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RESULTS

 

The mean serum creatinine values before 
and after initial treatment were worse in 
boys who developed CRF than in those who 
did not (

 

P

 

 

 

=

 

 0.08); the mean glomerular 
filtrate rate (GFR) at 1 year old was 
52 mL/min/1.73 m

 

2

 

 in the former and 102 in 
the latter (

 

P

 

 < 0.001). Proteinuria was present 
during the follow-up in 79% of patients in 
CRF and in only 17% of those with normal 
RF. All patients who developed CRF had 
echogenic renal changes while only 53% of 
the others had (

 

P

 

 < 0.01). Other variables 
showed no statistically significant differences 
(VUR, UTI, hypertension and final patient age). 
Of 33 patients in RI at diagnosis, nine were 
treated by valve ablation and 24 by temporary 
pyelo-ureterostomy. The initial mean serum 
creatinine value was worse in the latter than 
in the former (20.8 vs 13.0 mg/L). However, 
at 1 year old the mean GFR was better in 

the latter than in the former (

 

P

 

 < 0.05). 
These GFR differences persisted during the 
first years of life but had disappeared by the 
fifth.

 

CONCLUSIONS

 

The most significant prognostic factor for the 
future development of CRF is the GFR at 
1 year old. The onset of proteinuria during 
the follow-up is associated with a worse 
prognosis. Echogenic renal changes may help 
to identify those dysplastic kidneys that 
will develop RI. Neonatal boys in RI who 
underwent pyelo-ureterostomy had better RF 
during the first years of life than those who 
underwent valve ablation.
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OBJECTIVE

 

To determine which variables besides bladder 
dysfunction can help to predict the outcome 
of renal function in boys with posterior 
urethral valves (PUV).

 

PATIENTS AND METHODS

 

All 40 patients with PUV in this retrospective 
study were diagnosed and began treatment in 
our hospital within the first 3 months of life, 
and have had 

 

≥

 

5 years of follow-up. At 
the time of diagnosis, 33 were in renal 
insufficiency (RI) and seven had normal renal 
function (RF). At the time of the study 16 were 
in chronic renal failure (CRF) and 24 had 
normal RF. We compared their RF (initial and 
during follow-up), vesico-ureteric reflux 
(VUR), urinary tract infection (UTI), 
proteinuria, hypertension, renal echogenicity, 
final patient age and initial management.

 

INTRODUCTION

 

PUV are the most frequent cause of lower 
urinary tract obstruction in boys. This 
pathology constitutes a clinical spectrum 
ranging from severe forms, with important 
repercussions on the upper urinary tract and 
renal function (RF), to milder forms [1–3]. The 
mortality in these children has decreased 
significantly over the last few years, but the 
deterioration in RF continues to pose a serious 
problem and nearly 30% enter renal 
insufficiency (RI) before adolescence [3]. 
Being able to distinguish between boys with 
a favourable development and those 
irreversibly condemned to chronic renal 
failure (CRF) would be very useful.

Recently, different authors have suggested 
that bladder dysfunction can be responsible 
for the slow and progressive deterioration in 
RF that some of these patients show over the 
years [4,5]. As well as bladder dysfunction, 
there are other factors that can help to 
identify the prognosis for these patients’ RF. 

Age at diagnosis, the level of serum creatinine 
1 year after de-obstructive treatment, the 
presence of VUR at the time of diagnosis, the 
appearance of proteinuria, hypertension, 
UTI, altered renal echogenicity and initial 
treatment are all factors that may help to 
predict future development or the long-term 
prognosis [3,6]. The purpose of the present 
study was to identify which of these variables 
can be used to predict the final outcome of 
this obstructive uropathy.

 

PATIENTS AND METHODS

 

All patients with PUV included in this study 
fulfilled the following criteria: early diagnosis 
(< 3 months old), treatment begun and 
continued in our hospital, and all followed for 
at least 5 years (mean 12, range 5.3–24.2). Of 
the 179 patients with PUV treated between 
1974 and 2001, only 40 fulfilled these three 
criteria and were included in the analysis. The 
initial diagnosis or suspicion of PUV was 
based on prenatal ultrasonography in 47%, 

UTI in 21%, or others (dehydration, electrolyte 
changes, sepsis, abdominal mass, etc., 32%). 
The patients’ initial evaluation included renal 
function, urine culture, urine analysis, upper 
and lower urinary tract ultrasonography 
and/or excretory urography and voiding 
cysto-urethrography. At diagnosis, 32 
patients presented with unilateral or bilateral 
(21) high-grade VUR while eight had no 
reflux.

The initial treatment consisted of valve 
ablation in 16 patients and a pyelo-
ureterostomy (uni- or bilateral) in 24. The 
pyelo-ureterostomy was closed at a mean 
(range) age of 13 (12–15) months. Of the 16 
patients initially treated with valve ablation, 
nine had presented in RI and seven had 
normal RF. All patients who underwent pyelo-
ureterostomy had RI.

All patients were evaluated regularly 
throughout their follow-up, assessing renal 
function, urine culture and urine analysis, 
blood pressure, proteinuria, upper and lower 
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urinary tract ultrasonography and/or 
excretory urography, voiding cysto-
urethrography and a DMSA scan.

At the time of this study 16 patients (40%) 
were in CRF (GFR < 80 mL/min/1.73 m

 

2

 

) and 
24 (60%) had a normal RF. Of the 16 in CRF at 
the end of study, seven were in end-stage 
renal disease and nine had a GFR of 
40–80 mL/min/1.73 m

 

2

 

. The mean (

 

SD

 

) age of 
the patients was 15 (5.6) years in those with 
CRF and 12 (5.6) years in those with a normal 
final RF. The GFR was calculated with the 
Schwartz formula [7] and proteinuria of 
>4 mg/m

 

2

 

/h was considered significant. 
Student’s 

 

t

 

-test and the chi-square test were 
used for statistical analysis.

 

RESULTS

 

The mean (

 

SD

 

) serum creatinine initially and 
after removing the obstruction in the 24 
patients with a normal final RF was 15 (0.8) 
and 4.3 (0.9) mg/L, respectively. The 16 
patients who had CRF at the end of the study 
had a higher mean serum creatinine level at 
the time of diagnosis, at 19.3 (10.8) mg/L, and 
their recovery of RF after surgery was also 
worse, at 12.2 (9.0) mg/L, but the differences 
before and after surgery were not statistically 
significant in either (

 

P

 

 

 

=

 

 0.08).

In contrast, the mean values at 1 year old 
for both GFR and serum creatinine were 
significantly different (

 

P

 

 < 0.001) between 
patients in CRF and those with a normal RF at 
the end of the follow-up; the difference was 
also of prognostic value. The mean (

 

SD

 

) GFR at 
1 year old in the 24 patients with a normal 
RF at the end of the study was 102 
(19.9) mL/min/1.73 m

 

2

 

, and 52.1 (29.5) in 
the 16 who were in CRF.

All patients with CRF showed changes in renal 
echogenicity from the beginning (hyper-
echogenicity and poor cortex-medullary 
differentiation), against only 53% of those 
with a normal RF; the difference was 
statistically significant (

 

P

 

 

 

=

 

 0.01).

The appearance of proteinuria throughout the 
follow-up was also statistically significant 
(

 

P

 

 < 0.01); 79% of the children with CRF had 
proteinuria during the follow-up, compared 
with only 17% of those who, at the end of the 
study, maintained a normal RF.

The presence of one or more renal scars on 
the DMSA scan also had prognostic value 

(

 

P

 

 < 0.01); 94% of those with CRF had one or 
more renal scars, compared with only 43% of 
the patients with a normal RF.

Patient age at the end of the study, the 
presence or absence of VUR, hypertension 
and the number of UTIs per patient and year 
were not statistically significantly different 
between the groups and therefore had no 
prognostic value (Table 1).

Of the 33 patients with RI at the time of 
diagnosis, nine were initially treated with 
valve ablation and 24 with a temporary pyelo-
ureterostomy. The mean serum creatinine 
before surgery was higher in the latter than 
in the former (20.8 and 13 mg/L, 

 

P

 

 < 0.05). 
However, the recovery of RF at 1 year old was 
better in the latter than the former, with mean 
GFRs of 90.6 and 60.4 mL/min/1.73 m

 

2

 

, 
respectively (

 

P

 

 < 0.05). These differences 
continued during their first years of life but 
by the fifth year of follow-up, GFRs were 
similar in both treatment groups, with no 
statistically significant difference, at 
93.3 (21.8) and 96.2 (75.7) mL/min/1.73 m

 

2

 

, 
respectively

At the end of the study, six of nine patients 
originally treated with valve ablation were in 
CRF, compared with only nine of 24 (38%) 
of those originally treated with pyelo-
ureterostomy. The respective final ages were 
15.5 (5.5) and 11.8 (5.1) years, respectively. 
However, and despite the differences, this was 
not statistically significant, given the sample 
size (

 

P

 

 

 

=

 

 0.1).

 

DISCUSSION

 

By adolescence, 

 

ª

 

30% of boys with a 
neonatal diagnosis of PUV have RI [3,6]. In a 
study of 114 boys, Parkhouse 

 

et al.

 

 [8] found 
that 26% of those with PUV were in CRF at 
puberty and all (but one) had had a normal RF 
during infancy. The deterioration in RF had 
occurred at 6–14 years old.

The long-term development of RF depends on 
many factors in boys with PUV. The challenge 
in managing these patients is to avoid, as 
much as possible, the deterioration in RF 
which can eventually occur. To achieve this 
the factors that affect the prognosis of RF 
must be identified. Several authors have 
noted different variables that may have 
predictive value or be responsible for long-
term RF in these patients [3,6].

The bladder dysfunction that some of these 
children have will be decisive in the 
development of their RF [4,5]. Poor 
compliance has recently been associated with 
the worst prognosis [9] but other factors have 
also been implicated in the worsened 
prognosis in these boys, e.g. age at diagnosis 
renal dysplasia, renal function before and 
after treatment to remove the obstruction, 
VUR, UTI, proteinuria, hypertension and initial 
treatment [3,6].

The level of serum creatinine at 1 year old has 
been shown to have a greater predictive value 
in boys diagnosed before or within a few days 
of birth than the level at the time of diagnosis 
[3]. The explanation is that the levels of serum 
creatinine after de-obstructive treatment are 
a more faithful reflection of functional kidney 
mass than those obtained before, and indeed, 
serum creatinine levels at 1 year old correlate 
strongly with the patients’ final outcome. A 
serum creatinine value of 

 

£

 

8 mg/L at 1 year 
old is associated with a practically normal 
final RF [10,11]

In the present study there was no statistically 
significant correlation between serum 
creatinine values at diagnosis and final RF, 
although the GFR at 1 year old was strongly 
correlated with final RF (

 

P

 

 < 0.001). Most of 
the patients with a GFR of 

 

≥

 

80 mL/min/
1.73 m

 

2

 

 at 1 year old had a normal RF at the 
end of the study.

More recently, others [3,6] showed that there 
is a clear prognostic relation between the 
serum creatinine levels at 4–5 days after 

 

TABLE 1 

 

Variables with no statistical 
significance and low 
prognostic value

 

Mean (

 

SD

 

) variable Normal RF CRF
Final age, years 12 (5.6) 15 (5.6)
VUR, % 83 75
Hypertension, % 4.2 25
UTIs, n 2.9 (1.9) 5.8 (4.5)
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bladder catheterization and future RF. 
However, they did not show that a decrease in 
serum creatinine levels after this procedure 
had any predictive value.

We did not analyse serum creatinine levels at 
4 days after bladder catheterization in the 
present patients, but levels several days after 
de-obstruction were different in those 
patients who eventually had CRF from those 
who did not, although the differences were 
insignificant (

 

P

 

 

 

=

 

 0.08).

Treatment for patients with PUV has been 
continually changing in an attempt to find a 
therapy that could improve the prognosis. 
Nevertheless, controversy remains about the 
best neonatal treatment in some of these 
boys. Discussion about the initial treatment 
arises with reference to the patients who, 
after bladder catheterization, have no 
decrease in serum creatinine levels to 

 

£

 

 8 mg/L and any change in upper urinary 
tract dilatation. In these cases some have 
recommended a ureterostomy, as they 
have shown that this procedure will permit 
greater recovery of RF and better control 
of UTIs [12,13]. On the contrary, others 
consider that this type of therapy offers no 
additional advantage for recovery of RF 
and that it depends more on the effect of 
fetal obstruction than later treatment 
[6,14,15].

The present study shows that, despite a 
possibly worse RF, patients treated with an 
early temporary pyelo-ureterostomy had 
a better RF at 1 year old than patients 
treated with valve ablation. Moreover, these 
changes persisted during the first 5 years of 
life.

Finding at least one kidney with good 
corticomedullary differentiation on 
ultrasonographic diagnosis of a boy with PUV 
has been associated with a good prognosis 
[16,17]. Ultrasonography helps to identify, 
from the very first months of life, boys with a 
poor prognosis who will eventually develop 
CRF.

In the present study, all boys with CRF had 
had strongly hyperechoic kidneys from the 
beginning, as shown by poor corticomedullary 
differentiation on the ultrasonogram. 
Although this finding was also present in 53% 
of the patients who had a normal RF at the 
end of the study (

 

P

 

 < 0.01), it can still help the 
prognosis in these patients.

Of boys with PUV, 30–70% also present with 
uni- or bilateral VUR at diagnosis; the 
presence of this condition during 
nephrogenesis may contribute to the 
dysplastic changes in their kidneys. Some 
authors consider that while unilateral VUR 
has no relation with the prognosis of RF in 
these patients, bilateral high-grade reflux is 
significantly correlated with the prognosis 
[8,11]. Like others, we found no significant 
relationship between uni- or bilateral VUR 
and final RF [6,10,18].

The appearance of proteinuria during infancy 
has been related to a worse prognosis [1]. 
Pathogenically this result could be related to 
decreased kidney functional reserves, which 
cannot respond to the increased demand 
resulting from the child’s growth. Thus, the 
functioning nephrons actually produce a 
hyperfiltration in their attempt to maintain 
a normal RF. Excess filtration produces 
proteinuria and focal segmentary 
glomerulosclerosis, and results in kidney 
failure.

In the present study, 79% of the boys who had 
proteinuria developed CRF, while only 17% of 
those with a normal RF did so (

 

P

 

 < 0.01). The 
presence of proteinuria throughout the 
follow-up had predictive value and can help 
to evaluate the prognosis. We found no 
significant differences between the outcome 
and other variables, e.g. hypertension, number 
of UTIs and final age, which have no 
prognostic value.

From the present results, the most significant 
prognostic factor for developing CRF in these 
patients is the GFR at 1 year old. The presence 
of proteinuria during growth worsens the 
prognosis of a patient with PUV. Changes in 
kidney echogenicity can help to identify those 
kidneys with an important dysplastic 
component and which will consequently 
develop CRF. Neonates diagnosed with PUV 
and RI who had a temporary pyelo-
ureterostomy had a better GFR in their first 
years of life than those treated with valve 
ablation.
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