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ABSTRACT
Multifocal Nodular Steatosis (MNS) is a rare pattern of hepatic 
steatosis that is often mistaken for malignant disease.  MR imaging 
can allow differentiation from malignancy in most cases.  However, 
it is not always possible to exclude alternate diagnoses with 
absolute certainty based solely on imaging. This case highlights the 
limitations of imaging in the diagnosis of MNS and the importance 
of laparoscopic biopsy.  Laparoscopic biopsy is a safe procedure 
that can quickly provide key information for the formulation of an 
accurate diagnosis and appropriate management.
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CASE REPORT             

A 59 year old lady was investigated for non-specific upper abdominal 
pain.  She had no personal or family history of liver disease, dyslipid-
emia, diabetes and obesity.
    She had a history of cholecystectomy for gallstones and Irritable 
Bowel Syndrome, for which she took mebeverine. She also had a 
history Rheumatoid Arthritis that had been treated with paracetamol, 
naproxen and methotrexate for the previous 10 months. Liver function 
tests were normal. An ultrasound scan of her liver revealed multiple 

hyperechoic lesions, the largest of which was approximately 2.3×5.1 
cm. Contrast enhanced CT showed multiple small hypodense lesions 
in both lobes of the liver and tumour markers (CEA, CA19.9 and AFP) 
were not raised. An contrast enhanced MRI scan was performed: as 
with other imaging modalities, multiple focal rounded lesions were 
seen within  the liver (Figure1). The lesions appeared to be Multifocal 
Nodular Steatosis (MNS), however, since hypervascularity would be 
unusual in pure focal fatty infiltration an alternate diagnosis, such as 
adenomata, could not definitively be excluded. Laparoscopic biopsies 
were taken to confirm the diagnosis and exclude malignancy.  Biopsies 
revealed mixed macro and micro steatosis, with no evidence of malig-
nancy.  The diagnosis of Multifocal Nodular Steatosis was made.
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figure 1 MRI showed fat content of the lesions, with loss of signal on 
out-of-phase imaging. The majority of lesions showed isointensity or 
slight hyperintensity to background liver on in-phase imaging. Post-
gadolinium, some of the lesions showed hypervascularity. By the second 
post-Gadolinium image, the lesions were seen as low signal compared 
to background with wash-out in some of the hypervascular foci to below 
background level.
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DISCUSSION
Hepatic steatosis is a common finding in the general population. It 
can be diffuse or focal, for example around the gallbladder, falciform 
ligament, the subcapsular region or around the porta hepatis. It 
is seldom multifocal[1,2,3]. MNS describes a rare pattern of fatty 
infiltration of the liver, in which there are multiple well-defined 
circumscribed lesions. MNS is a radiological diagnosis, based on 
the appearance of the liver at imaging. It mimics malignant disease, 
and is often confused for hepatocellular carcinoma (HCC) and 
metastases[4,5,6,]. A focal fat deposit resembling malignancy was first 
described by Simon in 1934 in the American Journal of Pathology[7].   
However, since the invention and introduction of ultrasound and 
CT scanning to hospital practice in the 1960s and 70s, there have 
been many more described cases. The earliest case description of 
multifocal fatty infiltration was in 1980[8]. Since then there have been 
well over one hundred reports. MNS has previously been described 
on a background of chronic liver disease, in association with other 
malignancies and in association with Metabolic Syndrome[9,10]. Less 
commonly, it has been described in conjunction with drugs known to 
cause hepatic steatosis, porphyrias and a vaccine[9]

    There is no outlined treatment for MNS. Many cases describe 
spontaneous resolution with time[11,12,13]. One case describes resolution 
with Rosiglitazone[14]. It may be that some patients benefit from 
similar interventions to treating diffuse hepatic steatosis - ie lifestyle 
modification, weight loss and control of blood glucose levels[15].  
However, at this stage there is a lack of evidence for any specific 
treatment of MNS.  There is also currently no description of the natural 
history of MNS[14]. The prognosis for hepatic steatosis is good, when 
there is gradual weight loss and alcohol abstinence[16].   Prognosis has not 
been described specifically for MNS, though there is no reason to believe 
from the literature to date that it is different from diffuse steatosis.
    This case illustrates the typical appearance of MNS on imaging.  
Ultrasound scanning typically shows multiple circumscribed or oval 
lesions that are hyperechoic. CT reveals these same images to have 
low attenuation.  This can be indistinguishable from malignancy[3,4,17]. 
Correct diagnosis can be made by accurate detection of microscopic 
fat in the lesions, associated with a lack of associated enhancing soft 
tissue[18]. This is usually possible with MR imaging[2,4,5,18].  Identification 
of MNS at MR imaging is based on a combination of weightings, 
for example fat-suppressed axial T2-W1 weighting fast-spin-echo 
and gadolium enhancement; or in-phase and opposed-phase GRE 
imaging[4,18]. These reliably allow differentiation from metastases[4,5,14]. 
Recently contrast-enhanced ultrasound has been shown to improve 
differentiation between benign and malignant focal liver lesions[19], 
although in this case it was not performed because not available at the 
moment. These imaging characteristics are taken in conjunction with 
low tumour marker levels, for example alphafeto protein (AFP).
    However, a small HCC may show the same characteristics as 
MNS on imaging, and may also exhibit low levels of AFP, making 
differentiation difficult[3,4,18].  Diffuse fatty changes are seen in around 
one third of small HCCs[4,18].  Infiltrative HCCs may exert little mass 
effect, show little evidence of necrosis and have the same degree of 
enhancement as normal liver parenchyma[2]. The rare Langerhans-cell 
histiocystosis even appears identical to MNS on all forms of imaging[18]. 
Though correct diagnosis can usually be made from MR imaging, 
imaging can lack specificity and false negative rates are common[20].  
    Indeed in over half of cases reported in literature, biopsy was used 
to confirm diagnosis (table 1), and in at least one described case a 
lesion thought to be fatty infiltration later on at repeat imaging was 
diagnosed as malignancy[21]. Cases of MNS not confirmed by biopsy 
were confirmed by serial scanning, over several months. One case 
reports that it was 9 months before fatty liver changes seen at imaging 

resolved[22].
    Biopsy has been shown to provide additional information that 
contributes to final diagnosis[23,24]. In spite of advances in serological 
testing, liver biopsy has been shown to affect clinical management, 
even where a clinical diagnosis was established[25]. 
    Complication rate from biopsy is extremely low. When compared 
to percutaneous biopsy, laparoscopic biopsy allows sampling under 
direct visualization, reducing the risk of hitting a major vessel and 
cause bleeding[25,20]. In addition, direct visualisation of the liver can 
add valuable information to liver biopsy[26,27,28]. 

CONCLUSION
Though it is possible to have a high index of suspicion of MNS from 
imaging, it is not always possible to accurately diagnose this by 
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Table 1 cases of MNS reported in literature and diagnostic pathway. 
Reference

Hashimoto H et al[13]

Fujikawa K et al[29]

Bashir et al[30]

Rampal P et al[12]

Chong VF et al[31] 

Spelle L et al[32]

Yoshikawa J et al[33] 

Kawashima A et al[34]

Kawamori Y et al[35]

Scott WW Jr et al[21]

Scriven F et al[36]

Capelle J et al[37]

Shim D et al[9]

Berkelhammer C et al[14]

Brawer MK et al[38]

Ingraham B et al[18]

Tom Y et al[39]

Yates S et al[40]

Tenca M et al[41]

Kemper J et al[5]

Marmorale et al[42]

Wang C et al[43]

Paulson B et al[44]

Lwakatare Y et al[45]

Clain S et al[46]

Chevallier B et al[22]

N of cases

6
1
1
6
5
13
5
1
1
5
4
1
1
1
10
1
2
1
1
2
1
1
1
1
2
1

N of cases with 
tissue diagnosis
1
1
1
6
n/a
1
5
0
1
1
n/a
1
1
1
10
0
0
1
1
2
1
1
1
1
2
1

How remaining cases 
were diagnosed
Serial scanning
n/a
n/a
n/a
n/a
MRI scanning.
n/a
Serial scanning
n/a
Serial scanning
n/a
n/a
n/a
n/a
n/a
Serial scanning.
on imaging.
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

imaging alone. Mistakes can be made and deliverance of the correct 
treatment is delayed.   There are almost no accounts of patients who 
were initially mistakenly and diagnosed with MNS based on imaging, 
who were later found to be suffering from malignancy. It would 
be interesting to have this data to view the potential risk of making 
diagnosis of MNS by imaging alone. In conditions such as HCC, it 
is important to diagnose and treat early. There is the danger that an 
important window of opportunity for early intervention is missed if 
biopsy is not undertaken, and progression of disease is picked up on 
serial scanning after several months. Laparoscopic biopsy is safe, 
adds valuable information and is of key importance in the accurate 
diagnosis and treatment of patients with MNS.  Laparoscopic biopsy 
should be performed in all patients in whom MNS is suspected.
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