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Abstract

Hepatic fatty infiltration generally appears in a widespread
form but it can occasionally involve the liver in an irre-
gular way. As regards focal forms, nodular focal fatty infil-
tration (NFFI) has great importance regarding problems of
differential diagnosis with benign and malignant focal
pathology of the liver. Except for this aspect, NFFI has lit-
tle clinical importance as it is mainly asymptomatic.
We report a case of an acute bleeding of a big nodule of
FFI which required an urgent  hepatectomy.
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Introduction

Within the widespread pathology of the liver, steatosis
represents a well defined nosological entity. It is the non-
specific response of the organ to a large range of patho-
logical conditions: obesity, malnutrition, total parenteral
feeding, cortisone therapy, congestive cardiac failure, dia-
betes, alcoholism, severe hepatitis, glycogen storage disea-
se, Wilson’s disease, hyperlipidaemia, chronic diseases
(tubercolosis, ulcerative colitis, Crohn’s disease), jejunal-
ileum by-pass, hepatic-toxic medicines, pregnancy, cystic
fibrosis, chemotherapy (1-4).
Since about twenty years (5, 6) the possibility that liver
steatosis could have a non-uniform distribution in the
whole organ has been recognised. These forms, more fre-
quently seen because of the increased use of echography
and CT, are associated with the same pathological con-
ditions listed above but no predisposing factor could be
also recognised (1). 
Among them, two forms in particular, the subtotal fatty
infiltration with focal sparing and the nodular focal fatty
infiltration (NFFI), are extremely interesting because they
must be distinguished from focal benign and, above all,
malignant pathology of the liver (1, 7-8).
We report a case that, as far as we know, has no pre-
cedents in literature: the intratumoral bleeding of a FFI

nodule which required an urgent surgical operation and
which was histologically checked.

Case report

A 49 year-old patient, female. Five years before, becau-
se of dyspeptic symptons, she was subjected to an echo-
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graphy and then to an abdominal MRI that demon-
strated the presence of multiple focal lesions of the liver
interpreted as angiomyolipomas (Fig. 1).
Since then the patient has been subjected to regular echo-
graphic follow-up (last check up two months before)
which confirmed the quiescence of the situation.
The day before our observation, following a rapid hyper-
flexion of the trunk against the back of the seat of the
car, the patient complained of a sudden epigastric ache.
An abdominal echography confirmed the presence of
multiple hyperechoic hepatic nodules, the biggest of whi-
ch, in the dorsal segment, showed, if compared to the
last check-up, dimensions clearly increased and an echo-
structure inhomogeneous for the presence of anechoic
areas referable to hemorrhagic focus (Fig. 2).
Admitted to our Institute, the patient was subjected to
abdominal MRI and arteriography.

The first test confirmed the echographic datum of volu-
metrical increase of the hepatic nodule of the dorsal  seg-
ment related to intratumoral bleeding; the inferior vena
cava appeared displaced and partially compressed by the
lesion (Fig. 3). The superselective arteriography of the
left hepatic artery showed a leakage of the contrast
medium near the suspected lesion. On the basis of the
clinical and instrumental data urgent surgical operation
was performed.
Laparotomy confirmed the presence in the liver of mul-
tiple yellow-ochre nodules with tense-elastic consistency.
The biggest, situated at the dorsal area, about 12 cm in
size, presented a fissure of the capsule which emited a
small quantity of blood; similar lesions were found on
the II, III, IV and VIII segment. Consequently left hepa-
tectomy extended to the dorsal segment with cholecy-
stectomy was performed (Fig. 4).
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Fig. 1: MR T1-weigthed image shows the presence of multiple focal
hyperintense lesions of the liver, solid, with well defined margins, the
biggest of which (6 cm in diameter) is localized in the dorsal segment
and causes a partial compression of the inferior vena cava. The lesions
were interpreted as angiomyolipomas.

Fig. 2: Ultrasonography of the liver demonstrates an irregular, hypo-ane-
choic area, related to intratumoral bleeding, in the big nodule of the
dorsal segment.

Fig. 3: T1 GE fat sat MR image: the nodule of the dorsal segment
appears increased in size compared to the previous exams, with inho-
mogeneous central area.

Fig. 4: Surgical specimen: the left hepatic lobe with the big hemorrha-
gic nodule of the dorsal segment (arrow) and multiple FFI nodules in
the surrounding parenchyma (arrow-heads).



Histopathology showed a voluminous yellow-ochre nodu-
le, whose diameter was 8 cm, with a wide hemorrhagic
area inside. In the remaining hepatic parenchyma there
were many yellow-ochre nodules, partly with poorly defi-
ned margins, partly with well limited margins, of varying
dimensions, between 4 mm to 4 cm in diameter.
Microscopically, the hepatic nodules described consisted
of hepatocytes with macrovescicular steatosis (Fig. 5). In
the nodules, rare portal spaces were recognizable with
vascular venous and arterial structures with thickened
walls. The nodules were not delimited by capsule. Those
with bigger dimensions had well defined margins and
compressed the encompassing hepatic parenchyma; con-
versely the smallest had very irregular margins. The
morphologic framework indicated multifocal nodular
liver steatosis. 
MRI follow-up on 5, 8 and 33 months after surgery,
didn’t show any changes of previous described lesions or
appearance of new nodules.

Discussion

Nodular focal fatty infiltration of the liver is one of the
rarest form of non-diffuse steatosis (1). 
The pathogenetic mechanism that subtends the nodular
distribution of steatosis is still not clear. Some authors
believe that it is determined by fibrous septa caused by
alcoholic illness of the liver (4) (but this theory does
not explain the forms which arise in healthy livers);
others believe that the cause must be sought in local
hypoxia (5, 9), perhaps linked to aberrant venous drai-
nage to the hepatic parenchyma of bordering structures
such as the stomach, pancreas or gall-bladder (10-13).
The nodules can be single or multiple; in some cases
they are so numerous to give a “flowery field” aspect to
the liver (1). The dimensions can vary from few milli-
metres to several centimetres (the case of a nodule of

7x14 cm is reported (14)). Morphologically, they can
have a non-spherical form, with poorly defined and irre-
gular margins (2-3, 15). Otherwise they can appear as
well defined nodules, spherical and oval, of difficult inter-
pretation. In both cases differential diagnosis must exclu-
de hemangiomas, lipomas, angiolipomas, angiomyolipo-
mas, angiomyelolipomas, angiomyomyelolipomas, rege-
nerative hyperplasia in cirrhotic liver, abscesses, hepato-
carcinomas and, in particular, metastases (1-3, 15-17).
The ultrasound represents the first diagnostic technique:
the FFI nodule appears as an hyperechoic area, with mar-
gins sometimes definite, sometimes irregular, without
mass effect (i.e. they do not displace or penetrate the
bordering structures nor alter the hepatic outline) (1-2,
15-18). This last datum must not be considered to have
great diagnostic value. Some authors in fact describe FFI
associated to the radiologically evidence of mass effect
(1-3, 19-21). 
The CT aspect is that of an hypodense nodule (1-3, 15,
22) which can show a marked central enhacement
towards the surrounding tissue (3). The selective arte-
riography of the hepatic artery can identify no vascular
alterations (2-3) but it can show a hypovascularization
of the suspected area as a metastasis (1, 4, 9).
MRI is more precise than CT scan: due to its poten-
tiality of tissue characterization it can determine in a
relatively certain way the presence of hepatic lesions with
lipidic contents (23-25).
The scintigraphy could represent an important instru-
ment of differential diagnosis. The use of Tc 99, inter-
cepted by Kupfer cells, shows a uniform distribution of
the tracer, without focal defects (1, 3, 8, 26-27). On
the other hand, the use of Xe 133, intercepted by the
fat, allows the differentiation of the nodular FFI area
from the surrounding healthy parenchyma (1, 27). This
methodology however is not routinely used.
If the diagnostic doubt persists it is possible to have
recourse to the fine-needle biopsy, a simple and always
diagnostic way, which is not inadvisable even if the
suspected lesion could be an angioma (28).
As last resort  laparoscopy or explorative laparotomy, with
the possibility of effecting multiple biopsies or  remo-
ving the tumour, would be sufficient for a definite dia-
gnosis (2, 4).
As for the clinical aspects of the illness, from the revi-
sion of the cases reported in literature, it would seem
that its appearance can be linked either to a predispo-
sing factor (for example the appearance of diabetes mel-
litus) or to the beginning of a symptomatology charac-
terized by dyspeptic symptoms or undefined, chronic
pains, situated at the right hypochondrium and/or at the
epigastrium. The diagnosis is often occasional, during
instrumental tests made for other reasons.
NFFI does not need surgical treatment; eventually it
needs a medical therapy aimed at the correction of the
predisposing factor. 
In the few cases reported in literature surgery was used,
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Fig. 5: The histopatology examination demonstrates the presence of hepa-
tocytes seat of macrovescicular steatosis (Hematoxylin-Eosin, 60x).



to have a certain diagnosis. In most cases only multiple
biopsies were made (4, 9, 29-30). In other cases suspec-
ted NFFI was confirmed at the surgical operation but
the type of surgery realized is not mentioned (3). Finally,
two japanese studies report six cases of surgical excision
of FFI nodules (2, 10). But also in this case the type
of exeresis was not specified (nodulectomy? segmentec-
tomy?).
The evolution of FFI nodules can be extremely chan-
geable. In fact they can remain quiescent as documen-
ted also in our case (1, 3). They can also become smal-
ler or completely disappear, in general after some months
of medical treatment of the associated pathological con-
dition (3, 9, 20-21, 31-33). Finally, there is the possi-
bility of their progression towards a fibrosis or regene-
rative pattern (3) or of their growth (14).
The case we reported is certainly very particular and we
think that it gives some new information about the natu-
re of this pathology.
Firstly, this case demonstrates that NFFI, in general asso-
ciated to symptoms of little entity or completely asymp-
tomatic, even if exceptionally, can appear in a so dra-
matic and potentially lethal way to need urgent surgery.
Then it is interesting to note that, even if it wasn’t a
spontaneous rupture but traumatic, hepatic fracture has
interested only the big nodule of FFI situated at the
dorsal area, leaving perfectly integral the surrounding
healthy parenchyma. This observation and the particu-
lar mechanism of the trauma (not a strong contusion
but a rapid hyperflexion of the trunk against the stuf-
fed back of the seat of the car) could suggest that FFI
nodules of big dimensions represent areas of greater
structural pliability, with a higher risk of rupture if com-
pared to a perfectly healthy liver.
The left hepatectomy extended to the dorsal segment has
finally given the anatomopathologists the possibility to
analyse a big portion of parenchyma. Several small nodu-
les, with vatiable dimensions, were found within the
apparently healthy parenchima: it seems that these nodu-
les remained still and did not change as documented by
the radiological tests made during the previous five years
and the three years after the sharp event.
Beside, it was interesting to note the absence of FFI
nodules in the regenerated hepatic parenchyma.
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