
Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 22 (3), pp. 229—236 (1981)

Echography of the kidneys in infancy 
and childhood

by

Z. H a r k á n y i , I. T ö rö k

D epartm en t o f Radiology, Semmelweis U niversity  Medical School, B udapest 

Received January  5, 1981

In  56 newborns, infants and children, 90 renal ultrasonic exam inations 
have been perform ed during the last two years. Grey-scale echography proved 
to  be a useful diagnostic tool in renal cystic diseases, in  hydronephrosis and 
tum ours of the  k idney, and also for the evaluation  of neonatal kidneys.

During the last decade a great 
number of papers have shown the 
usefulness of grey-scale echography in 
the investigation of renal disorders in 
adults and recently in children [ 1,2a, 6, 
10, 11, 13, 14, 20, 21]. The grey-scale 
technique and the high-frequency 
focussed transducers led to a better 
understanding of normal anatomy 
and pathological conditions [18]. Ech
ography is the only really non-inva- 
sive method, not applying ionizing 
radiation, in renal imaging, thus it has 
special importance in the paediatric 
age group. The advantages of ultraso
nic examination are well-known, and 
it can be stated that it is not only a 
complementary method but in certain 
cases the primary means for diagnos
ing and evaluating renal diseases.

We have performed 90 échographie 
examinations in 56 newborns, infants 
and children whose kidneys were the 
primary region of interest. We report 
on our experience together with a 
short review of the pertaining litera
ture.

M e t h o d  a n d  P a t ie n t s

U ltrasonic exam ination was perform ed 
by a com pound analogue grey-scale scan
ner (P icker Echoview  80L) fitted  w ith 
either 3.6 MHz, or 5.0 MHz transducers. 
Time-gain com pensation w as ad j listed

T a b l e  i

Final diagnosis of paediatric patien ts 
exam ined by echography

Final diagnosis No. cases

Hydronephrosis 10
Multicystic kidney l
Polycystic kidney 3
Wilms tumour 3
Renal abscess 1
Renal agenesis 5
Renal injury 1
Urolithiasis 1
Transplanted kidney 1
Other renal diseases* 7
Negative 23

Total 56

* glom erulonephritis, pyelonephritis, 
nephrosis syndrom e.
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F i g . 1. Transverse section of fe ta l abdom en in echogram  and schem atic draw ing (a-b.) 
The fe ta l back  (dors) is seen ad jac en t to  the m other’s abdom inal wall, the verteb ra l body 
p rov ides a  sharp  acoustic shadow  (AS). The transverse section of norm al size fe ta l kidneys 
a re  c lea rly  visible on bo th  sides o f th e  spine. (R K  =  righ t kidney, L K  =  le ft kidney, 
doub le  w hite  arrowheads. The d istance between two black points represents 1 cm  in all

echograms)

in d iv id u a lly  to  provide op tim al echogram s. 
F o r  recording, Polaroid film  o r K odak 
D oub le  X  negative film was used. As to  
m ethodological details, see references 3, 
10, 13 an d  19. The 56 patien ts ranged  in age 
from  3 d ay s  to  15 years; 13 w ere new borns. 
N o sedatives were applied, b u t i t  m u st be 
kn o w n  th a t  the patien t’s m otion  and lack 
o f  re sp ira to ry  cooperation m a y  affect the 
q u a lity  o f  the scan [2A, 3]. W e m e t th is 
p ro b lem  especially in children o f 1 to  2 
y ears . A dditional excretory u rog raphy  
w as perform ed in 42 cases, ren a l sc in tig ra
p h y  in  15 cases and angiography in  3 cases.

R e s u l t s

Results of our 90 examinations are 
summarized in Table I. In 23 cases 
we could not detect any renal abnor

mality, while in 33 patients pathol
ogical findings were obtained, but only 
those cases were evaluated in which 
the diagnosis was confirmed by radiol
ogy or at surgery.

D is c u s s io n

The fetal kidneys of normal size are 
demonstrable by echography (Fig. 1), 
and congenital anomalies, poly- and 
multicystic kidneys, hydronephrosis 
can usually be detected antenatally, 
too [2, 8, 9].

Renal echography of newborns de
monstrates the size, shape, position 
and structure of the kidneys (Fig. 2).
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Satisfactory visualization by ecxre- 
tory urography is not obtainable in 
many infants on the first days of life. 
The combination of ultrasonic and

isotope scanning appears superior to 
urography in newborns with impaired 
renal function [5]. The leading causes 
of palpable abdominal tumours in

F i g . 2. N orm al kidney of a 3-day-old m ale newborn in  supine longitudinal echogram . The 
renal parenchym a and the echos of the collecting system  of the righ t kidney (R K ) can  be 

seen separately. (L =  liver, D  =  diaphragm , H  =  head)

F i g . 3. H ydronephrosis in a  б-day-old female newborn in transverse (3/a) and long itud inal 
(3/b) echogram s. Below the liver (L) a sharply  defined, lobulated cystic m ass rep resen ts 
the enlarged, hydronephrotic righ t kidney. A surgically proven case. (R =  righ t, H  =

=  head, U =  umbilicus)
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F i g . 4. A  6-day-old m ale b aby  w ith  right flank m ass. In  the longitudinal plane the  large 
cystic  m ass (C) is divided in to  several parts  by  sep ta  (arrowheads). The liver is dislocated 

to  the left. A m ulticystic kidney w as removed. (H =  head)

F ig . 5. P rone transverse echogram  of an 8-year-old boy. The left kidney (LK) is slightly 
enlarged , the righ t k idney is not dem onstrable in  its norm al place. (R =  right)

neonates are hydronephrosis and mul
ticystic kidney [13]; both have a 
characteristic échographie appear
ance, as demonstrated by our 6 cases 
(Figs 3 and 4). Metreweli and Garel 
[15] described the ultrasonic features 
of infantile type polycystic disease. 
Without seeing obvious cysts on the 
echograms, the diagnosis could be 
established. In renal vein thrombosis 
the kidney will appear morphological
ly normal with the exception of an 
enlargement, and nuclear study shows 
the absence or a diminution of its

function [15, 16]. Extrarenal cystic 
masses (duplication, choledochal and 
ovarian cysts, etc.) can also be visual
ized but determination of the exact 
origin of these masses usually requires 
some other examination besides echo
graphy. In the cases of renal agenesis, 
the ultrasound does not show any 
kidney, either in the typical or in the 
dystopic place (Fig 5).

In the evaluation of cystic renal 
disease, echography is the initial pro
cedure of choice [1]. Several cases of 
polycystic kidney were reported where
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F i g . 6. Polycystic renal disease of a 13-year-old boy in  prone longitudinal echogram s. B oth 
the left (LK) and the righ t (RK) kidneys (a-b) are enlarged and con tain  m ultiple 

cystic areas (C) about 2— 3 cm  in diam eter

F i g . 7. M oderate hydronephrosis in a  5-year-old girl, in supine longitudinal echogram  
(upper p art). The central echo-free stripe (black stars) indicates a dilated polvicalyceal 
system  of the right kidney (RK). Following surgical reconstruction of u rete ra l stenosis, in 
the control echogram  m ade in the sam e plane (lower part) the echofree area  is significantly

decreased. (L =  liver, H  =  head)
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the ultasound detected multiple cysts 
with a normal urogram. In polycystic 
disease echography has been suggest
ed for both screening and follow-up 
[17] (Fig. 6).

Renal and perirenal abscesses appear 
as fluid lesions but clinical and labo
ratory signs usually help to differen
tiate them from other cystic lesions 
[10].

In hydronephrosis, enlargement of 
the kidney and a central echo-free 
area can be seen on the echograms;

the size of the echo-free area corres
ponds to the degree of the dilatation 
[7]. Urography shows a more detailed 
image of the pelvicalyceal system and 
also the cause and site of obstruction, 
but echography is the best method for 
monitoring the changes in hydroneph
rosis (Fig. 7); in case of a nonfunctio
ning kidney it is of diagnostic value 
by itself.

Renal tumours can usually correctly 
be diagnosed by urography and ultra
sound [1, 10]. In Wilms tumour, echo-

F ig . 8. W ilm s tum our of th e  rig h t kidney of a  2.б-year-old girl, in supine longitudinal 
echogram . Below the  liver (L) a  large solid m ass (TU) can  be seen, the echofree areas 

represent necrosis inside the tum our m ass. (H  =  head,* D =
=  diaphragm )

F ig . 9. H epatic  m etastasis o f W ilm s tum our in a 5.5-year-old girl. Supine longitudinal 
echogram . A t the free edge of th e  liver (L) a solid m ass (m) is seen. I ts  echogenicity 
differs from  the  surrounding liver parenchym a. The p a tie n t had been operated upon  for 
W ilms tu m o u r of the le ft k idney  one year earlier. (R K  =  rig h t kidney, H  =  head, U  =

=  umbilicus)
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graphy depicts a solid mass generally 
with multiple irregular cystic areas 
due to necrosis (Fig. 8). Ultrasonic 
examination can predict the extension 
of the disease and can detect retro
peritoneal and hepatic métastasés 
(Fig. 9). We emphasize the role of 
echography in the follow-up of pati
ents after surgery and/or chemothera
py-

The normal echogenicity of the 
renal parenchyma can change in a 
number of diffuse renal disorders [12]; 
these changes, however, are not spe
cific. Recently some cases have been 
reported where echography has detect
ed leukaemic infiltrations in the 
kidneys [4].

Experience suggests that echo
graphy is a useful tool in the evaluation 
of different paediatric renal disorders. 
In a certain group of diseases, the 
method is of diagnostic value by 
itself, and in other cases it completes 
the radiological methods. We feel 
that the increase of up-to-date ultra
sonic instruments and sonographers 
will deeply influence the management 
of paediatric renal diseases.
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