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Abstract

Resumo

The aim of this pictorial essay is to review the spectrum of fat-containing liver lesions and their characterisation on magnetic reso-
nance imaging with focus on the radiological features that aid in the differential diagnoses. Fat-containing liver lesions comprise a
heterogeneous group of tumours with variable imaging findings. Magnetic resonance imaging clearly displays the micro- and mac-
roscopic fat components of the lesions and other characteristic features that are helpful tools to make the differential diagnosis.
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0 objetivo deste ensaio é rever o espectro de lesdes hepaticas que contém gordura e caracterizar seus aspectos de imagem na
ressonancia magnética, com foco nas caracteristicas radiologicas que auxiliam no diagnéstico diferencial. As lesdes hepaticas que
contém gordura compreendem um grupo heterogéneo de tumores com aspectos de imagem variaveis. A ressonancia magnética
exibe claramente os componentes de gordura microscopica e macroscépica das lesoes e outras caracteristicas que sao Uteis para

fazer diagnésticos diferenciais.

Unitermos: Figado gorduroso/diagnostico por imagem; Neoplasias hepaticas/diagnostico por imagem; Ressonancia magnética.

INTRODUCTION

The increasing use of imaging examinations for ab-
dominal evaluation and recent technical advances in radi-
ology have led to an increase in the number of liver lesions
detected. The evaluation of the liver by imaging methods
has been the subject of a series of recent publications in
the radiology literature of Brazil'~'?,
are benign and can be diagnosed on the basis of their im-
aging characteristics'! n,

This pictorial essay reviews the characteristics of fat-
containing liver lesions on magnetic resonance imaging
(MRI), with or without gradient-recalled echo (GRE) se-
quences. We highlight the patterns of fat components that
aid in the various differential diagnoses.

Most liver lesions

LIVER LESIONS CONTAINING MACROSCOPIC
FAT

Angiomyolipoma
Angiomyolipomas are rare benign mesenchymal tu-

mours. These lesions exhibit variable signal intensity
on MRI because they contain different amounts of fat,
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smooth muscle and blood vessels. Characteristic features
include the presence of fat and prominent central vessels.
Fat-rich angiomyolipomas show high signal intensity on
T1-weighted images and a significant signal drop on fat-
saturated images. Their enhancement occurs later than
does that of hepatocellular carcinomas. Unlike the fatty
components of hepatocellular carcinomas, those of angio-
myolipomas are well vascularised and enhance early!>'%
as depicted in Figure 1. The differential diagnosis of an
angiomyolipoma typically includes lipomas, hepatocellu-
lar adenomas, hepatocellular carcinomas, sarcomas and
metastatic neoplasias(l3).

Lipoma

Hepatic lipomas are extremely rare. They consist of
mature adipose tissue and appear as homogenous fatty le-
sions on MRI. Hepatic lipomas show high signal inten-
sity on T1-weighted images and a significant signal drop
on fat-saturated images, without enhancement'>!? as
shown in Figure 1.

Pericaval fat

The localised collection of fat posterior to the inferior
vena cava is a normal variant that mimics a fat-containing
lesion on cross-sectional images. Pericaval fat collections
are rare incidental findings that are frequently associated
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Figure 1. Hepatic lipomatous lesion.
A: Axial in-phase T1-weighted GRE
image shows a small hyperintense
lesion (arrow). B: Axial out-of-phase
T1-weighted GRE sequence shows
peripheral signal loss (arrow). This
is a lipomatous lesion and can rep-
resent either a lipoma or an angio-
myolipoma.

with chronic liver disease. Their differential diagnosis in-

cludes inferior vena cava thrombi and tumours'*1%,

Pseudolipoma of Glisson’s capsule

Pseudolipomas of Glisson’s capsule are encapsulated
lesions that contain degenerated fat. Serosal metastases
and fibrosing subcapsular necrotic nodules are considered
in the differential diagnosis. On MRI, these pseudolipo-
mas appear as well-circumscribed nodules on the liver
capsule, with fatty or soft-tissue centres!*1¢
seen in Figure 2.

, as can be

Liposarcoma

Liposarcomas are rare mesenchymal malignant tu-
mours that account for 15% of all sarcomas. Primary or
metastatic liver liposarcomas are extremely rare. They ap-
pear as fatty heterogeneous, lobulated, infiltrating masses
with areas of haemorrhage and necrosis!'?'%),

Metastases

Metastases have the same histology as primary neo-
plasms. Fat-containing primary tumours such as teratomas,

Figure 2. Pseudolipoma of Glis-
son’s capsule. A: Axial in-phase T1-
weighted GRE sequence shows a
small subcapsular hyperintense le-
sion (arrow). B: Axial out-of-phase
T1-weighted GRE image shows pe-
ripheral signal loss (arrow).
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liposarcomas, Wilms’ tumours and renal cell carcinomas
can metastasise fat-containing lesions to the liver!>!4
depicted in Figure 3.

, as

Hepatic teratoma

Hepatic teratomas are benign, heterogeneous, en-
capsulated tumours formed by parts of all three germ cell
layers. These lesions are frequently cystic and contain
fat, hair, protein-rich debris and calcifications. On MRI,
hepatic teratomas are well-circumscribed and heteroge-
neous, and they can be recognised by the identification of
fat, fluid and calcifications. Most hepatic teratomas repre-
sent intraperitoneal or retroperitoneal teratomas that have
spread to the liver'?,

LIVER LESIONS CONTAINING MICROSCOPIC
FAT
Focal hepatic steatosis

Focal hepatic steatosis can appear as a nodule, which
leads to the consideration of other focal lesions in the dif-
ferential diagnosis. Focal fat deposition occurs preferen-
tially in the posterior aspect of segment IV, adjacent to the
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falciform ligament and along the gallbladder fossa. The
lesions are characterised by geographic borders and lack
a mass effect; vessels and biliary ducts traverse the area
without deviation. On in-phase images, they are iso- to
hyperintense with a signal drop on out-of-phase images
and enhancement equal to that of the surrounding liver.

Figure 3. Teratocarcinoma metas-
tasis from an ovarian source with
peritoneal dissemination. A: Axial
in-phase T1-weighted GRE image
shows a small hyperintense lesion
on the hepatic dome (arrow). B: Axial
out-of-phase T1-weighted GRE se-
quence shows peripheral signal loss
(arrow). Mild diffuse decrease in the
signal intensity of the liver, due to
steatosis is also observed.

As illustrated in Figures 4 and 5, multifocal steatoses must
be differentiated from metastatic diseases'>'¥.

Hepatic adenoma

Hepatic adenomas are benign, encapsulated lesions
that occur in healthy young women and are strongly related

Figure 4. Focal hepatic steatosis.
A: Axial in-phase T1-weighted MRI
scan shows a hyperintense lesion
in the posterior region of segment
IV (arrow). B: Axial out-of-phase T1-
weighted image shows uniform de-
crease in the signal intensity of the
lesion (arrow).

Figure 5. Multinodular hepatic ste-
atosis. A: Axial in-phase T1-weighted
GRE sequence shows multiple slight-
ly hyperintense foci diffusely dis-
tributed in the liver. B: Axial out-of-
phase T1l-weighted GRE sequence
shows signal loss in the foci.
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to the use of oral contraceptives. Anabolic steroid use and
glycogen storage disease are also risk factors. Adenomas
can bleed or rupture and have a small risk of malignant
transformation. Large or multiple lesions, subcapsular
location and pregnancy increase the risk of bleeding. He-
patic adenomas are well-circumscribed lesions. They are
typically slightly hyperintense on T2-weighted images and
iso- to hyperintense on T1-weighted images, with arterial
enhancement and washout. Out-of-phase images show
signal loss in the fatty component. The main differential

diagnosis is focal nodular hyperplasia! 1214,

Focal nodular hyperplasia

Focal nodular hyperplasias are the second most com-
mon benign liver lesions. They occur most commonly in
healthy young women, although their relationship with
oral contraceptive use is not as well-established as is that
of adenomas. The presence of fat is uncommon in focal
nodular hyperplasias and usually associated with hepatic
steatosis. Focal nodular hyperplasias appear as iso- to
hypointense nodules on T1-weighted images and iso- to
hyperintense nodules on T2-weighted images, similar to
the surrounding parenchyma. The nodules enhance ho-
mogeneously in the arterial phase and show enhance-
ment similar to the surrounding liver in the portal phase.
A central scar, composed of deformed biliary ducts, blood
vessels and inflammatory cells, is characteristically pres-
ent. The scar is hyperintense on T2-weighted images and
hypointense on T1-weighted images (Figure 6). In addi-
tion, the scar does not enhance in the arterial phase but
does enhance in the equilibrium phase. The central scar
can be absent, especially on small lesions. In such cases,

retention of hepatobiliary contrast agents can be diagnos-
tic(112,14,17)

Steatotic regenerative nodules

Regenerative nodules are the most common nodules
in cirrhotic livers. They are usually small, numerous and
diffusely distributed throughout the parenchyma. Such
nodules can contain fat and show high signal intensity
on in-phase images and signal loss on out-of-phase im-
ages"®, as illustrated in Figure 7.

Hepatocellular carcinomas

Hepatocellular carcinomas are the most common
malignant lesions in cirrhotic livers. They usually show
variable signal intensity on T1-weighted images and are
hyperintense on T2-weighted images (Figure 8). Hepa-
tocellular carcinomas enhance in the arterial phase and
have washout in the delayed phases. Pseudocapsule en-
hancement is characteristic in the equilibrium phase.
The fatty components of hepatocellular carcinomas are
visible on MRI as a signal drop in fat-suppressed tech-

niques and do not enhance as much as the rest of the
lesion(1H12:14,18)
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Figure 6. Focal nodular hyperplasia. A: Axial in-phase T1-weighted GRE se-
quence shows a hypointense lesion (arrow). B: Axial out-of-phase T1-weighted
GRE sequence shows diffuse signal loss within the lesion (arrow). C: Axial
gadolinium-enhanced T1-weighted GRE arterial phase image shows intense
homogeneous enhancement of the entire lesion (arrow), except for the central
scar (arrowhead). D: Axial gadolinium-enhanced T1-weighted GRE equilibrium
phase image shows that the lesion has become isointense relative to the sur-
rounding parenchyma, and that the central scar has enhanced (arrow).

CONCLUSION

Fat-containing liver lesions constitute a heteroge-
neous group of tumours. Careful evaluation of the clinical
history, together with the MRI findings, will facilitate the
differential diagnoses of these lesions.
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Figure 7. Fat-containing regenerative nodules. A: Axial T1-weighted image shows a cirrhotic liver, with volume increase of the caudate and left lobes, with nodular
contour and heterogeneous signal intensity. B: Axial T1-weighted out-of-phase image demonstrates multiple diffuse small nodules with signal loss, characteristic
of steatotic regenerative nodules. C: Axial T1-weighted image with fat saturation venous phase image shows nodule enhancement to the same degree as the

adjacent liver.
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Figure 8. Hepatocellular carci-
noma with focal fat deposition. A:
Axial in-phase T1-weighted GRE se-
quence shows a heterogeneously
hyperintense lesion (arrow). B: Axial
out-of-phase T1-weighted GRE se-
quence shows focal areas of signal
loss within the lesion (arrow). C,D:
On axial T1-weighted image with
fat saturation arterial phase image
(C), the lesion demonstrates strong
homogeneous enhancement with
washout (D) and pseudocapsule en-
hancement (arrow).
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