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Abstract

Purpose We hypothesized that different
quantitative ultrasound (US) parameters
may be used as complementary diagnostic
criteria and aimed to develop a simple clas-
sification algorithm to distinguish benign
from malignant breast lesions and aid in
the decision to perform biopsy or not.

Procedures One hundred twenty-four pa-
tients, each with one biopsy-proven, sono-
graphically evident breast lesion, were in-
cluded in this prospective, IRB-approved
study. Each lesion was examined with B-
mode US, Color/Power Doppler US and
elastography (Acoustic Radiation Force Im-
pulse-ARFI). Different quantitative param-

eters were recorded for each technique, in-
cluding pulsatility (PI) and resistive Index
(RI) for Doppler US and lesion maximum,
intermediate, and minimum shear wave
velocity (SWVmax, SWVinterm, and
SWVmin) as well as lesion-to-fat SWV ratio
for ARFI. Receiver operating characteristic
curve (ROC) analysis was used to evaluate
the diagnostic performance of each quanti-
tative parameter. Classification analysis was
performed using the exhaustive chi-
squared automatic interaction detection
method. Results include the probability for
malignancy for every descriptor combina-
tion in the classification algorithm.

Results Sixty-five lesions were malignant
and 59 benign. Out of all quantitative indi-
ces, maximum SWV (SWVmax), and RI
were included in the classification algo-
rithm, which showed a depth of three rami-
fications (SWVmax ≤ or > 3.16; if
SWVmax ≤ 3.16 then RI ≤ 0.66, 0.66 – 0.77
or > 0.77; if RI ≤ 0.66 then SWVmax ≤ or
> 2.71). The classification algorithm leads
to an AUC of 0.887 (95% CI 0.818 – 0.937,
p < 0.0001), a sensitivity of 98.46% (95% CI
91.7 – 100 %), and a specificity of 61.02 %
(95% CI 47.4 –73.5 %). By applying the pro-
posed algorithm, a false-positive biopsy
could have been avoided in 61 % of the
cases.

Conclusions A simple classification algo-
rithm incorporating two quantitative US
parameters (SWVmax and RI) shows a high
diagnostic performance, being able to ac-
curately differentiate benign from malig-
nant breast lesions and lower the number
of unnecessary breast biopsies in up to
60% of all cases, avoiding any subjective in-
terpretation bias.
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Abstract

In recent years significant advances have
been made in imaging techniques. Dual-
energy computed tomography has revolu-
tionized the ability to detect and quantify
gout. The key ultrasound features of gout
have been defined. Magnetic resonance
imaging is an excellent modality for
demonstrating the extent and severity of
crystal arthropathies, but the findings may
be nonspecific. This article summarizes the
use of advanced imaging techniques in the
diagnosis and assessment of gout and other
crystal arthropathies.
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Abstract

The technical advances in sonography of
the past decade have supported the rapid
improvement of high-resolution imaging,
which enables the quick visualization of
peripheral nerves at relatively limited costs.
Recently, the possibility of visualizing the

extratemporal facial nerve (FN) has been
considered. This manuscript describes the
first systematic evaluation in cadavers, of
a novel ultrasonographic approach with
this specific aim. Eight cadaveric hemifaces
were evaluated by means of high-frequency
ultrasound with two linear (13 and 22MHz)
and a convex transducer (6.6 MHz), to
detect the extratemporal course of the FN
starting from its exit at the stylomastoid
foramen: the main trunk, the parotid plexus
between the two parts of the parotid gland,
the distal branches terminating into the
orbicularis oculi and the zygomatic major
muscle. Ultrasound-guided color injections
and FN dissection were performed to con-
firm the results. The main trunk of the FN,

as it exits the stylomastoid foramen, was
correctly stained in 6/8 cases, the parotid
plexus in 8/8 cases. The branches innervat-
ing the orbicularis oculi muscle were
stained in 7/7 and the branches innervating
the zygomatic major muscle in 6/7 hemifa-
ces, after 1 was withdrawn due to insuffi-
cient image quality. Through our novel
approach of high-resolution ultrasonogra-
phy we could identify the various portions
of the extratemporal FN, including its main
trunk leaving the stylomastoid foramen, in
an accurate and reproducible way. Further
in vivo animal and clinical studies have
been planned to confirm these initial results
from cadavers.
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