffuse in-

crease in fine echoes, impaired visualization of intrahepatic

vessels and diaphragm; 3 – severe steatosis, with significant

increase in fine echoes, with impaired or absent visualiza-

tion of intrahepatic vessels.

The prevalence was calculated by means of the number

of individuals diagnosed with liver steatosis divided by the

total number of individuals in the sample, with their respec-

tive confidence intervals of 95%. The statistical significance

was set in 5% (p < 0.05). The Statistical Package for the

Social Sciences 22.0 was utilized for statistical analysis.

RESULTS

A total of 800 individuals (561 women and 239 men)

were evaluated. Out of the total sample, 233 (29.1%) pa-

tients were diagnosed with liver steatosis, 153 (65.7%) fe-

male and 80 (34.3%) male. The prevalence in men was of

33.4%, and in women, 27.2%. As regards grades, 119 pa-

tients had grade 1 (51.0%) (Figure 1), 94 presented with

grade 2 (40.4%) (Figure 2), and 20 were grade 3 (8.6%)

(Figure 3).

Statistically significant association was observed as re-

gards sex and grade of liver steatosis, with men presenting

with more advanced grades (p = 0.021), and lower than
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expected number of men for grade 1, and higher than ex-

pected number for grades 2 and 3. Women presented a higher

than expected number for grade 1, and lower for grades 2

and 3 (Table 1).

Table 1—Sex × liver steatosis grades.

Liver steatosis grades

Sex

Female

(n = 153)

Male

(n = 80)

Found

Expected

Percentage

Found

Expected

Percentage

Grade 1

(n = 119)

87

78.1

73.1%

32

40.9

26.9%

Grade 2

(n = 94)

57

61.7

60.6%

37

32.3

39.4%

Grade 3

(n = 20)

9

13.1

45.0%

11

6.9

55.0%

The median age of individuals with liver steatosis was

46 years (1st quartile: 38; 3rd quartile: 53) and 37 years for

those who did not have liver steatosis (1st quartile: 29; 3rd

quartile: 47), as shown on Figure 4. In the patients with liver

steatosis, the median size of the liver was 15.0 cm (1st quartile:

13.8; 3rd quartile: 15.8), and in those with normal

sonographic findings, the liver size was 14.0 cm (1st quartile:

13.0; 3rd quartile: 15.0), as shown on Figure 5.

Figure 4. Median age of patients with liver steatosis.
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Figure 5. Size of the liver in individuals with and without liver steatosis.
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Figure 3. Liver steatosis grade 3. Liver parenchyma with increased echogenicity

in relation to the renal cortex. Impaired visualization of intrahepatic vessels and

diaphragm, and posterior acoustic shadowing.

(L iver)

Figure 2. Liver steatosis grade 2. Liver parenchyma with increased echogenicity

in relation to the renal cortex. Impaired visualization of intrahepatic vessels.

(L iver)

Figure 1. Liver steatosis grade 1. Liver parenchyma with slightly increased

echogenicity and normal visualization of the diaphragm (arrow).

(g a l l b l a d d e r )

DISCUSSION

US is a relevant noninvasive method for evaluating the

liver, particularly to detect steatosis, since aminotransferases

level are not a good parameter to detect NAFLD(23). Imag-

ing methods cannot differentiate liver steatosis from

steatohepatitis, so liver biopsy is the only method capable of

differentiating among the several NAFLD spectra. Some

studies show the relevance of US, proposing that normal or



Cruz JF et al. / Sonographic evaluation of patients with liver steatosis

Radiol Bras. 2016 Jan/Fev;49(1):1–54

grade 1 hepatic echogenicity rules out the necessity of liver

biopsy(24,25). US might become an initial screening tool for

the diagnosis of NAFLD(8,16), non transmissible chronic dis-

ease, one of the most common diseases nowadays, involving

a wide range of factors including the genetic, environmen-

tal and metabolic ones(11).

In Brazil, the prevalence of liver steatosis ranges from

18% to 23%(26,27); in Germany, 40%(28); in Italy, 20%(29);

in United States, 33%(30); in China, 17.2%(31); in South Ko-

rea, 27.3%(21); and in Iran, 21.5%(1). The present study has

shown that 29.1% of adult individuals assessed in Aracaju

presented liver steatosis. The high frequency of this liver

disease in the different countries may justify the inclusion of

ultrasonography in the routine complementary investigation

aimed at an early diagnosis of liver steatosis.

The images obtained by conventional US did not had

an objective or quantitative nature, although the finding of

the pattern of a bright liver with increased hepatorenal

echogenicity ratio is widely accepted as reliable and sensi-

tive for the presence of liver steatosis(32). US, despite its

facility, low cost and absence of adverse effects, is highly

dependent on the operator and on the steatosis grade. In the

present preliminary, prospective study, the scans were per-

formed by a single and experienced investigator. CT also

makes the diagnosis of liver steatosis and also its quantifica-

tion, but exposes the patient to ionizing radiations, and, simi-

larly to US, its greatest effectiveness is achieved as the ste-

atosis affects more than 33% of the liver(24). FibroScan

elastography is another noninvasive imaging method to evalu-

ate liver steatosis, measuring the liver parenchyma elastic-

ity(33). As coupled with MRI, it presents a good diagnostic

performance in the detection of advanced fibrosis and cir-

rhosis, with the advantage of evaluating the elasticity of the

whole liver parenchyma, and not only one area of the liver

as the FibroScan does(24).

Lankarani et al. have shown that liver steatosis is more

prevalent in men than in women, with 26.4% and 17.9%, re-

spectively. Such data are similar to the ones found in the present

study, with a male prevalence of 33.4% and female prevalence

of 27.2%, although a higher number of women have been

evaluated. Probably, this occurs because of the high estro-

gen levels and low androgen levels present in women before

the menopause, thus favoring their hepatic lipid metabolism.

This might also be a result from the high androgen levels

present in men, favoring the hepatocytes function(1).

Cotrim et al., in a study developed in Brazil, involving

1280 patients, have found a mean age of the individuals with

NAFLD of 49.8 years(27). Schild et al. have shown a linear

tendency towards increasing the NAFLD prevalence with the

increase in the age range(34). In Aracaju, the median age

among individuals with non alcoholic liver steatosis was 46

years. Therefore, it is suggested that the use of US for screen-

ing for diagnosis, particularly in this age range, allows for

actions to minimize the harmful effects of the NAFLD pro-

gression.

CONCLUSIONS

The NAFLD prevalence in the population studied in

Aracaju was of 29.1%, being higher in the male population,

and the median age among the individuals with steatosis was

46 years. The sonographic findings in the liver were fine

echoes from the liver parenchyma, with normal visualization

of the diaphragm and intrahepatic vessels; diffuse increase

in the fine echoes, with impaired visualization of intrahepatic

vessels and diaphragm; and significant increase in fine ech-

oes with impaired or absent visualization of intrahepatic

vessels. Such alterations allowed for classifying liver steato-

sis into grades 1 (mild), 2 (moderate), and 3 (severe), re-

spectively.

REFERENCES

1. Lankarani KB, Ghaffarpasand F, Mahmoodi M, et al. Non alco-

holic fatty liver disease in Southern Iran: a population based study.

Hepat Mon. 2013;13:e9248.

2. Ahmed MH, Abu EO, Byrne CD. Non-alcoholic fatty liver disease

(NAFLD): new challenge for general practitioners and important

burden for health authorities? Prim Care Diabetes. 2010;4:129–

37.

3. Vernon G, Baranova A, Younossi ZM. Sistematic review: the epide-

miology and natural history of non-alcoholic fatty liver disease and

non-alcoholic steatohepatitis in adults. Aliment Pharmacol Ther.

2011;34:274–85.

4. Rector RS, Thyfault JP, Wei Y, et al. Non-alcoholic fatty liver dis-

ease and the metabolic syndrome: an update. World J Gastroenterol.

2008;14:185–92.

5. Targher G, Arcaro G. Non-alcoholic fatty liver disease and increased

risk of cardiovascular disease. Atherosclerosis. 2007;191:235–40.

6. Chaves GV, Pereira SE, Saboya CJ, et al. Ultrassonografia e resso-

nância magnética: estudo comparativo no diagnóstico da esteatose

em obesos grau III. Rev Assoc Med Bras. 2009;55:45–9.

7. Lazo M, Clark JM. The epidemiology of nonalcoholic fatty liver

disease: a global perspective. Semin Liver Dis. 2008;28:339–50.

8. Fernandes DA, Chagas ACP, Jesus AR, et al. Sonographic features

associated with morbidity of chronic clinical presentations of schis-

tosomiasis mansoni using the protocol proposed by the World Health

Organization. Radiol Bras. 2013;46:1–6.

9. D’Ippolito G. Sonographic evaluation of schistosomiasis mansoni.

Radiol Bras. 2013;46(1):v–vi.

10. Eifler RV. The role of ultrasonography in the measurement of sub-

cutaneous and visceral fat and its correlation with hepatic steatosis.

Radiol Bras. 2013;46:273–8.

11. Williams CD, Stengel J, Asike MI, et al. Prevalence of nonalcoholic

fatty liver disease and nonalcoholic steatohepatitis among a largely

middle-aged population utilizing ultrasound and liver biopsy: a pro-

spective study. Gastroenterology. 2011;140:124–31.

12. Monjardim RF, Costa DMC, Romano RFT, et al. Diagnosis of

hepatic steatosis by contrast-enhanced abdominal computed tomog-

raphy. Radiol Bras. 2013;46:134–8.

13. Pedrassa BC, Rocha EL, Kierszenbaum ML, et al. Uncommon he-

patic tumors: iconographic essay – Part 1. Radiol Bras. 2014;47:

310–6.

14. Pedrassa BC, Rocha EL, Kierszenbaum ML, et al. Uncommon he-

patic tumors: iconographic essay – Part 2. Radiol Bras. 2014;47:

374–9.

15. Torres LR, Timbó LS, Ribeiro CMF, et al. Multifocal and meta-

static hepatic hemangioendothelioma: case report and literature

review. Radiol Bras. 2014;47:194–6.

16. Campos AG, Daneze ER, Terra Júnior JA, et al. Sonographic mor-



Cruz JF et al. / Sonographic evaluation of patients with liver steatosis

Radiol Bras. 2016 Jan/Fev;49(1):1–5 5

phometry of the liver and biliary tract in porcine models submitted

to experimental biliary obstruction. Radiol Bras. 2013;46:89–95.

17. Hollanda ES, Torres US, Gual F, et al. Spontaneous perforation

of gallbladder with intrahepatic biloma formation: sonographic signs

and correlation with computed tomography. Radiol Bras. 2013;46:

320–2.

18. Charatcharoenwitthaya P, Lindor KD. Role of radiologic modali-

ties in the management of non-alcoholic steatohepatitis. Clin Liver

Dis. 2007;11:37–54.

19. Saadeh S, Younossi ZM, Remer EM, et al. The utility of radiologi-

cal imaging in nonalcoholic fatty liver disease. Gastroenterology.

2002;123:745–50.

20. El-Koofy N, El-Karaksy H, El-Akel, et al. Ultrasonography as a non-

invasive tool for detection of nonalcoholic fatty liver disease in over-

weight/obese Egyptian children. Eur J Radiol. 2008;81:3120–3.

21. Jeong EH, Jun DW, Cho YK, et al. Regional prevalence of non-

alcoholic fatty liver disease in Seoul and Gyeonggi-do, Korea. Clin

Mol Hepatol. 2013;19:266–72.

22. Pocock SJ. The size of a clinical trial. In: Pocock SJ, editor. Clini-

cal trials: a practical approach. Chichester: Jonh Wiley; 1983. p.

123–41.

23. AlShaalan R, Aljiffry M, Al-Busafi S, et al. Nonalcoholic fatty liver

disease: noninvasive methods of diagnosing hepatic steatosis. Saudi

J Gastroenterol. 2015;21:64–70.

24. Chen J, Talwalkar JA, Yin M, et al. Early detection of nonalcoholic

steatohepatitis in patients with nonalcoholic fatty liver disease by

using MR elastography. Radiology. 2011;259:749–56.

25. Shannon A, Alkhouri N, Carter-Kent C, et al. Ultrasonographic

quantitative estimation of hepatic steatosis in children with NAFLD.

J Pediatr Gastroenterol Nutr. 2011;53:190–5.

26. Rocha R, Cotrim HP, Bitencourt AG, et al. Nonalcoholic fatty liver

disease in asymptomatic Brazilian adolescents. World J Gastroen-

terol. 2009;15:473–7.

27. Cotrim HP, Parise ER, Oliveira CP, et al. Non alcoholic fatty liver

disease in Brazil. Clinical and histological profile. Ann Hepatol.

2011;10:33–7.

28. Kirovski G, Schacherer D, Wobser H, et al. Prevalence of ultra-

sound-diagnosed non-alcoholic fatty liver disease in a hospital co-

hort and its association with anthropometric, biochemical and

sonographic characteristics. Int J Clin Exp Med. 2010;3:202–10.

29. Bedogni G, Miglioli L, Masutti F, et al. Prevalence of and risk fac-

tors of nonalcoholic fatty liver disease: the Dionysos nutrition and

liver study. Hepatology. 2005;42:44–52.

30. Browning JD, Szczepaniak LS, Dobbins R, et al. Prevalence of he-

patic steatosis in an urban population in the United States: impact

of ethnicity. Hepatology. 2004;40:1387–95.

31. Li H, Wang YJ, Tan K, et al. Prevalence and risk factors of fatty

liver disease in Chengdu, Sothwest China. Hepatobiliary Pancreat

Dis Int. 2009;8:377–82.

32. Kuroda H, Kakisaka K, Kamiyama N, et al. Non-invasive determi-

nation of hepatic steatosis by acoustic structure quantification from

ultrasound echo amplitude. World J Gastroenterol. 2012;18:3889–

95.

33. Castera L. Non-invasive diagnosis of steatosis and fibrosis. Diabetes

Metab. 2008;34(6 Pt 2):674–9.

34. Schild BZ, Santos LN, Alves MK. Doença hepática gordurosa não

alcoólica e sua relação com a síndrome metabólica no pré-operató-

rio de pacientes submetidos à cirurgia bariátrica. Rev Assoc Med

Bras. 2013;59:155–60.


