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Detecting and characterising small liver tumours
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Abstract

Thesuccessful treatment of liver tumours is more likely if they are found early. The use of high-resolution CT and MRI
with contrast enhancement allows more sub-centimetre liver lesions to be detected, but some small tumours remain
occult even at surgery with intra-operative sonography. An indication of the accuracy of imaging in detecting liver
metastases may be given by the proportion of lesions found which are under 1-2 cm in size. The characterisation of
small lesions remains problematic on CT, with benign and malignant tumours showing overlapping imaging features.
However, with appropriate use of chemical shift, heavy T2 weighting, gadolinium enhancement, and liver-specific
contrast agents, a carefully tailored MRI examination will usually produce diagnostic appearances.
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Introduction 10 mm. If we can detect more lesions in this size range
we can be confident that our imaging techniques are

All tumours start out small, and treatment is morgnproving.
effective if the disease is detected early; thus the currenOnce we have found a small lesion, we need to
focus of imaging is to improve our ability to recognisedetermine whether it is benign or malignant. Small
small lesions. With colorectal liver metastases, caref()15 mm) lesions discovered incidentally in patients
MRI or CT will detect 95% or more of lesions largerwith no known primary malignancy are virtually always
than about 15 mm, and it is now uncommon for oubenigri?3l, but in patients with known malignant disease
surgeons to discover lesions at the time of operatidghere are some metastases with CT appearances which
that were not already detected by earlier imagingverlap with those of benign lesiofik Larger benign
The real issue now is the accuracy of detection fdesions are less problematic on CT, but at all sizes the
lesions smaller than this. The addition of intra-operativielR appearances are more characteri$tic
ultrasound (IOUS) has improved our ability to find
small tumours, but in a current study in my own
department, 20% of patients undergoing liver resection .
assisted by IOUS were found to have ‘new’ metastases Liver cysts
on follow-up within 6 months. Surgical findings at
laparotomy, even with 10US, no longer represent a@imple cysts are round unless deformed by more rigid
adequate suitable standard of reference for measuring #ttgacent structures. Their contents are anechoic on
accuracy of imaging. One possible approach would héS, show water attenuation on CT, low signal on T1
to look at the distribution of sizes amongst the lesiongRI and high signal on T2 which is maintained on
detected. A recent stutly found that almost 60% of heavily T2-weighted sequences. They are unchanged
colorectal liver metastases were smaller than 20 mafter gadolinium—an enhancing rim suggests necrotic
at the time of detection, and 30% were smaller thametastasis, or in the appropriate clinical context, abscess.
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Haemangiomas Focal nodular hyperplasia (FNH)

Characteristically haemangiomas are hyper-echoic olvith the widespread use of dual-phase CT, multi-
sonography, show geographic shape with low attenuatiphase contrast-enhanced MR, and the recent introduction
on unenhanced CT and on T1-weighted MRI. Their higbf vascular contrast agents in sonography, has come
signal on conventional T2-weighted MRI is maintaine@ realisation that FNH is not rare. Larger lesions
with more heavy T2 weighting (TE 180 m/s, or typically show a rounded or lobulated shape with clear-
HASTE). With contrast-enhanced CT or gadoliniumeut margin, a mass effect displacing adjacent vessels,
enhanced MRI, the lesions show nodular enhancememtd a central scar sometimes with radiating spokes
at the periphery, followed by centripetal infilling overtowards the periphery. Their echogenicity, attenuation
the next 5-10 min. The discontinuity of the peripheradnd signal characteristics are little different to those of
nodular enhancement is a specific feature, and periphanakrmal liver tissue. The lesions show marked arterial
wash-out does not occur. In contrast, metastases wjthase contrast enhancement which usually fades rapidly
necrotic centres are usually round in shape and although become iso-intense in the portal phase, although
they may show peripheral enhancement, the ring @casionally increased enhancement lasts for several
more uniform. Whilst delayed enhancement of thminutes. Delayed enhancement of the central scar is
necrotic centre of metastases is not uncommon, thkaracteristic. Lesions smaller than about 2 cm are often
brightly enhancing peripheral ring fades fairly rapidlyhomogeneous with no central scar, but show the same
Some small haemangiomas show uniform and rap@hhancement characteristics. It is not rare for these small
enhancement starting in the arterial phase, similar besions to be multiple, and they may co-exist with other
small hepatocellular lesions, but they usually showenign lesions. When found in patients with known
intensely bright signal on T2-weighted MRI, in contrasinalignancy, a confident diagnosis of FNH requires the
to the iso-intense or mildly hyper-intense appearancemonstration of intact liver function within the lesion.
of small benign hepatocellular lesions. Other atypicdlhe most effective method is to use superparamagnetic
haemangiomas include small lesions with centrifug&lon oxide (SP1O) enhancement. Some FNH lesions will
enhancement from a single vascular nodule (central dake up as much SPIO as normal liver, so the lesion
sign) and in other cases the lesion may be predominandgpears black on the post-contrast T2-weighted images.
fibrous, so enhancement is patchy and delayed, with litfle other cases the lesion may take up some SPIO, but
of the typical peripheral nodular vascularity. less than the surrounding liver, so that the lesion becomes
more apparent after contrast. In these cases itis important
to use the same T2-weighted sequence before and after
SPIO, and measure the change in signal intensity in
both liver and lesion. If the lesion shows substantial

o R
Fatty infiltration is often heterogeneous, sometimes foc §’PIO uptake (more than 40-50% reduction in signal),

. . it’may be regarded as benign. Metastases do not take
and in other cases small focal areas of liver parenchyma . .
2 up SPIO, but well differentiated hepatocellular cancers
may be spared from fatty change. On sonography, either. . .
focal fatty change or focal sparing can produce Iesiorﬁn ay take up a little. Another approach is to use one
y 9 hanng P & the hepatocellular MR contrast agents (mangafodipir,

which are difficult to distinguish from metastases. One . .
helpful feature with focal fatty change or sparing is th adobenate, or gadoxetic acid). All of these agents are
b y 9 paring aken up by the functioning hepatocytes present in FNH

there is usually no mass effect—vessels run normaliy ;.o (and also in well differentiated HCC), but because
through the apparently abnormal areas. Focal fat may he ~ . " . )
ere is no biliary excretory pathway, the lesions retain

recognisable on CT by its geographic distribution, normﬁI]e contrast for much longer than the normal liver, so

contrast enhancement, and the lack of a mass effect, blfgte%omin brighter than liver on delaved Tl-weighted
more reliable diagnosis can be made on MRI. In patients g brg y 9

with diffuse fatty change, metastases may be obscurlcg\nda ges.

on CT because their low attenuation is matched by the

low attenuation of the surrounding liver. Occasionally, a

ring of liver tissue immediately surrounding the lesion Focal perfusion artefacts

may be spared from fatty change, producing an irregular

halo of denser tissue within an otherwise homogeneoBsgripheral wedge-shaped areas of abnormal perfusion,
liver. This appearance can be seen with haemangiomesually seen only in the arterial dominant phases of

in a fatty liver, as well as with metastases. Using inenhanced CT and MRI, are probably caused by segmental
phase and opposed-phase T1 sequences, MRI offerpaatal vein occlusion which in some cases is associated

rapid and reliable approach for the recognition of focabith parenchymal tumour deposits, but in other cases no

fat, and reveals metastatic lesions in the diffusely fatiyause can be found. Such transient hepatic attenuation de-
liver. Where any diagnostic doubt remains, liver specififects (THADs) may also be associated with parenchymal

contrast agents may be given. oedema within the liver which appears hyper-intense on

Fatty change
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T2-weighted MRI. Around the periphery of segment 4, Focal fat, focal sparing and haemangiomas may be
particularly just to the right of the falciform ligament diagnosed on sonography or CT if they are typical,
anteriorly, and also anterior to the bifurcation of the portddut in other cases MRI is usually decisive. FNH

vein, small areas of liver parenchyma may receive nonan be diagnosed with confidence using liver-specific
portal venous supply from the parabiliary venous plexddR contrast agents. Discriminating small cysts and
and from anomalous drainage of gastric, duodenal ahdemangiomas from metastases is best done with MRI
pancreatic veins. This can produce small nodules of foaading a heavily T2-weighted sequence followed by
fatty change in these areas, or more commonly may resditnamic gadolinium-enhanced T1. Tiny lesions which

in small areas of altered enhancement after contrast. appear on CT to have an angular shape and low

attenuation will usually be biliary microhamartomas.

Other benign malformations
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