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In the last issue of Paediatrics Today two ex-
cellent well-articulated and focused reports 
were published. Ključevšek D. was the au-
thor of the review paper "Contrast–enhanced 
ultrasonography in children" and Cvitković 
Roić A, et al. of "Contrast-enhanced voiding 
urosonography (CeVus) as a diagnostic tool 
in evaluation of vesicoureteral reflux" (1, 2). 

The appearance of ultrasound contrast 
agents (UCAs) opened up a new radiation 
free opportunity in sonography. Contrast-
enhanced ultrasonography (CEUS) is espe-
cially important in children who may in this 
way avoid radiation and sedation for selected 
indications. The introduction of dedicated 
contrast agent-specific software to the ul-
trasound equipment enables suppression of 
signals from the background tissue and vi-
sualisation of only the microbubble signals, 
without the fundamental grey-scale echoes. 
Today all major ultrasound vendors have 
contrast specific software available. 

The report by Ključevšek (1) deals in 
detail with the major difficulty of pediatric 
application: UCAs in general have not been 
registered for individuals younger than 18 
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years of age. Although 70% of drugs com-
monly used in pediatrics are not licensed for 
use in children, off-label use of UCA makes 
the application questionable. However, in 
the last 15 years a large number of publica-
tions have appeared about childhood appli-
cation, its advantages and pharmacological 
safety. Also, several independent professional 
socie ties have published guidelines primarily 
about voiding urosonography (VUS) based 
on literature reviews and prospective clini-
cal trials (3). In the report there is excellent 
information, not only about intravesical ap-
plication (voiding urosonogragraphy-VUS), 
but about the possibilities of intravenous ap-
plication and indications for UCAs. 

VUS has been used routinely in pediatrics 
in Europe since the late 1990s and to a lesser 
extent in Asia, Australia, and South America. 
Some months ago a significant step forward 
took place, when the U.S. Food and Drug 
Administration (FDA) approved Lumason 
from Bracco Diagnostics for characterizing fo-
cal liver lesions in adult and pediatric patients 
(4). This approval marks a major shift toward 
acceptance of CEUS in children and this may 
lead to the routine clinical usage of the method.

VUR is a common abnormality of the uri-
nary tract in children. Diagnostic imaging of 
VUR is one of the most frequently used pro-
cedures in pediatric radiology departments 
all over the world. The main pediatric indi-
cation for CEUS is an intravesical injection 
for detecting vesicoureteric reflux. The proce-
dure and grading of VUR with VUS is nowa-
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days well standardized. It is a more sensitive 
method for detection and grading of VUR 
than what was previously the gold standard, 
voiding cystourethrograhy (VCUG), and for 
this reason should be used in first place in the 
examination of VUR in childhood. Intrave-
nous application of UCA is an increasingly 
widespread method used in adults. In chil-
dren, the major barrier is off-label use, but 
there is hope for great progress in this matter. 
Only a few publications exist, about a small 
number of patients. The standardization of 
methods and the required dosage recommen-
dations are missing.

In the liver the most important applica-
tions are the detection and characterization 
of focal liver lesions, assessment of blunt 
trauma, and evaluation for disseminated in-
fections.

Investigation of transplanted livers with 
CEUS is much easier: it is better at imaging 
the hepatic artery, which is difficult in many 
cases, and discovering hyper vascularisation 
of one part of the liver is possible, even in 
the operating room. CEUS has advantages in 
blunt abdominal trauma (including the liver, 
spleen, kidneys, and pancreas), in exploration 
and characterization of focal lesions in the 
spleen, kidneys, and pancreas, and in evalu-
ation of the bowel in children with inflam-
matory bowel disease. There are also possi-
bilities to use CEUS in pleural or abdominal 
drainage procedures as well. Even though the 
FDA’s current approval of Lumason in chil-
dren is restricted to imaging of focal lesions 
of the liver, it is very likely that it will be fol-
lowed by more widespread approval and will 
be extended to Sonovue, which is a similar 
agent well known in Europe.

There is no need for sedation for appli-
cation of CEUS, unlike MRI, in small chil-
dren. It is inexpensive compared to MRI or 
CT, radiation free, can be used at the bed side 
or in the operating room, and it is possible 
to apply in patients with reduced renal func-

tion, since it is eliminated through the lungs. 
It is important that only one serious anaphy-
lactic reaction and only a few cases of minor 
adverse reactions have been detected in the 
large number of VUS studies in children. 
These were primarily the results of bladder 
catheterization.

In conclusion, currently, contrast-en-
hanced voiding urosonography is a radiation-
free, sensitive, and safe imaging modality for 
vesicoureteral reflux in children. There are 
clear guidelines from professional societies 
about indications and applications in pediat-
ric patients. The FDA’s approval of Lumason 
from Bracco Diagnostics, for characterizing 
focal liver lesions in adult and pediatric pa-
tients was a great step taken some months ago. 
Intravenous application of UCAs has a broad 
indication. Unfortunately, it is still less com-
monly used in children nowadays. However, 
hopefully this will change: in cases of focal 
liver masses, abdominal trauma, transplanted 
liver, kidney, inflammatory bowel disease it 
could often replace CT and MR examinations.
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