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Cystosonography with echocontrast:
A new imaging technic for detecting vesicoureteral
reflux in children
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ABSRACT Vesicoureteral reflux (VUR) is a common pediatric problem. Its late consequences may cause hypertension and
renal failure, so that early diags is important. Micturit (MCU) or radi (RNC)is the
imaging of choice but these technics expose the children to radiation. Cystosonography with echocontrast is a new imaging
technic for detecting VUR without exposing the children to radiation. The aim of this article is to review this technic andto show
our early experiences with this new method in the Pediatric Radiology Department of Borsod County Teaching Hospital,

Miskolc, Hungary. [Paediatr Indones 2001;41:1-5]
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VESICOURETERIC REFLUX (VURY) IS A COMMON PEDIATRIC
problem and is frequently found in young children
who are evaluated for urinary tract infection (UTI)
or congenital anomaly. It provides a pathway for
ascending bacteria from the bladder into the kidney
and may causc renal scarring. In some cases hyper-
tension and renal failure can occur as late conse-
quences. The prevalence of VUR in asymptomatic
children is less than 0.5% but it accounts for 29-50%
in children with UTI;! the prognosis correlates with
severity of VUR. Renal parenchymal scarring may
occur in 8% of female patients with UTI and grade I
VUR; in female patients with grade IV VUR, renalpa-
renchymal scarring may develop in as high as 100% of
cases.’

Correspondence: Evila K.B. Itran, MD, Department of Child Health,
Medical School, University of Indonesia, Jakarta, Jalan Salemba 6,
Jakarta 10430, Indonesia. Tel 62-21-3907742, Fax 3907743.

The imaging modality of choice for demonstrat
ing and grading VUR is fluoroscopic micturition
cystourography (MCU) or radionuclide cystography
(RNC). Recently a new technic, i.e., echocontrast
sonography has been developed. This article reviews
this technic and shows our carly experiences with the
new mcthod in the Pediatric Radiology Department
of Borsod County Hospital, Miskolc, Hungary.

Micturition cystourography (MCU)

The role of VUR in the pathogenesis of renal scarring
has been reported in many instances. Due to its
prognosis correlates with the severity of the reflux,? it
is important to decidc its grade correctly. One of the
technics to detect of VUR is MCU. Some systems of
V UR grading have been developed using this technic
and may cause difficulties and confusions for reporting
and discussing its management.
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Figure 1. IRSC grading of VUR (see text).

In order to avoid these problems and to make
the same opinion about VUR grading, the Interna-
tional Reflux Study in Children (IRSC) has made the
grading system that is based on radiographic appear-
ance on MCU. The definition of the International
Grades of VUR’ is seen on Figure 1.

Grade | :
Grade Il :

Reflux to the ureter only

Ureter, pelvis and calyces; no dilatation, normal calyceal
fornices

Mild or moderate dilatation and/or tortuosity of the ureter
and mild or moderate dilatation of the renal pelvis.

No or slight blunting of the fornices.

Moderate dilatation and/or tortuosity of the ureter and
moderate dilatation of the renal pelvis and calyces.
Compiete obliteration of the sharp angle of the fornices
but maintenance of the papillary impression in the
majority of calyces

Gross dilatation and tortuously of the ureter. Gross
dilatation of the renal pelvis and calyces. The papillary
impression are no longer visible in the majority of the
calyces

Grade IIl:

Grade IV:

Grade V :

In this technic with fluoroscopic guidance the
radiation gonad doses is high. The wholc urinary tract
should be visualized in frontal projection and the films
are cxposed at partial filling of bladder, when the blad-
der is full, at the time of reflux occurs, at the high of
voiding or increasing of reflux, and immediately after
voiding. The examiner sometimes need to perform
again this procedure in lateral or oblique view in or-
der te find out the reflux which means increasing of
radiation exposure.

Cystosonography with echocontrast

Since ultrasonography has been introduced, it has
been used word-wide to screen patients, especially in
children. This technic has become a routine procedure
in patients with neurogenic and dysfunction bladder
which have a high incidence of urinary tract infection,
bladdcr stones, and reflux.* Recently, the sonicated
albumin enhanced ultrasonography has been devcl-
oped and later, galactose suspension has been used as
an cchogenic contrast medium to evaluate the use-
fulness of ultrasonography in detecting and grading
VUR. The cchocontrast that is diluted with normal
saline produced a strongly hyperechoic, homogenous
contrast in the bladder.

Since October 1998 in Borsod county teaching
hospital, Miskolc, echocontrast sonography (ECS)
(Levovist and Echovist) has been used to evaluate
VUR in children. As comparison, MSU has also been
performed in the same time using the international
system of radiographic for grading the VUR. Infants
and young children with history of pyelectasis, pyclo-
nephritis, recurrent UT], or dilatation of distal ureter
which suspected of VUR were examined.

Procedure of cystosonography:

1. The ultrasonography examination was performed
by pediatric radiologist.

2. Preparation the tool:
- 5 MHz: curvilinear transducer
- Non-ballooning catheter



Figure 2.

Figure 4.

Figure 5.
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Ultrasonography of the bladder during administration of contrast showed strong echogenic microbubbles in the bladder
Figure 3. Case 1: A 3-year-old girl with history of pyelectasis and distal ureter dilatation. Pyelectasis was found by chanced at 2 month-old

when she was examined by ultrasound due to prolonged jaundice. ECS: showed echogenic microbubbles in the dilated distal

wreter (arrow)

Case 2: A 9-year-old girl with history of recurrent of UTI. On ECS: before contrast (a), after contrast (b, showed increased

echogenicity in pelvis region, and also noted a transient increased of renal parenchym echogenicity when the contrast distended

the pelvis (intrarenal reflux)

Case 3: A 3-year-old boy with history of pyelonephriis, recurence of UTI. Grade IV reflux. Ultrasonography before contrast:

showed pelvic dilatation (a) after contrast administration: showed the pelvis with microbubbles (arrow) (b). In the same time MCU

showed the same finding (c)

- Pre-warmed (37°C) normal saline that was con-
nected to the carheter

- Contrast media (Levovist, Echovist - Schering
product)

Preparation of the child: The child was on supine

position during the whole procedure.

Procedure: The first ultrasonic scan of the uri-

nary tract was performed with particular atten-

tion to the pelvio-calyces region, proximal and

distal ureter. Any dilatation found was measured

and documented in transversal and longitudinal

views.

- This first scanning was the basic data for com-
paring with the imaging after administration of
contrast media.

- The catheter was inserted into the bladder and
urine was discarded.

Catheter was connected to intravenous tube
with the bag containing pre-warmed normal sa-
line solution and filled into the bladder.

The contrast media (1 ml/kgBW and saline:
bladder volume - contrast volume) was injected
into the bladder slowly under sonographic moni-
toring and videotape recording. On sonography,
the contrast was seen as a strong echogenic
microbubbles (Figure 2). When echocontrast
gradually filled the bladder, particular atten-
tion should be paid to the distal ureter for ap-
pearance of microbubbles which meant reflux
(Figure 3).
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Then both kidneys werc cxamined also with
particular attention to the pelvic region, and
compared with the previous imaging to decide
grading of reflux (Figures 4 and 5). The grad-
ing of reflux by echocontrast sonography also
according to the IRSC classification.
Scanning of the kidncys was continued during
micturition looking for increase of the reflux
and residual urine was checked.

MCU was performed for comparing the result
of cystosonography (Figure 5).

Discussion

VUR is defined as abnormal, retrograde passage of
urine from the bladder into the upper urinary tract.
Previously, VUR was considcred due to obstruction
at or distal to the bladder neck. Later, urinary tract
infcction has been considered as a cause of VUR. Now,
most investigators believe that VUR is a primary
phenomenon due incompetence of the ureterovesical
junction and is not sccondary to either obstruction or
infection. The increased incidence of reflux in
siblings, as well as 20 fold greater in white versus black
children, support the concept that reflux is a primary
phenomenon.’

The valve mechanism of the uretero-vesical
junction is due to an oblique entry of the ureter into
the bladder and an adequate length of the intramu-
ral ureter, especially its submucosal segment. It is pri-
marily passive mechanism, although therc is an ac-
tive mechanism by urcterotrigonal longitudinal
muscles and ureteral peristalsis. Deficiency or imma-
turity of the longitudinal muscle of the sub-mucosal
ureter may cause incompetence of its anti-reflux and
is thought as a cause of VUR.! The VUR was very
rare showed evidence of obstruction and there were
no significant difference in incidence of reflux and
non reflux in children with sterile urine and infected
urine. Early detection of VUR in children is impor-
tant. Thirty to sixty percent of children with VUR
has renal scarring. The renal scarring as a result of
VUR requires the present of UTL? although it has
been suggested that sterile VUR may cause renal scar-
ring too by chemical or hydrodynamic effects.

The dilatation of renal pelvic and distal ureter
which is frequent finding in young children is consid-
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ered due to VUR. They usually undergo MCU or RNC
to confirm or exclude VUR. Sometimes if VUR is not
seen during MCU examination, one usually takes more
expose with some other positions in order to find the
reflux. It means more cxposing the children to ioniz-
ing radiation. It is considered to be responsible for
about one quarter of the genetically significant radia-
tion exposure in children.® Although with RNC it is
liable to limitations related to low resolution, it is pos-
sible failure to depict grade I reflux, as well as failurc
to discriminate the four grades of reflux in the pelvio-
calyceal system.”®

Since ultrasound has been introduced, it has
become a popular imaging tool for screening children
with urinary tract disorders. It also can be used to
follow-up the renal growth or renal scarring. Ultra-
sonography using echocontrast is a new approach for
detecting VUR.

The authors used microbubbles ofiodinated, soni-
cated albumin, galactose suspension with or without
palmitic acid as an echogenic contrast medium to eva-
luate the usefulness of ultrasonography in detecting
and grading of VUR 391t The duration of echocon-
trast persists in urinary tract depends on the type of
contrast. Echocontrast contains of palmitic acid and
galactose persists more longer than echocontrast con-
tains galactose only.® Excessive diluted of echocontrast
will reduce the signal. During and after administra-
tion of echocontrast onc should scan urinary tract
carefully and systcmatically from the bladder, distal
urcters to the kidneys. Every reflux should be docu-
mented immediately.

The comparisons of sensitivity and specificity of
echocontrast sonography with MCU in excluding or
detecting VUR are 100% and 86% respectively,® par-
ticularly of high grade, when the two exams were per-
formed on the same day. Ultrasound may display
corticomedullary diffcrentiation, parenchymal echo-
genicity, renal size, or anatomic variants. This tech-
nic can be repeated for follow-up as well. Echoenhance
sonography seems to be rcliable in detection VUR, in
the hand of expericnced examiner. Until now there is
no classification of VUR by ultrasound. Is the IRSC
grading of VUR can be totally applied for echocontrast
VUR reflux or is necessary to make special grading
for sonography appearance!? However, it is a promis-
ing imaging technic in dctecting of VUR. It has
opened the opportunity to evaluate children with sus-
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pected of VUR using non-ionizing imaging and di-
minish radiation hazard in children. Until now there
is no information of any side effect, and the only con-
traindication is galactoscmia
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