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Abstract
AIM: To study the significance and clinical implication 
of hepatic lipogranuloma in chronic liver diseases, in-
cluding fatty liver disease and hepatitis C. 

METHODS: A total of 376 sequential, archival liver 
biopsy specimens were reviewed. Lipogranuloma, ste-
atosis and steato-fibrosis were evaluated with combined 
hematoxylin and eosin and Masson’s trichrome staining.

RESULTS: Fifty-eight (15.4%) patients had lipogranu-
loma, including 46 patients with hepatitis C, 14 patients 
with fatty liver disease, and 5 patients with other 
diseases. Hepatic lipogranuloma was more frequently 
seen in patients with hepatitis C (21%) and fatty liver 
disease (18%), and its incidence was significantly higher 
than that in control group (P  < 0.0002 and P  < 0.007, 
respectively). In addition, 39 out of the 58 patients with 
lipogranuloma were associated with steatosis and/or 
steato-fibrosis. Of the 18 lipogranuloma patients with 

clinical information available for review, 15 (83%) had 
risk factors associated with fatty liver disease, such as 
alcohol use, obesity, hyperlipidemia, and diabetes mel-
litus. Although the incidence of these risk factors was 
greater in patients with lipogranuloma than in control 
group (60%), it did not reach statistical significance. 

CONCLUSION: Hepatic lipogranuloma is not limited to 
mineral oil use and commonly associated with hepatic 
steatosis, hepatitis C and fatty liver disease. With addi-
tional histological features of steato-fibrosis, lipogranu-
loma can also be used as a marker of prior hepatic ste-
atosis. 
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INTRODUCTION
Chronic hepatitis C and fatty liver disease are the most 
common chronic liver diseases in the Western world[1-4]. 
Hepatitis C affects approximately 2.7 million individuals 
in the United States and up to 20% of  them will eventu-
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ally progress to cirrhosis[1,2]. It is well known that hepa-
titis C, particularly genotype 3, is associated with hepatic 
steatosis. On the other hand, it is estimated that up to 
two thirds of  obese adults and nearly 50% of  obese chil-
dren can develop fatty liver disease[2]. A significant pro-
portion of  those patients can have concurrent hepatitis 
C and fatty liver disease. Hepatic steatosis can cause in-
sulin resistance, decreased response to antiviral therapy, 
accelerated fibrosis, and cirrhosis[2,5].

Clinically, no effective laboratory test can evaluate 
hepatic steatosis, and liver biopsy remains the gold stan-
dard. However, one of  the dilemmas in patients with 
suspected fatty liver disease is the occasional appearance 
of  “non-fatty” liver biopsy specimens, particularly when 
cirrhosis is well established[6]. This deceptive histology 
can lead to erroneous diagnosis of  so-called cryptogenic 
cirrhosis, most of  which are now recognized as a “burnt-
out” fatty liver disease[6,7]. Therefore, recognition of  fatty 
liver disease, particularly in the absence of  steatosis, is 
important for correct interpretation and management of  
patients with chronic liver disease. 

Lipogranuloma, comprised of  aggregates of  lipid-con-
taining histiocytes, is observed in liver biopsy specimens 
at an estimated frequency of  2.4%-5%[8,9]. Early investiga-
tions including lipid histochemistry analysis suggested that 
lipogranuloma is due to a reaction to absorbed saturated 
hydrocarbons, like mineral oil used widely in food, laxa-
tives or oily vehicle for medication[10-13]. However, it has 
been shown that lipogranuloma is associated with hepatic 
steatosis[6,9,14,15]. The ruptured fat from lipid-containing 
hepatocytes can be taken up by macrophages and form 
lipogranuloma[9]. Lipid and its oxidative products can also 
stimulate inflammatory response, release cytokines, acti-
vate stellate cells and cause fibrosis[16-18]. 

Here, we reviewed 376 sequential liver biopsy patients 
to investigate the potential association of  lipogranuloma 
with fatty liver disease and chronic hepatitis C. 

MATERIALS AND METHODS
All liver biopsy patients were retrieved from the archives 
in Department of  Pathology, Beth Israel Medical Cen-
ter of  the Albert Einstein College of  Medicine. Both 
routine hematoxylin and eosin (H/E) and Masson’s tri-
chrome stained slides were reviewed. All hepatitis B and 
C patients were confirmed clinically by serology or mo-
lecular/PCR tests for viral genome. Viral hepatic necro-
inflammation (activity) and fibrous scarring (stage) were 
evaluated according to the modified Ishak system[19]. 

Hepatic steatosis was evaluated based on the HE-
stained slides, semi-quantitated as mild (< 1/3), moderate 
(1/3 to 2/3) and severe (> 2/3)[20], and further evaluated 
for the presence of  steatohepatitis (hepatocyte balloon-
ing, inflammatory cells, and Mallory’s hyaline) and steato-
fibrosis (pericellular, perivenular, and/or portal fibrosis). 

Hepatitis C-associated steatosis is most often mild and 
presents in a non-zonal distribution. When steatosis is more 
than that seen in patients with no complication of  hepa-
titis C, and/or primary distribution in zone 3 with some 

features of  pericellular and/or perivenular fibrosis, then a 
separate diagnosis of  concurrent fatty liver disease is ren-
dered, recognizing that hepatitis C itself  may be a potential 
cause of  insulin resistance and metabolic syndrome[21-23]. 

In the absence of  significant steatosis (> 5%), iden-
tification of  pericellular or perivenular fibrosis on the 
trichrome-stained slides suggests a tentative diagnosis of  
resolving fatty liver disease.

Lipogranuloma, comprised of  loose aggregates of  lip-
id-containing macrophages, lymphocytes, and a few poor-
ly developed epithelioid cells, was evaluated on both H&E 
and trichrome-stained slides. Morphologically, lipogranu-
loma is different from the foam cell aggregates resulting 
from scavenge of  dying hepatocytes. The later usually 
contains PASD-positive foamy cytoplasm without lipid 
vacuoles. They were also further classified according to 
their location: portal/periportal, perivenular, parenchymal, 
or their combination. Of  the 58 patients with lipogranulo-
ma, 18 had clinical chart information available for review 
for the presence of  known risk factors associated with 
fatty liver disease such as history of  alcohol use, diabetes 
mellitus, hyperlipidemia, and obesity. The control group 
was consisted of  forty sequentially retrieved cases out of  
the total 376 patients that were absent of  lipogranuloma 
on liver biopsy, but had clinical chart information available 
for review of  risk factors for fatty liver disease. 

Fisher exact test was used for statistical analyses. A 
two-tailed P value less than 0.05 was considered statisti-
cally significant.

RESULTS
Clinical information
Liver biopsy specimens from 376 patients were studied. 
The average age of  patients was 48.8 years (range 19-85 
years) and the male to female ratio was 1.5:1. Diagno-
sis was established as chronic hepatitis C in 217 (58%) 
patients, fatty liver disease in 80 (21%) patients, chronic 
hepatitis B in 56 (15%) patients, autoimmune hepatitis 
(AIH) in 13 (3.5%) patients, primary biliary cirrhosis (PBC) 
in 11 (3%) patients, and other diseases in 47 (13%) patients 
including nonspecific changes in 14, malignancy in 10, no 
pathological alteration in 6, resolving hepatitis in 5, metho-
trexate-related changes in 3, hemosiderosis in 3, cholestasis 
in 2, necrotizing granuloma in 1, sarcoid granuloma in 1, 
hepatic adenoma in 1, and bile duct paucity with unknown 
cause in 1 (Table 1). Of  the 217 patients with chronic hep-
atitis C, 38 (17.5%) had histologically and clinically concur-
rent fatty liver disease. Of  the 40 patients in control group, 
60%, 12.5%, 12.5%, and 10% were diagnosed as hepatitis C, 
FLD, hepatitis B, and other diseases, respectively. 

Lipogranuloma in liver
Lipogranuloma was identified in 58(15.4%) out of  the 
376 liver biopsy specimens with HE and Masson’s tri-
chrome staining. The average age of  these patients was 
52.6 years (range 22-70 years) and the male to female ratio 
was 2.6:1. Of  the 58 patients with lipogranuloma, 46 were 
diagnosed as chronic hepatitis C (21% of  total hepatitis C 
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patients), 14 as fatty liver disease (18% of  total fatty liver 
disease patients, including 7 with concurrent hepatitis C), 
2 as hepatitis B (1 with concurrent fatty liver disease), 1 
as PBC, 1 as AIH with concurrent fatty liver disease, and 
3 as other diseases (1 with lipofuscinosis, 1 with non-
specific change, and 1 with no pathological alteration). 
The incidence of  lipogranuloma was significantly higher 
in patients with hepatitis C and fatty liver disease than in 
controls (P < 0.0002 and P < 0.007, respectively). How-
ever, the difference was statistically less significant in 
patients with fatty liver disease when those with concur-
rent hepatitis C were excluded (P =  0.024) (Table 1). 

Approximate one third of  the patients had only single 
lipogranuloma, while the remaining patients had multiple 
lesions. The distribution of  lipogranulomas varied from 
portal (zone 1) to central area (zone 3), including portal/
periportal in 24 patients, perivenular in 16 patients, both 
portal and perivenular in 16 patients, and both portal and 
parenchymal distribution in 2 patients. In the 14 lipo-
granuloma patients with the diagnosis of  fatty liver dis-
ease, the distribution of  lipogranuloma was similar (portal 
in 5, perivenular in 3, and combination in 6) (Figure 1), 
indicating that lipogranuloma distribution does not cor-
relate with any disease category.

Lipogranuloma in patients with fatty liver disease 
The typical patterns of  mild to moderate fibrosis associ-
ated with fatty liver disease were sclerosis of  central veins 
and/or delicate thin fibrous bands distributed in perivenu-
lar and acinus zone 3. Of  the 58 lipogranuloma patients, 
12 had perivenular/pericellular fibrosis only, 14 had ste-
atosis only, 14 had both steatosis and fibrosis, and 18 had 
neither steatosis nor fibrosis. Overall, 39 (67%) out of  
the 58 lipogranuloma patients were associated with either 
steatosis or steato-fibrosis. However, most lipogranuloma-
containing biopsy specimens showed either steatosis (13%, 
32 out of  237 patients) or mild steatosis (26%, 19 out of  

the 73 patients) and moderate to severe steatosis (12%, 8 
out of  the 66 patients).   

In order to further investigate the relationship be-
tween lipogranuloma and fatty liver disease, we reviewed 
the patients’ clinical information for history of  risk factors 
for fatty liver disease, including alcohol drinking, obesity, 
diabetes mellitus, or hyperlipidemia. Of  the 18 patients 
with chart information available for review, 15 (83%) had 
at least one of  the risk factors associated with fatty liver 
disease (Table 2). However, 24 (60%) of  the 40 patients 
in control group also had clinical risk factors for fatty liver 
disease, which did not reach the statistical significance. 

DISCUSSION
Earlier studies suggested that lipogranuloma is an inci-
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Table 1  Distribution and incidence of lipogranuloma in 376 
sequential liver biopsy specimens  n  (%)

Disease Patients1 Lipogranuloma patients P

HCV (all) 217 (58) 46 (21) 0.0002
HCV alone 160 (43)    36 (22.5) 0.0001
HCV + FLD          38 (10)   7 (18) 0.0200
HCV + other 19 (5)   3 (16) 0.1000

FLD (all)   80 (21) 14 (18) 0.0070
FLD alone    24 (6.4)   5 (21) 0.0240
FLD + HCV      38 (10)   7 (18) 0.0200
FLD + other 18 (5)   2 (11) 0.2600

Non-HCV/FLD 116 (31) 5 (4)
HBV    56 (15)    2 (3.6)
PBC 11 (3) 1 (9)
AIH    13 (3.5)    1 (7.7)
Other   47 (13) 3 (6)

1Some patients had more than one disease. P: Fisher's exact test, two-tailed 
value vs non-HCV/FLD. HCV: Hepatitis C virus; FLD: Fatty liver disease; 
HBV: Hepatitis B virus; PBC: Primary biliary cirrhosis; AIH: Autoimmune 
hepatitis.

Figure 1  Liver biopsy showing lipogranuloma with or without significant 
steatosis or steato-fibrosis. A and B: HE-stained slides showing lipogranu-
loma in the portal and perivenular area (original magnification × 400); C: Mas-
son’s trichrome-stained slides showing portal lipogranuloma associated with 
delicate fibrous bands and steatosis (original magnification × 200).

A

B

C
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dental finding with no particular clinical significance[10,13]. 
Histochemical analysis of  lipid extracts from non-fatty 
liver and food showed that lipogranuloma in non-fatty 
liver is likely caused by a reaction to the ingested, ab-
sorbed, and saturated hydrocarbons similar to mineral 
oil[10]. It has been reported that lipogranuloma can be 
found in 48% of  livers without obvious association with 
steatosis, suggesting that lipogranuloma is probably re-
lated to mineral oil with no clinical significance[10,13]. 

However, ultrastructural examination of  severe fatty 
liver biopsy specimens suggested that lipogranuloma is 
also probably formed from fat droplets[12]. A more recent 
study also indicated that lipogranuloma may be associated 
with fatty liver disease, particularly in alcoholic patients[15]. 
When lipid release overwhelms the ability of  lipid absorp-
tion, the excess fat can be taken up by macrophages and 
form lipogranuloma[9]. Recent studies suggested that lipid 
release from ruptured hepatocytes can cause lipid peroxida-
tion, mitochondrial dysfunction and inflammatory injury to 
hepatocytes and venules, releasing inflammatory cytokines, 
such as interleukin-6 and tumor necrosis factor, thus further 
activating stellate cells and ultimately causing fibrosis[16-18]. 

Over the last two decades, hepatitis C and fatty liver 
disease have become the most common chronic liver dis-
eases in the United States and our sample shows a similar 
demographic profile which consists of  58% of  hepatitis 
C patients and 21% of  fatty liver disease patients. The fre-
quency of  lipogranuloma (15.4%) in our study was signifi-
cantly higher than that of  previously reported (2.4%-5%). 
In our study, lipogranuloma was most often identified in 
biopsy specimens from patients with hepatitis C (21%) 
and/or fatty liver disease (18%), while the prevalence re-
mained similar to historical levels in hepatitis B and other 
diseases, suggesting that an increased incidence of  lipo-
granulomas is related to fat accumulation seen in patients 
with hepatitis C and fatty liver disease. Lipogranuloma in 

patients with pure fatty liver disease, exclusive of  concur-
rent hepatitis C, was statistically less significant (P = 0.024), 
suggesting that lipogranuloma is more closely related to 
chronic hepatitis C than to fatty liver disease. 

It is well known that hepatitis C, particularly genotype 
3, is associated with steatosis. Hepatic steatosis is found in 
50%-80% of  individuals with hepatitis C[2,5]. Meanwhile, 
5%-18% of  hepatitis C patients have concurrent fatty 
liver disease on biopsy[5]. Hepatitis C-associated steatosis, 
usually mild and located in a random distribution, is also 
recognized. However, hepatitis C-associated steatosis may 
directly cause insulin resistance and metabolic syndrome 
with patterns of  steatosis typical for overt fatty liver dis-
ease[19,21,23]. The fact that there are more lipogranulomas 
seen in patients with hepatitis C than in those with fatty 
liver disease suggests that there may be factors other than 
steatosis that are associated with lipogranuloma formation. 
One may consider that the unique combination in hepatitis 
C with increased hepatocyte turnover from chronic viral 
infection and concomitant hepatocyte steatosis, may lead 
to increased lipid release from injured or dead steatotic 
hepatocytes, thus promoting lipogranuloma formation. 
Other unknown factors that may also play a significant role 
in lipogranuloma formation remain to be elucidated.

The previously reported mineral oil-related lipogranu-
loma is mainly formed around the portal tract, presumably 
due to lipid taken up by macrophages immediately upon 
entry into the liver via the portal vein after absorption from 
the gastrointestinal tract[10,13]. In our study, lipogranuloma 
was more evenly distributed from portal to central area, and 
40 out of  the 58 lipogranuloma patients were accompanied 
with steatosis, steato-fibrosis, or both, suggesting that lipo-
granuloma seen in the current study is more likely associated 
with steatosis from hepatitis C or fatty liver disease rather 
than with mineral oil ingestion or laxative use. More im-
portantly, most of  these lipogranulomas are also associated 
with other histological features of  fatty liver disease. Review 
of  the patients’ chart information, when possible, also indi-
cated that 15  (83%) of  the 18 patients with lipogranuloma 
had at least one of  the risk factors for fatty liver disease, 
including alcohol drinking, obesity, diabetes mellitus, or hy-
perlipidemia, which was higher than that in controls (60%), 
although no statistical insignificance was reached. 

Our data, therefore, suggest that lipogranuloma is po-
tentially associated with hepatic steatosis. We hypothesize 
that lipogranuloma is resulted from hepatocellular lipid 
accumulation (either from direct hepatitis C viral infection 
or through insulin resistance and metabolic syndrome aris-
ing from that virus, or from alcohol use, obesity, diabetes 
mellitus, and/or dyslipidemia syndrome), necroinflamma-
tory activity due to virus or steatohepatitis, release of  lipid 
from injured hepatocytes, uptake of  released lipid by mac-
rophages, and finally formation of  lipogranulomas. The 
presence of  such lesions in the absence of  current steato-
sis (some of  which also show persistent steato-fibrosis) 
suggests that lipogranulomas, particularly those away from 
the portal tract, may be indicative of  prior hepatic steato-
sis and most probably of  resolved or resolving fatty liver 
disease (in the absence of  hepatitis C). 
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Table 2  Clinical risk factors for fatty liver disease in 15 pa-
tients with lipogranuloma

Patient Diagnosis Alcohol 
hx

Diabetes
mellitus

Hyper-
lipidemia

Obesity

1 Cirrhosis, 4/4 Y N N N
2 HCV, 3/4 N N Y N
3 HBV, 1/4 N N Y N
4 HCV, 2/4 Y N N N
5 HCV, 2/4 Y N Y Y
6 HCV, 1/4 ? N ? Y
7 HCV, 2/4 Y N N N
8 HCV, 2/4 Y N N N
9 HCV, 1/4, iron 2/4 Y ? ? N
10 HCV, FLD, 1/4 Y N N N
11 HCV, 1/4 Y N N Y
12 Resolving FLD N N N Y
13 AIH N N N Y
14 FLD N N Y Y
15 HCV, 1/4 N N Y Y
Total 15 8 0 5 7

HCV: Hepatitis C virus; FLD: Fatty liver disease; HBV: Hepatitis B virus; 
AIH: Autoimmune hepatitis.
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It is well recognized that many of  those liver diseases 
previously labeled as cryptogenic cirrhosis are actually a 
burnt-out fatty liver disease[1]. Therefore, persistence of  
lipogranuloma in otherwise non-fatty liver disease, particu-
larly in the absence of  steatosis, is important for unmask-
ing the nature of  past, more active liver disease and facili-
tating correct interpretation and management of  patients. 

In conclusion, while mineral oil may play a role in some 
lipogranulomas as reported, most of  the lipogranulomas 
in current liver disease patients are related to hepatic ste-
atosis. Lipogranuloma can be used as a surrogate for prior, 
more active hepatic steatosis possibly related to hepatitis C. 
The otherwise normal liver biopsy specimen containing li-
pogranuloma (with or without mild, subtle steato-fibrosis) 
perhaps should not be considered “normal”, but rather 
as an indicator of  past, now resolving fatty liver disease, a 
diagnostic finding that is not without possible clinical rel-
evance. Whether the presence of  lipogranuloma also has 
prognostic importance in patients with chronic hepatitis C 
remains to be explored in follow-up analysis.

COMMENTS
Background
Fatty liver disease and hepatitis C have been the most common chronic liver 
diseases in the United States and both are associated with steatosis in the liver. 
Hepatic lipogranuloma has been previously regarded as mineral oil-related, 
incidental findings and its role in hepatic steatosis is rarely discussed. It will be 
interesting and potentially clinically significant to elucidate lipogranuloma, which 
may also be more significantly related to hepatic steatosis rather than to min-
eral oil laxative use. 
Research frontiers
Fatty liver disease has become endemic in the United States. Clinically, patients 
with suspend fatty liver disease may have "non-fatty" appearance on liver biopsy 
and the disease of these patients may progress without proper treatment. Some 
of these patients may eventually develop so called "cryptogenic cirrhosis". There-
fore, it will be very interesting and clinically important to study the relationship 
between hepatic lipogranuloma, fatty liver disease and hepatitis C. 
Innovations and breakthroughs
This study reviewed the sequential liver biopsies and the association of li-
pogranuloma with chronic liver diseases, demonstrating that lipogranuloma 
is more commonly seen in patients with hepatitis C and fatty liver disease. 
Lipogranuloma associated with other features, such as steato-fibrosis, can be 
used as a potential marker of prior fatty liver disease.
Applications 
By showing the potential association of lipogranulomas with hepatitis C and 
fatty liver disease, the authors can identify under recognized fatty liver disease. 
Terminology
Lipogranuloma is due to histiocytic reaction to lipid aggregate. Steato-fibrosis is 
typically seen in around the hepatocytes and central venules more commonly 
seen in fatty liver disease. 
Peer review
This manuscript presents some interesting data based on an observation in 
a large series of liver biopsies. The authors tried to link the morphologic phe-
notype to hepatic steatosis and hepatitis C, which may contribute to a better 
understanding of lipogranuloma formation.
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