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Case Report
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Abstract
Reason

to

report:

Hydronephrosis

caused

by

What was unique: So far no one has studied how the

congenital ureteropelvic obstruction is quite common

changing in the urinary way reflect the ultrasound

affecting up to 0.2% of infants and a pyeloplasty is the

image. We applied Laplace law to the geometric

way to correct obstruction. Ultrasound is the technique

modelling of the urinary way of ten patients that

of choice to follow up this kind of patient, but no other

underwent pyeloplasty before the age of three.

recommendations are present in literature.
Ramification of this report: After pyeloplasty, due to
its reduced thickness, the pelvis presents a tendency to
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dilate, even by a low increase of urinary pressure.

Consequently, after geometric modeling, we applied

Ultrasound evaluation with an empty bladder can

Laplace law to both kinds of objects. For the sphere:

distinguish between an obstructive pattern and a

Wall Tension = (Transmural Pressure × Radius)/(2 ×

reoccurrence of junctional occlusion.

Wall Thickness) and to cylinder: Wall Tension =
(Transmural Pressure × Radius)/(Wall Thickness). Wall

Keywords: Hydronephrosis; Pyeloplasty; Follow-Up;

tension is the force that balances the inner urinary

Ultrasound; Ureteropelvic Junction Obstruction; Renal

pressure contrasting the dilation and, it is half for a

Pelvis Dilation; Paediatric; Laplace Law; Mathematical

sphere than for a cylinder. Wall tension increases with

Modelling

the radius and it decrease with the thinning of the
bladder wall [5]. For this reason, a pelvis that underwent

1. Introduction

pyeloplasty, due to its reduced thickness, presents a

Hydronephrosis caused by congenital ureteropelvic

structural tendency to dilate, even by a low increase of

obstruction is quite common affecting up to 0.2% of

urinary pressure. Even, a little increase in pressure may

infants. It is diagnosed thanks to hydronephrosis

lead to a significative dilation of this “highly compliant”

progression over time at the ultrasound and obstructive

thin pelvis. In this case, pelvis dilation is not associated

pattern at the scintigraphy [1]. To correct obstruction

with renal compression and kidney function is

Anderson-Hynes pyeloplasty incises just distally to the

preserved. When the bladder is full, pressure increases

pelvic-ureteric junction and the dilated renal pelvis is

in the entirely urinary tracts (pelvis included) and may

tapered excising the redundant portion, obtaining a

lead to relevant dilation of pelvis previously operated

normalisation of the pelvis’ diameter [2]. Such

for hydronephrosis.

procedure is usually performed on a massively dilated
pelvis, and it has no impact on the wall’s thickness
which is already markedly reduced. Since the scope of
surgery is to preserve the Residual Renal Function, thus
the subsequent follow-up is crucial [3]. Considering that
the diameter of the pelvis varies considerably with the
patient

position

and

bladder

status

[4],

we

retrospectively collected urinary-Magnetic Resonance
Imaging (urinary-MRI) of ten patients that underwent
pyeloplasty before the age of three.

Figure 1: Spoiled 3D GRE MIP reconstruction:
hydronephrosis of a left kidney with ureteral dilation,

2. Discussion

kinking and a double district.

With MRI 3D reconstruction, we found that urethra and
ureters could be roughly modelled as a cylinder (Figure
1) while dilated pelvis could be modelled as a sphere
(Figure 2a and b).
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