
Abstract

Nephrogenic remnants (NRs) are nodular collections of undifferen-
tiated renal blastema cells in the postnatal kidney that are recogni-
zed as putative precursor lesions of Wilms tumor (WT). NRs may
remain stationary, undergo regression, or proliferate. In the last
case, there is a high risk for the development of a WT. During
infancy, they are most frequently of microscopic size, to be found
only at autopsy in approximately 1% of infant kidneys. Approxi-
mately 1 out of 100 microscopic lesions persist and grow developing
lesions large enough to be seen by ultrasound in the first months of
life.
We report on a case of NRs in a six year old child, as incidental
finding during abdominal ultrasound performed for other purpo-
ses. In consideration of the potential evolution in WT, after a
period of close surveillance of 14 months, the lesion was resected.
Histological examination revealed the presence of NRs, no neo-
plastic lesions were found. Currently the patient is 16 years old, in
good health, and there have been no signs of recurrence.

Riassunto

I Residui Nefrogenici (RN) sono noduli di cellule indifferenziate
considerati potenziali precursori del Tumore di Wilms. Tali lesioni
hanno spesso dimensioni microscopiche, e sono individuate nell’1%
delle autopsie. I RN possono rimanere stazionari, andare incontro a
regressione, oppure possono proliferare. In quest’ultimo caso c’è un
alto rischio che si sviluppi un Tumore di Wilms. Approssimativa-
mente 1 su 100 delle lesioni microscopiche tende a crescere e può
essere individuata con un esame ecografico nei primi mesi di vita.
Noi riportiamo un caso di RN in un bambino di 6 anni, indivi-
duato come reperto occasionale nel corso di un esame ecografico
eseguito per altri motivi. Considerando la potenziale evoluzione
verso un tumore di Wilms, dopo un monitoraggio di 14 mesi, la
lesione è stata asportata chirurgicamente. L’esame istologico non ha
evidenziato cellule neoplastiche. Attualmente il paziente ha 16 anni
e non ha avuto alcun segno di recidiva.
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Figure 1.
hyperechoic formation at the upper pole of the right kidney
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Introduction

Nephrogenic remnants (NRs) are nodular collections of undifferen-
tiated renal blastema cells in the postnatal kidney that are recogni-
zed as putative precursor lesions of Wilms tumor (WT).
They usually occur along the perimeter of a mature renal lobe (ie,
perilobar nephrogenic rest), within the lobe itself (ie, intralobar
nephrogenic rest), or both (ie, combined). NRs may remain statio-
nary, undergo regression, or proliferate. In the last case, there is a
high risk of development of a WT, the most common malignant
neoplasm of the urinary tract in children.1,2

The suggestion that NRs could be a precursor lesion of WT was
proposed in the mid-1970s.3,4 Today, it is well accepted that NRs
are found in 25% to 40% of kidneys presenting WT.5 Thus, NRs
are considered to be clinically significant entities requiring close
surveillance when detected.2 The cause of malignant transforma-
tion of NRs to WT is not known. Multiple pathways to Wilms
tumorigenesis have been proposed recently, but are beyond the
scope of this discussion.6

Case report

A six year old boy was admitted to our Institution for parotitis and
suspected pancreatitis. The patient had been healthy since birth,
with normal growth and development.
An abdominal ultrasound was performed and it showed the pres-
ence of a hyperechoic formation at the upper pole of the right kid-
ney, as incidental finding. The lesion had an ovoidal shape, with
well-defined margins and a maximum diameter of 26 mm (fig. 1).
At computed tomography (CT) the lesion presented a homoge-
neous enhancement following contrast injection. There was no lym-
phadenopathy. These findings were consistent with the diagnosis of
NRs. As the patient was completely asymptomatic and no malig-
nancy was suspected it was undertaken regular follow-up with ultra-
sound.
During the first year of follow-up there was a slow increase in the
dimension of the lesion (from 26 to 28 mm). In the subsequent two
months there was an increase in the rate of growth of the lesion that
reached the maximum diameter of 35 mm.
In consideration of the increased growth rate of the lesion, we opt-
ed for surgical removal. Surgical intervention had a regular course,
in the absence of postoperative complications. 
Histological examination revealed the presence of NRs, without
neoplastic lesions. 
Currently the patient is 16 years old, in good health, and there have
been no signs of recurrence.

Discussion

To date, the NRs frequency in the general population is not well
defined. In our previous publication, the incidence of NRs detected

by ultrasound screening for kidney anomalies at two months of age
was found to be 2 out of 17.783.7
During infancy, they are most frequently of microscopic size, to be
found only at autopsy in approximately 1% of infant kidneys,
according to Beckwith et al.1 In most cases NRs regress or remain
stationary, remaining subclinical. According to Beckwith, approxi-
mately 1 out of 100 microscopic lesions persist and grow develo-
ping lesions large enough to be seen by US in the first months of
life (1). Many more can be expected to do so during the ensuing 15
years. For example, NRs were identified in children with WTs up to
111 months of age by Beckwith et al.1 These data indicate that most
NRs will regress or remain stationary without becoming apprecia-
ble clinically. However, some remnants will undergo progressive
enlargement as hyperplastic NRs.1 A small fraction will give rise to
a WT, accounting for about 1/3 of the total population of WTs in
the childhood population, which is about 1:10,000.1
Overt NRs may have a mixed appearance, manifesting themselves
as hypoechogenic, hyperechogenic, or isoechogenic nodules. Com-
puted tomography or magnetic resonance imaging rather than US
are thought to be the more appropriate means of reaching a defini-
tive diagnosis when needed in patients with NRs.
To date, there is not a uniform approach to the problem. A number
of variables such as number and location of lesions, age at discovery,
family anxiety, should be taken into consideration in the decision
making. In consideration of the accelerated growth rate of the
lesion, we recommend elective surgery because of the potential evo-
lution in WT.8-10

In conclusion, NRs can be incidentally identified in a preclinical
stage in the course of a sonographic exam done for other purposes.
Most will regress, but when detected, serial abdominal US in a spe-
cialized center are mandatory.
This insures detection of malignant transformation at an early sta-
ge should it occur. We have defined this as a ‘‘wait and see’’ policy,
which we advocate in such cases.
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