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Abstract
We present 2 cases of hepatocyte nuclear factor 
1α (HNF1α)-mutated adenomatosis, discovered for 
reasons unrelated to this disease, and identified 
using immunohistochemical methods. These new 
tools may further our understanding of the link 
between adenomas/adenomatosis subtypes and 
their complications, and their association with other 
abnormalities.
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INTRODUCTION
Hepatocellular adenomas (HCAs) are found as unique or 
multiple entities. The term adenomatosis is used[1], if  the 
number of  HCAs is greater than ten; specific etiological 
factors, including glycogenosis or patients taking male 
hormones, were initially excluded from the definition[1], 
as well as women that previously were but are no longer 
taking oral contraceptives[2]. Adenomatosis is suspected 
if  mult iple nodules are observed on ultrasound 
performed in various circumstances: pain, discomfort, 
mass, shock related to bleeding, hepatocellular carcinoma 
(HCC), or by chance[3].

HCAs belong to various categories, as shown by 
molecular testing of  hepatocyte nuclear factor 1α 
(HNF1α)[4-6], and β-catenin[5,6], and by the expression 
of  members of  the acute phase inflammatory response 
[serum amyloid A (SAA), and C-reactive protein 
(CRP)] at both the mRNA and protein levels[7]. We 
used genotype/phenotype classification to identify four 
groups of  HCA: HNF1α-mutated, β-catenin-mutated, 
inflammatory HCA and HCA without known mutation. 
Some inflammatory adenomas are also β-catenin-
mutated. This classification also applies to adenomatosis. 
However, the number of  cases of  adenomatosis studied 
in the series used for classification is less than the 
number of  cases of  single or multiple HCA.

We report two cases in which the diagnosis of  
adenomatosis was unexpected, based on radiological 
and clinical grounds, and for whom molecular and 
immunohistochemistry testing revealed HNF1α-
mutations.

CASE REPORT
Case one
A 54-year-old woman was admitted to our surgical 
department in September, 2004, due to the discovery of  
hyperechoic infracentimetric nodules, within the context 
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of  malignancy. Her past history was remarkable: she had 
a haemangioma of  the bulbar area for over 20 years, a 
cerebellar meningioma discovered later and surgically 
removed in June, 1999, and a choroidal melanoma 
treated with proton therapy in February, 2004. At the 
time of  those diagnoses, liver nodules were not visible 
on ultrasound. She had 2 children and took the pill for 
a very short period of  time (less than 1 year prior to 
consulting our clinic). She weighed 70 kg and was 163 cm 
high. Physical examination revealed a cerebellar 
syndrome. Several punctiform angiomas were present 
on the thorax and limbs. Liver function tests were 
normal, with the exception of  39 IU/L GGT (normal <  
34 IU/L). Her blood glucose was 7.1 mmol/L (normal 
< 6.1 mmol/L). She had a family history of  non-insulin-
dependant diabetes (father and mother of  the father). 
Magnetic resonance imaging confirmed the presence of  
several infra-centimetric liver nodules, but the results 

were inconclusive in relation to their nature. A liver 
biopsy was proposed under laparoscopic guidance 
to confirm the suspected diagnosis of  melanoma 
metastasis. Multiple tan nodules were observed on the 
surface of  the liver by the surgeon. A surgical biopsy 
(1.5 cm × 0.8 cm) containing two yellowish nodules  
(0.8 mm), and a histological examination of  the tissue 
ruled out melanoma metastasis.

Both small liver nodules were non-encapsulated and 
showed a benign steatotic hepatocytic proliferation, 
intermingled with thin-walled isolated arteries and veins 
(Figure 1A and B). Cytokeratin (CK) 19 was negative 
and very few progenitor-like cells were visible on CK7 
immunostaining (not shown). Therefore, the most 
probable diagnosis of  these small nodules was HCA. 
Also, a complete absence of  liver fatty acid-binding 
protein (LFABP), in contrast to normal expression 
detected in hepatocytes of  the surrounding liver, favoured 
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Figure 1  Case 1- HE staining for steatotic adenoma showing non-encapsulated nodule (A, B) and non-tumoral liver (NT) (A), LFABP immunostaining for steatotic or 
non steatotic tumoral hepatocytes showing no expression of LFABP (C); Case 2- a small yellowish nodule (arrow) adjacent to a typical focal nodular hyperplasia (FNH) 
(D), HE staining for the small nodule showing a steatotic adenoma adjacent to the FNH (E) and another small steatotic microadenoma (arrows) in the non-tumoral 
liver (F).
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a diagnosis of  HNF1α-mutated HCA (Figure 1C). 
The non-tumoral liver was limited to a thin band of  
tissue containing mildly enlarged fibrotic portal tracts.

Case two
A 34-year-old woman visited our surgical clinic in 
February, 2004, for consultation. Two liver nodules 
were discovered by chance (one in segment Ⅲ: 40 mm 
× 35 mm and one in segment Ⅵ: 20 mm × 20 mm) 
and there were at least two additional infracentimetric 
nodules. The two larger nodules were described as 
characteristic focal nodular hyperplasia (FNH), but no 
final diagnosis of  the smaller nodules was made. The 
patient had been taking oral contraceptives for 12 years. 
However, she was no longer taking them in the last 
2 years prior to consultation at our clinic. Her family 
history was complex (two maternal uncles had a cerebral 
vascular accident at a young age, with at least one of  
their children having an aneurysm resulting in a death, 
another uncle died after cardiac surgery, her mother and 
two maternal ants also had breast cancer). Blood tests, 
including liver function tests, were normal. An operation 
was ruled out, and instead the patient was monitored. 
She came back 6 mo later complaining of  epigastric 
pain. The size of  the largest nodule increased (60 mm 
× 40 mm). Segmentectomy Ⅲ and Ⅵ were performed 
under coelioscope. The surgeon observed multiple 
tan nodules on the surface of  the liver. The two large 
nodules were macro and microscopically typical FNH. 
Three other small nodules were also clearly visible on 
the resected specimen, one of  which was adjacent to the 
FNH (Figure 1D). 

Routine examination of  the nodules (cases 1 and 2) 
consisted of  HE, Masson’s trichrome, and reticulin 
stains, as well as CK7, CK19, and a smooth muscle actin 
(SMA), LFABP, serum amyloid A, glutamine synthase 
(GS) and β-catenin immunostains[7]. 

All the three small nodules were steatotic, with mild 
ductular reaction and inflammation, as well as a few 
entrapped portal tracts at the periphery. It was, thus, not 
possible to distinguish clearly between small, incomplete, 
so-called FNH-like or pre-FNH[8,9] and adenomas  
(Figure 1E). In case 1, the complete absence of  LFABP 
in the nodule favoured a diagnosis of  HNF1α-mutated 
HCA, whereas the LFABP immunostaining was normal 
both in non-tumoral l ivers and in adjacent FNH  
(Figure 1F).

SAA, GS and β-catenin immunostaining were 
negative in both cases (data not shown).

DISCUSSION
The above two cases lead to several comments.

Such cases of  adenomatosis would have been totally 
ignored, if  for specific reasons (fear of  metastasis in 
case 1, and surgery for a growing and painful FNH in 
case 2) the surface of  the liver had not been observed. 
This is indeed true for any benign lesion without 
clinical or biological manifestations, including FNH, 

HCA, haemangioma, etc. Thus, the true prevalence 
of  adenomatosis is impossible to calculate, as long 
as we do not have the tools to recognize clinically-, 
biologically- and radiologically-silent HCA, particularly 
microadenomas. We usually ignore the outcome of  such 
cases, but it is likely that such small nodules will remain 
silent, particularly in patients that are no longer on oral 
contraception, which was the case in our two patients.

One can argue that the presence of  multiple nodules 
on surface of  the liver does not definitely prove that 
all nodules are microadenomas, this is particularly true 
for case 2, a case associated with FNH. The possibility 
of  multiple FNH associated with occasional adenomas 
cannot be excluded. However, in our experience we have 
never observed such a case, whereas the presence of  
FNH is not a rare event in adenomatosis[10]. 

As a result of  advances made in molecular biology 
and immunohistochemistry, there has been much 
progress in the field of  HCA. In particular with 
genotype/phenotype correlations, it is now possible, 
on routine pathological examinations, to identify typical 
cases of  HNF1α-mutated or inflammatory adenomas 
with a greater certainty. HNF1α HCA is characterized 
by their fat distribution[6].

We can easily and rapidly classify 80% of  adenomas 
with the use of  immunohistochemitry, including SAA, 
LFABP, GS and β-catenin, the results of  which correlate 
well with molecular studies[6]. The genotype/phenotype 
classification of  HCA using immunohistochemical 
methods, particularly β-catenin immunostaining coupled 
to GS, is particularly important for detecting patients 
at risk of  developing HCC, as recently reported[4,6,7,11]. 
Immunostains are also important for identifying atypical 
nodules and small sized-resected nodules and have also 
been particularly used to differentiate micro adenomas 
from other types of  nodules, especially pre-FNH[8,10,12] if  
fibrosis or some bile ductules are present.

The next step is to validate immunohistochemical 
methods on liver biopsy. To better interpret the results, 
it is mandatory to compare the data obtained in the non 
tumoral liver. Non tumoral livers express LFABP, but 
not SAA. GS is expressed only around hepatic veins. 

The term adenomatosis has frequently been used in 
cases with more than 10 nodules[1]. If  nodules are visible 
on surface of  the liver, the diagnosis is usually easy, 
irrespective of  the number of  larger nodules detected 
by imaging techniques. Adenomatosis may also be 
suspected, if  microadenomas are present on the resected 
specimen containing one or several HCAs from the non-
tumoral liver[13]. In our opinion, the term adenomatosis 
has been used incorrectly, if  defined on the basis of  
there being more than 3 lesions on imaging[13], without 
the presence of  nodules visible on the liver surface or 
microadenomas discovered by the pathologist on the 
resected specimen from the non-tumoral liver. In our 
experience, adenomatosis is associated with HNF1α-
mutations (90% being somatic) in most cases[7]. 

Patients with adenomas/adenomatosis may have 
other organ abnormalities or diseases that may or may 
not be related to the pathogenesis of  adenomas. In 
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1989, Wanless et al[14] noticed that patients with diseases, 
including meningioma, astrocytoma, telangiectasia of  the 
brain, berry aneurysm, had what he called “telangiectatic 
FNH” more often (TFNH). Genotype/phenotype 
analysis [4,6,7] has revealed that TFNH are indeed 
inflammatory/telangiectatic adenomas[15,16]. Curiously 
enough in case 1, meningioma and telangiectasia of  
the brain were not associated with inflammatory/
telangiectatic adenomatosis, but with HNF1α-mutated 
adenomatosis. 

With this new HCA classification at hand and 
the knowledge that adenomas/adenomatosis can be 
associated with various factors, including FNH[10], 
diabetes with or without familial form of  adenomas/
adenomatosis[17-20], polycystic ovaries[21], and obesity/
NASH[2,7,22], it is of  interest to collect clinical, biological 
and radiological data, which should not only be related 
to the liver but also be related to other organs (such as 
the brain, skin, thyroid, ovaries, kidneys, pancreas etc) to 
understand if  there is a link or not between these various 
types of  abnormalities.
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