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Background: Histology is the unique method for diagnosis of silent liver diseases; so, we 

aimed to determine the prevalence of fatty liver and other silent liver diseases among those who 
passed away for causes other than liver diseases in Tehran. 

Methods: Over a two-year period (2002 – 2004) we enrolled autopsies performed at the 
Forensic Medicine Center in Tehran. Demographic information, history of known acute and chronic 
liver diseases, and causes of death were determined. Samples from the right and left lobe and one 
sample from deeper areas of the liver as well as specimens from any grossly visible lesions were 
obtained in each case. Tissue sections stained by hematoxylin and eosin were evaluated. Reticulin 
and Masson’s trichrome stains were also performed for evaluation of liver architecture and degree 
of fibrosis when necessary. 

Results: Satisfactory tissue samples for histologic evaluation were available in 896 cases (777 
males) with a mean age of 43.8 years. Normal histology was found in 467 cases (52.1%). Important 
findings included: steatosis in 283 (31.6%), steatohepatitis in 19 (2.1%), chronic hepatitis in 23 
(2.6%), and cirrhosis in 7 (0.8%) cases. Causes of death were: trauma (35%), acute myocardial 
infarction (30%), opiate overdose (13%), cerebrovascular accidents (4%), infectious diseases (3%), 
and others (15%). 

Conclusion: Silent diseases of the liver are not uncommon. Steatosis is the most common 
finding but inflammatory disorders comprise a significant minority. 
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Introduction 

 
ost of the chronic liver diseases, even 
in advanced stages, may cause no 
prominent clinical signs or 

symptoms. They either go undiagnosed or are 
found incidentally during general health check-ups, 
investigations for other diseases, surgery, or 
autopsy. The underlying causes of chronic liver 
diseases vary in different geographic areas and are 
based on various factors such as socioeconomic 
status, life style, diet, local or regional infections, 
and other endemic diseases.  

In the study of 4908 autopsy cases from Russia, 
the most frequent hepatic lesions were steatosis 
and inflammatory disorders.1 Berry in 1500 
autopsies performed in the coronal system in 
South-East London reported cirrhosis, adenoma, 
metastatic carcinoma, and hammartoma as the 
most common findings. Space occupying lesions 
were found in about 5% of livers in that study.2 
Another study based on analysis of 1839 
necropsies in Singapore revealed that unanticipated 
liver lesions are common. The most important ones 
were cholelithiasis, cirrhosis, and primary 
carcinoma of the liver.3  

Nonalcoholic fatty liver disease (NAFLD) 
includes a spectrum of liver diseases, ranging from 
simple steatosis to steatohepatitis, advanced 
fibrosis, and cirrhosis. Nonalcoholic steatohepatitis 
(NASH) represents a stage in the spectrum of 
NAFLD, characterized by presence of 
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inflammation leading to gradual fibrosis in some of 
the affected patients. This disease is presently the 
most common chronic liver problem in western 
societies.4, 5 The clinical importance of NAFLD is 
related to its prevalence and natural history. 
According to a recent study, the prevalence of 
NAFLD and NASH in western general population 
is approximately 20% and 3%, respectively.5  

There is no published data on the frequency of 
silent liver diseases, especially NAFLD and 
NASH, in Iran. This study aimed to determine the 
prevalence of these diseases in a series of forensic 
autopsies in Tehran.  

 
Materials and Methods 

 
During a period of two years (May 2002 - May 

2004) random autopsies performed at the Forensic 
Medicine Center in Tehran were studied. 
Demographic information, causes of death, history 
of alcohol use, and previous hepatic and 
nonhepatic chronic diseases such as diabetes 
mellitus were asked from the first degree relatives 
of the cases. Gross appearance of the liver was also 
recorded. Sampling was done by two physicians.  

Cases with a history of any liver disease and 
those with autolyzed liver samples were excluded. 
Wedge necropsies (2 × 2 × 2 cm) from the right 
and left lobes and one biopsy of the same size from 
deeper areas of the liver parenchyma were 
obtained in each case. Any grossly abnormal area 
were also sampled.  

All the liver specimens were fixed in 10% 
neutral buffered formalin. The specimens were 
processed, sectioned, and stained with hematoxylin 
and eosin after standard procedures. Other sections 
were stained with reticulin and Masson’s trichrome 
methods for evaluation of liver architecture and 
fibrosis, when necessary.  

Degree of steatosis was graded as:  
I. When micro and macrovesicular steatosis 

affected 5 – 25% of the liver parenchyma;  
II. When 26 – 50% of the parenchyma was 

affected;  
III. When 51 – 75% was affected; and  
IV. When more than 75% of the parenchyma was 

involved.  
The three pathologists involved in this study 

agreed on terms, definitions, and the histologic 
criteria of the pathologic lesions. A second 
pathologist in the group checked all positive 
findings again. In addition, one out of each 10 
samples was randomly selected and rechecked by 

another pathologist. In case of any diagnostic 
discrepancy, the result was reported according to 
the consensus of a joint slide review session. 
Histologic findings were recorded in a standard 
form. 

  
Statistical methods 

Categorical variables were presented as 
percentages, and continuous variables were 
presented as mean ± standard deviation. Chi-
square test was used for categorical and t test for 
continuous variables. Age, sex, history of diabetes, 
alcohol use, and cause of death were introduced in 
the stepwise backwards binary logistic regression 
models to assess their role in steatosis. We used 
SPSS software, version 11.5.0 for all statistical 
tests. 

 
Results 

 
During the study period, 945 cases were 

assessed. Forty-nine cases were excluded because 
of moderate to severe autolysis in liver tissue or 
history of known chronic liver disease and 896 
cases were enrolled in the study including 777 
males and 119 females with a mean age of  
43.8   ± 19.7 years. 

Causes of death were: trauma (35%), ischemic 
heart disease (30%), opiate overdose (13%), 
cerebrovascular accidents (4%), infectious diseases 
and sepsis (3%), and others (15%). Completely 
normal liver histology was found in 467 cases 
(52.1%). Major pathologic findings are shown in 
Table 1. History of diabetes mellitus was found in 
10 cases with steatosis and one case with 
steatohepatitis. Pathologic findings were not 
significantly different between patients with and 
without history of diabetes. Thirteen cases with 
history of diabetes did not show any evidence of 
steatosis or steatohepatitis on biopsy. Table 2 
shows grading of steatosis with or without 
steatohepatitis in our patients.  

Table 1. Frequency of important lesions 
observed by histologic evaluation of liver in 
autopsy series from Tehran. 
Pathologic findings Number (%) 
Steatosis 283 (31.6) 
Chronic hepatitis 23 (2.6) 
Steatohepatitis 19 (2.1) 
Cirrhosis 7 (0.8) 
Granulomatous hepatitis 2 (0.2) 
Focal nodular hyperplasia  2 (0.2) 
Hemangioma                           1 (0.1) 
Hepatocellular carcinoma  1 (0.1) 
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Age was the only significant factor related to 
steatosis in the logistic regression analysis  
(OR: 1.02, 95% CI: 1.01 – 1.03; P < 0.001). Other 
variables including sex, history of diabetes, and 
causes of death did not show significant 
correlation. 

 

Discussion  
 

This study showed that steatosis is the most 
common silent liver disease but inflammatory 
disorders including NASH comprise a significant 
minority.  

The true incidence and prevalence of NAFLD 
and NASH are not well known in different 
populations. This is partly because liver histology 
is required as the gold standard for precise 
diagnosis of this condition and the relatively 
invasive procedure of liver biopsy is still not 
considered essential for management of NAFLD 
by many physicians.  

Most of the reports about the prevalence rates 
of this disease are based on ultrasonographic 
studies and/or the presence of elevated serum 
levels of aminotransferases in the absence of any 
other known liver disease or significant alcohol 
consumption.5  

The prevalence of NAFLD in patients 
undergoing liver biopsy for any reason ranges 
between 15% and 39%.6 – 8 This wide range is 
naturally related to the differences in the 
populations studied. In these studies, the 
prevalence of NASH ranges between 1.4% and 
4.8%.  

In clinical practice, diagnostic liver biopsy is 
only performed for highly selected patients. 
Therefore, the reported rates which are based on 
liver biopsies cannot reflect the true prevalence of 
NAFLD in the general population. Autopsies, 
performed for those who have passed away for 
reasons other than liver diseases, are certainly 
better sources for determination of a more reliable 
prevalence for NAFLD and NASH. 

The particular characteristics of forensic 
autopsies are the relatively young age of subjects 
and usually better general health condition before 

death. Among our cases male gender was 
predominant, most of the subjects had no history of 
chronic diseases, and in more than 70% of the 
cases the cause of death was acute events like car 
accident, trauma, and cardiovascular problems. 
Thus, this sample may not be representative of the 
general population of Tehran. 

The results of the present investigation are 
similar to those reported from a random pathology-
based study looking at individuals who died from 
car accidents. In that study, NAFLD and NASH 
had a rate of 24% and 2.4%, respectively.9 Our 
study showed that 34.9 % of the cases undergoing 
autopsy for forensic reasons in Tehran had 
evidence of NAFLD. More than 82.9% of these 
cases had grade I or II fatty change in the 
hepatocytes and only 2.1% had NASH. Although 
the prevalence of NAFLD was slightly more in 
females (30.9% males, 37.0% females) and NASH 
was more prevalent in males (2.3% males, 0.9% 
females), these differences were not significant. 
The prevalence of NAFLD in this predominantly 
male population was even higher than the rates 
reported from the western countries.9 Malnutrition 
is very rare in the adult population of Tehran and 
definitively can not be considered as the cause of 
NAFLD. The reason for such a high rate of 
NAFLD in our study is probably due to the life 
style and the changes in the dietary habits.  

Alcohol use was not reported in any of our 
patients. In contrast to western countries, alcohol 
trading is forbidden in Iran, though it is available 
in black market. Thus, the alcohol use is rare but 
not nil. In the past 30 years, this habit have shown 
dramatic changes getting more and more similar to 
industrialized countries.  

We were not able to measure the body mass 
index (BMI) in our cases, are recent studies more 
than 65% of people living in Tehran are 
overweight and 15% can be considered obese.10 
One of the most controversial issues related to 
NAFLD and NASH is how often these conditions 
lead to liver cirrhosis. Although there is substantial 
evidence that NASH may lead to cirrhosis in about 
20% of cases and is the most common etiology for 
cryptogenic cirrhosis,11 well-designed prospective 
long-term studies for determination of the patients' 
outcome with NAFLD are lacking.4,  5  

A few studies describe a number of patients 
with NASH and serial liver biopsies for 
determination of histologic progression. Some 
cases developed significant fibrosis, cirrhosis, and 
hepatocellular carcinoma on follow-up.12, 13 We 

Table 2. Grading of steatosis in cases with 
nonalcoholic fatty liver disease in an autopsy 
series from Tehran. 
Grading Number (%) 
I 196 (64.8) 
II 52   (17.7) 
III 40  (12.9) 
IV 14  (4.5) 
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found NASH in 2.1% and cirrhosis in 0.8% of our 
subjects; given the fact that viral hepatitis is the 
most common cause of cirrhosis in Iran,14 this may 
emphasize that only a minority of patients with 
NAFLD may progress to NASH and cirrhosis. 

Chronic hepatitis B (2% of the general 
population are HBsAg carriers) is presently the 
most common cause of cirrhosis and liver related 
mortality in Iran. Hepatitis B is reported to be the 
etiology of at least 60% of cirrhoses in this 
country.14, 15 Serologic studies for viral markers 
were not performed in the present study, but it is 
most likely that HBV (and probably HCV as the 
second possibility) has been responsible for the 23 
(2.5%) cases of chronic hepatitis and the majority 
of seven cirrhotics (0.8%) observed. Therefore, 
NASH can be considered to be as common as 
HBV carrier state in Iran.15 In one study, about 
25% of cirrhotics were cryptogenic.15 Many of 
these cases can be attributed to NASH. Shakoori 
reviewed the report of histology of 4025 liver 
specimens during a 5-year period. He found a 6.8% 
prevalence rate for chronic hepatitis.16 He did not 
separate steatohepatitis from chronic hepatitis and 
this may be the reason for the difference between 
the prevalence rates in these two studies. 

Silent cirrhosis in our study is less than 1%. 
Bethke and Schubert showed that in a fifty-year 
autopsy series on 22000 cases, 0.4 – 7.2% of cases 
had cirrhosis.17 Our result is lower than similar 
studies and may indicate a lower prevalence of 
silent cirrhosis in Iran. In addition, the most 
common cause of liver cirrhosis in this country is 
post-necrotic (HBV-related) instead of alcoholic in 
western countries,14 and this difference in etiology 
of cirrhosis may explain the different natural 
course of being silent or not.  

In a study from Italy, the prevalence of 
hepatocellular carcinoma in cirrhotic patients was 
17.6% vs. 0.4% in noncirrhotics.18 The etiology of 
hepatocellular carcinoma is different in different 
geographic areas. Even among Asian countries, the 
proportion of viral etiology is different. Hepatitis C 
virus plays a major role in Japan, whereas hepatitis 
B predominates in other Asian countries.19, 20 In 
our study, the prevalence of silent hepatocellular 
carcinoma was low; one patient (0.1%) without a 
background of cirrhosis. 

Granulomas are frequently encountered in liver 
biopsies and their existence will capture the 
attention of clinicians and pathologists.21, 22 They 
have been detected in 2 – 10% of liver biopsies in 
large series.23 Granulomas are found in virtually all 

patients with disseminated tuberculosis.24 In one of 
our two cases with granulomatous hepatitis (which 
were compatible with tuberculosis), there were 
symptoms and signs of tuberculosis and other clues 
in autopsy were in favor of disseminated 
tuberculosis. In the other case there were no 
complaints by history taken from the family of the 
patient and the cause of death was myocardial 
infarction. 

In our study, two cases had nodular 
regenerative hyperplasia (0.2%). Both were males 
without previous disease and their cause of death 
was trauma. In a study from Japan performed on 
577 cases, 2.1% had nodular regenerative 
hyperplasia and their causes were organic cardiac 
disease, pulmonary diseases with right-sided heart 
failure, and systemic amyloidosis.25 In this study, 
all patients were adults and there was no 
significant sex predominance. Wanless proposed 
that uneven distribution of portal as well as arterial 
blood flow related to portal venopathy and/or 
arterial disease within the liver may be important 
for the occurrence of this disease.26, 27 

In summary, asymptomatic fatty liver might be 
the most common silent liver disease among the 
general population in Tehran. Since NAFLD and 
NASH are common and may lead to serious 
clinical consequences, they should seriously be 
considered as an important threat to the health of 
the general population. Further studies to assess the 
etiology and natural history of these lesions are 
certainly warranted. 
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