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Focal nodular hyperplasia (FNH) is the second most
common benign tumour of the liver after haemangioma. Its
incidence is rising due to cross-sectional radiological
examinations, especially using abdominal ultrasonography
[1]. In standard sonography, FNH is suspected when a
central scar and a “spoke-wheel” appearance with a low-
resistance arterial flow sign are detected at colour Doppler
and spectral analysis. Lesions larger than 3 cm often
manifest typical flowmetry behaviour [2]. In fact, a Dop-
pler examination could fail to find small, deep lesions,
especially those located near the beating heart or large
vessels, because of the effect of motion artefacts. B-mode
characteristics are not specific, and size also influences
them since small FNH are more homogeneous and tend to
be more frequently hypoechoic, while inhomogeneous and
isoechoic aspects are recognisable in larger lesions [1, 2].
For these reasons, FNH diagnosis requires confirmation
using a radiological contrast technique that shows a
homogeneous enhancement in the arterial phase. Recently,
contrast-enhanced ultrasonography (CEUS) has been vali-
dated as an accurate and reliable contrast technique that
produces information comparable to CT or MRI and shows
significant sensitivity in detecting small lesions [3]. Nev-
ertheless, CEUS is not readily available everywhere,
patients sometimes have reservations regarding the use of
contrast agent, and CEUS translates into the burden of
additional costs and dedicated staff.
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In the last few years, new advances in vascular imaging
have been developed, resulting in good performance in the
detection of small or microflow states without the use of
contrast media. While conventional techniques—such as
applying a wall filter to remove clutter and motion arte-
facts—result in the loss of low-velocity blood flow signals,
the superb microvascular system (SMI) of Toshiba Medical
Systems uses a unique algorithm which differentiates ‘ac-
tual’ blood flow from artefacts, therefore preserving the
subtlest vascular details [4]. SMI has proven to be effective
in different clinical settings—it identifies micro-vascular
signals in thyroid nodules [5], the vascularity of breast
tumours [6], and endoleaks following endovascular aortic
procedures [7].

Regarding, the liver, no studies that explore accuracy in
parenchymal lesions have previously been performed. In
comparison, SMI has been demonstrated to have some
potential for describing vascular architecture, thus offering
an additional non-invasive tool for recognising and staging
hepatic fibrosis [8]. Notably, the advantages of SMI include
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Fig. 1 A 40-year-old woman with an iso-hypoechoic lesion in the
fifth segment of the liver. mSMI (on the right) depicts the peculiar
spoke-wheel pattern. Of interest is the haemangioma (S8, asterisk)
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Fig. 2 A 45-year-old woman with an iso-hypoechoic lesion in the
left liver lobe (between callipers). Corresponding magnified colour
Doppler (in the centre) and mSMI (on the right) images: the colour

low-velocity flow visualisation, high resolution, minimal
motion artefacts, and high frame rates. Moreover, SMI may
increase the accuracy of the performance of CEUS by
sustaining the dynamic images of microflow after the
contrast agent’s first passage.

SMI can produce images using two modes, namely,
colour SMI (¢SMI) and monochrome SMI (mSMI). The
former simultaneously displays conventional grayscale
ultrasound and colour signals, while mSMI displays vas-
culature by subtracting the background image from the
vascular design.

We employed SMI using a Toshiba Aplio 500 (Toshiba
Medical Systems Corporation, Otawara, Japan) to help in
the diagnosis of small lesions that were potentially suspi-
cious for FNH and whose nature the colour and power
Doppler features at standard ultrasonography were not
accurate enough to distinguish. A contrast examination was
then performed to confirm the FNH diagnosis.

Figure 1 highlights the typical wheel-shaped vascular
pattern, which appears distinct due to the use of mSMI. In
Fig. 2, the more accurate and refined image of a very small
lesion (<2 cm) that mSMI offers is compared to that
obtained through the conventional B-mode and colour
Doppler technique. Our findings are preliminary and
require further studies, especially regarding comparison
with other focal hepatic lesions. However, the findings
suggest a potential role for SMI in the diagnostic process,
which may involve other parenchymal organ lesions (i.e.,
the differential diagnosis of complex renal cysts vs. cystic
tumoural lesions). We believe that SMI is not a substitute
for CEUS, which is the only ultrasonographic method that
has been able to confirm the nature of lesions so far.
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Doppler aspect is not specific, while, with mSMI, the typical spoke-
wheel pattern is well demonstrated
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