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Background: Although non-alcoholic hepatitis usual-
ly is asymptomatic and benign, this condition may
progress to cirrhosis and hepatic failure. Some find-
ings are similar to alcoholic hepatitis, but there is no
history of excessive alcohol consumption. Among the
factors associated with non-alcoholic hepatitis, obe-
sity, diabetes and dyslipidemia are the most impor-
tant.

Methods: 77 consecutive patients undergoing
bariatric surgery had their liver biopsy compared to
the presence of co-morbidities and BMI.

Results: 67 patients (87.1%) had an abnormal liver
biopsy, mostly due to steatosis (83.1%), but also
steatohepatitis (2.6%) and cirrhosis (1.3%). The
degree of liver damage was related to higher BMI
scores. Co-morbidities were present in 46.9% of the
patients with hepatic steatosis.

Conclusions: The authors suggest that a liver biop-
sy should be performed in all patients at bariatric sur-
gery, in order to evaluate possible liver damage and to
assist postoperative care.
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Introduction

Non-alcoholic steatohepatitis (NASH) usually
occurs without symptoms. Clinical findings include
an enlarged liver, occasional elevated plasma
transaminases, and histologic findings that resemble
alcoholic hepatitis in patients without excess alco-
hol consumption. Histology shows hepatocytes with
triglyceride excess – steatosis – and a lobular
inflammatory infiltration, which may be associated
with focal necrosis and various degrees of fibrosis –
hepatitis.1-7 The incidence of NASH, like obesity,
appears to be increasing, and it may be considered
as an important cause of hepatic disease in western
countries.2

NASH usually presents as a benign condition, in
contrast with the hepatitis induced by chronic alco-
hol consumption. However, patients with NASH
may also evolve to cirrhosis, and in some cases, to
hepatic failure.1,8,9 The main features associated
with NASH are obesity, diabetes and dyslipidemia.
Obesity is the factor usually associated with NASH,
although it can occur in patients with normal
weight. Some studies have shown a relationship
between the severity of obesity and the corporal dis-
tribution of fat, namely, centripetal obesity.1

The pathogenesis of NASH is not firmly estab-
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lished. Associated factors, such as obesity, diabetes,
hyperinsulinemia, high levels of triglycerides,
drugs, and toxins may lead to increased fatty acids.
These factors cause a higher availability of fatty
acids to the liver, reduction in b-oxidation,
increased synthesis of fatty acids by the liver, and a
reduction in synthesis and secretion of LDL choles-
terol.1 The degree of steatosis may correlate with
body mass index (BMI), and usually is more severe
than in alcoholic hepatitis. The degree of lobular
inflammatory infiltration in NASH shows a wide
variation, mostly with lymphocyte, neutrophil and
mononuclear cell infiltration.

Hepatic fibrosis may present with varying degrees
of intensity, surrounding small veins or forming
thick and dense septa, altering liver architecture.1,2

The aim of this study was to show the hepatic
architectural changes in morbidly obese patients
undergoing bariatric surgery, and their relation to
BMI and co-morbidities.

Matherial and Methods

At the Centro da Obesidade Mórbida do Hospital
São Lucas da PUCRS, 161 morbidly obese patients
underwent bariatric surgery in a 22-month period.
Starting in July 2001, liver biopsy became routine
during the operation to evaluate possible histologic
changes. Seventy-seven patients were eligible for
study from July 2001 to March 2002. The liver biop-
sies were studied and compared with BMI and the
presence of two co-morbidities, dyslipidemia and
diabetes. Patients were divided in three categories:
BMI 35-40, 40.1-50, and >50 kg/m2.

Regarding co-morbidities, patients were consid-
ered as having diabetes when at least two fasting
glycemic levels were >126 mg/dl. Dyslipidemia was
considered present when total cholesterol and/or
triglycerides were >200 mg/dl.

Histologic studies of liver biopsies classified
patients as having a normal biopsy, steatosis, steato-
hepatitis or cirrhosis. Patients with steatosis were
further divided as mild, moderate or severe steato-
sis.

The statistic was descriptive, with variables
expressed as frequency percentage.

Results

Over the 9-month period, 77 consecutive patients
underwent bariatric surgery with liver biopsy. There
were 58 females (75.3%) and 19 males (24.7%),
with average age 36.1 years (range 18-60 y).
Average BMI was 48.1 kg/m2 (range 37.1-82.5).

In the liver biopsies, 67 patients (87.1%) had
abnormal findings in hepatic structure. Most had
steatosis (64 patients, 83.1%), with the others hav-
ing steatohepatitis (two patients, 2.6%) and cirrhosis
(one patient, 1.3%) (Figure 1). Ten patients had a
normal biopsy (12.9%).

Regarding patients with steatosis, there were 18
patients classified as having mild steatosis (28.1%),
17 with moderate steatosis (26.5%) and 29 with
severe steatosis (45.3%). When analyzing BMI and
severe steatosis, three patients (10.3%) had BMI 35-
40, 11 patients (37.9%) had BMI 40.1-50, and 15
patients (51.7%) had BMI >50 (Figure 2).

Obesity Surgery, 13, 2003   623

Hepatic Steatosis and Bariatric Surgery

83.1%

2.6%

1.3%

12.9%

Steatosis (64)

Steatohepat itis (2)

Cirrhosis (1)

Normal (10)

Figure 1. Liver biopsies at bariatric surgery.
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Figure 2. Hepatic steatosis amd BMI.
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In the co-morbidities studied, of the 64 patients
with steatosis, 30 (46.9%) had at least one co-mor-
bidity and 34 patients (53.1%) had none (Figure 3).

Discussion

Although alcoholic steatohepatitis and NASH share
some common histologic findings, the prognosis
seems to be very different.7 The long-term outcome
of NASH is not known, but a 5-year follow-up has
shown a 67% survival rate for NASH patients com-
pared to 38% for alcoholic hepatitis.1 Current data
suggest that NASH may be the major cause for the
“cryptogenic cirrhosis”.1,2

Obesity is a well known cause of hepatic steatosis,
and in the present study we found that in a sample
of 77 patients, 83.1% had steatosis, a result that is
similar to the literature. Gholam et al10 found steato-
sis in 84% of morbidly obese patients at time of gas-
tric bypass. In almost half of our patients (45.3%),
the steatosis was severe. One of the main factors
relating NASH with fibrosis is the severity of steato-
sis.11 We found that the severity of liver damage was
greater in patients with BMI >50.

We found no relationship in the finding of severe
steatosis and the presence of dyslipidemia or dia-
betes. This suggests that the pathophysiology of
steatosis is not related only to the presence of co-
morbidities, and that obesity per se is an important

factor.
We believe that it is important to perform a liver

biopsy during bariatric surgery, to verify the pres-
ence and degree of liver damage, the behavior of
liver architecture after weight loss, and the rele-
vance of NASH in the evolution to cirrhosis.
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Figure 3. Association of steatosis and co-morbidities.
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