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ABSTRACT

Purpose: We determine the outcome of severe bilateral primary ureteropelvic junction type hydro-
nephrosis detected prenatally and managed postnatally with an initially nonoperative protocol.

Materials and Methods: A total of 19 newborns (38 kidneys) with prenatally diagnosed primary
grade 3 to 4 bilateral hydronephrosis were followed nonoperatively for a mean of 54 months
(range 14 to 187). If urinary obstruction with evidence of renal deterioration (decreased differ-
ential function and/or progressive hydronephrosis) occurred pyeloplasty was performed.

Results: Pyeloplasty was required in 13 kidneys (35%) in 9 patients (bilateral 4, unilateral 5).
Age at pyeloplasty ranged from 2 to 22 months (mean 6.5) in 12 patients and 64 months in 1. The
remaining 25 kidneys were followed nonoperatively (bilateral 20, unilateral 5). At last followup
the Society for Fetal Urology grade of hydronephrosis in kidneys followed nonoperatively was 0
to 2 in 21 and 3 in 4, compared to 0 to 2 in 9 and Society for Fetal Urology 3 in 4 kidneys treated
with pyeloplasty. Mean followup required for the most severely hydronephrotic kidney to achieve
maximum ultrasound improvement was 10 months (range 3 to 34) for kidneys followed non-
operatively and 14 months (4–31) for kidneys after pyeloplasty. Differential renal function was
measured in each kidney pair and compared using the difference in percent function between the
2 kidneys. In the nonoperative group mean initial difference in percent function was 8% (range
6% to 20%) and mean final difference was 5% (2% to 8%). In the pyeloplasty group mean initial
difference in percent function was 16% (range 8% to 30%) and mean final difference was 7% (2%
to 16%). With close followup and prompt pyeloplasty renal function improved to greater than
pre-deterioration levels in all kidneys.

Conclusions: These data represent the natural history of severe bilateral newborn hydronephrosis.
Renal dilatation and function improve with time in most kidneys. Close followup is required in the
first 2 years of life to identify the subgroup (35%) of children with obstruction that requires prompt
surgery. Such an approach prevented permanent loss of renal function. Nonoperative management
with close followup during the first 2 years appears to be a safe and recommended approach for
neonates with primary bilateral ureteropelvic junction type hydronephrosis.
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During the last decade the controversy surrounding
postnatal management of unilateral prenatally diagnosed
hydronephrosis has shifted significantly toward an initial
nonoperative approach. This approach is based on long-
term studies that described the natural history of unilat-
eral hydronephrosis as relatively benign, indicated that
the diagnosis of obstruction could be made by serially
comparing the ultrasonographic and renographic behavior
of the hydronephrotic and normal kidneys, demonstrated
that during nonoperative followup permanent loss of renal
function was rare and noted that as few as 22% of patients
with severe unilateral dilatation ultimately required py-
eloplasty.1–10 In contrast, when hydronephrosis is bilat-
eral, there is no normal standard for comparison and,
therefore, it may appear that the diagnosis of obstruction
is so fraught with inaccuracy that it would be imprudent to
treat these patients initially nonoperatively. However,
preliminary studies by Josephson et al of neonates with
prenatally detected bilateral hydronephrosis of varying
severity indicated that more than 50% could be safely
treated nonoperatively.10 This finding encouraged us to
examine the natural history of this condition in neonates
who present with severe degrees of bilateral hydronephro-

sis in an attempt to establish optimal treatment guide-
lines, and clarify and refine the criteria for diagnosing
ureteropelvic junction obstruction and performing pyelo-
plasty.

MATERIAL AND METHODS

The study population includes 19 neonates with primary
severe (Society for Fetal Urology grades 3 and 4) ureteropel-
vic junction type bilateral hydronephrosis initially diagnosed
in-utero who were followed for a mean of 54 months (range 14
to 187). All patients were initially treated nonoperatively
regardless of individual kidney differential function impair-
ment, diuretic washout pattern (half-time) or degree of hy-
dronephrosis on ultrasonography. Surgical intervention was
performed only if urinary obstruction developed and pro-
duced evidence of renal deterioration which was defined as a
decrease in individual kidney differential function (greater
than 10%), and/or progression of hydronephrosis on ultra-
sound (excluding the birth effect).

All patients underwent initial and periodic assessment of
hydronephrosis using ultrasound and standardized diuretic
renography as described previously.9 Diethylenetetramine-
pentaacetic acid was used primarily during the first 5 years
and more recently 99mmtechnetium mercaptoacetyltriglycineAccepted for publication March 8, 2002.
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has been used. Renography was performed as soon as feasible
after birth (often within the first few weeks of life) to estab-
lish baseline differential renal function. Serum creatinine
was measured to ensure that global renal function was nor-
mal. A bladder catheter was used in all patients and individ-
ual differential renal function measurements were obtained
with assessment of isotope washout after diuresis. Half-time
was not used as a tool in the treatment of these patients
based on its inaccuracy in assessing obstruction in unilateral
neonatal hydronephrosis.9 Ultrasound was used to evaluate
the degree of hydronephrosis which was graded according to
the Society for Fetal Urology guidelines.10 We attempted to
follow a protocol during the first 2 years of life, which based
the interval between initial and subsequent diagnostic tests
on the differential renal function in the hydronephrotic kid-
ney as described previously.9 However, this method required
modification since both kidneys were affected. Accordingly
the percent function of the worst functioning kidney was
used to determine the timing of followup studies, which was
3 months for function greater than 40%, 2 months for func-
tion 30% to 40%, 1 month for function 20% to 30% and 2
weeks for function less than 20%.

In addition, since both kidneys were hydronephrotic, differ-
ential renal function was measured in each kidney in each pair,
and the difference in the percentage function between the kid-
neys was used to assess and compare subsequent changes in
differential function of each with time. For example, a differ-
ence in percent function of 10% between the 2 kidneys indicates
that 1 kidney has 45% and the other 55% function, while a
difference of 0% indicates that both kidneys have 50% function.
Cystography was used in all cases to exclude from study cases
of vesicoureteral reflux. Additional exclusion criteria were ure-
teral dilatation or anatomical or neurogenic abnormality of the
lower urinary tract. Each patient was maintained on prophy-
lactic antibiotics for the first year of life or until there was
significant improvement in hydronephrosis.

RESULTS

Nonoperative group (25 kidneys). The nonoperative group
consisted of 15 patients with 25 kidneys. In 10 patients 20
kidneys were followed and in 5, 1 kidney was followed with-
out surgery. Initial grade of hydronephrosis in the nonopera-
tive group was 3 in 17 kidneys and 4 in 8. At last followup
hydronephrosis resolved (grade of 0 to 1) in 12 kidneys, and
improved to grade 2 in 9 and to grade 3 in 4 (fig. 1). Mean
followup required for the most severely hydronephrotic kid-
ney of each kidney pair to achieve maximum ultrasound
improvement or resolve was 10 months (range 3 to 34). Mean
initial difference in percent function between the 2 kidneys
was 8% (range 6% to 20%) and mean final difference was 5%
(of 2% to 8%). Global renal function measured by age specific
serum creatinine was normal in all patients.

Surgical group (13 kidneys). Pyeloplasty was performed on

13 kidneys (35%) in 9 patients (bilateral 4, unilateral 5) for
evidence of obstructive injury (decreased function 2, in-
creased hydronephrosis 8, decreased function and increased
hydronephrosis 3). Bilateral pyeloplasties were performed
metachronously. Patient age at pyeloplasty ranged from 2 to
22 (mean 6.5) in 12 and 64 months in 1. Mean interval after
pyeloplasty for the most severely hydronephrotic kidney in
each pair to achieve maximum ultrasound improvement was
14 months (range 4 to 31). At last followup hydronephrosis
had resolved in 6 kidneys (grade 0 to 1), and improved to
grade 2 in 3 and to grade 3 in 4 (fig. 2).

Mean initial difference in percent function was 16% (range
8% to 30%) and mean final difference was 7% (2% to 16%). All
5 kidneys requiring surgery for decreased function had the
worst initial percent function of each kidney pair. With close
followup and prompt pyeloplasty differential renal function
did not demonstrate a permanent decrease in any kidney and
improved to greater than pre-deterioration levels in all kid-
neys. There was no significant difference between the mean
difference in percent function and degree of hydronephrosis
(grade) at the end of followup when kidneys or kidney pairs
managed nonoperatively and surgically were compared.
Global renal function measured by age specific serum creat-
inine was normal in all patients.

DISCUSSION

For this prospective study on the long-term behavior of
severe, primary, bilateral ureteropelvic junction type hydro-
nephrosis in the newborn we used identical protocols concur-
rent with our reported study of unilateral hydronephrosis in
the newborn.9 Each patient was followed nonoperatively un-
less there was objective evidence of obstruction, defined as
worsening hydronephrosis and/or decreasing renal function
(greater than 10%). All patients were treated nonoperatively
regardless of initial degree of hydronephrosis, differential
function or diuretic renogram washout pattern. The decision
to intervene surgically was based entirely on serial meas-
urements and depended on subsequent change rather than
initial degree of function or dilatation of each kidney.

These long-term serial measurements defined the natural
history of prenatally detected bilateral severe hydronephro-
sis and confirmed the relatively benign nature of this condi-
tion, therefore suggesting that since its behavior is similar to
unilateral hydronephrosis a similar management protocol
may be safely followed. As with unilateral hydronephrosis,
this approach is predicated on the hypothesis that the mech-
anisms that originally produced hydronephrosis, whether ob-
structive or not, are no longer present and unlikely to recur
in the future in most cases. This supposition, which had been
proven for unilateral hydronephrosis,9 appears now to be
confirmed as only 35% of cases of severe bilateral hydrone-
phrosis displayed evidence of obstruction and required pyelo-
plasty during followup. In the remaining 65% of cases dila-
tation improved spontaneously and in many cases resolved

FIG. 2. Comparison of initial and final degrees of hydronephrosis
in each kidney using Society for Fetal Urology (SFU) classification11

after surgical management.

FIG. 1. Comparison of initial and final degrees of hydronephrosis
in each kidney using Society for Fetal Urology (SFU) classification11

after nonoperative management.
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completely, although it took up to 34 months for maximal
improvement to occur. Thus, as with unilateral hydronephro-
sis, an initial period of observation appears to be safe pro-
vided followup is close enough to identify signs of obstruction
and institute treatment promptly as was required in 13 of 38
kidneys. However, of these 13 kidneys only 5 showed signif-
icant decrease in differential renal function and prompt py-
eloplasty reversed this decrease completely in all. The other
marker for obstruction, progressive hydronephrosis, devel-
oped alone or coexisted with decreased function in 10 kid-
neys, and in all cases marked improvement or resolution
occurred after pyeloplasty.

The results confirm that newborns with severe, bilateral,
primary hydronephrosis can be treated nonoperatively just
as safely as those whose dilatation is unilateral, and that
signs of obstruction develop in about 35% of kidneys. Unfor-
tunately, those kidneys at risk are not able to be identified in
advance using the currently available testing modalities,
which include initial severity of hydronephrosis, degree of
individual renal functional impairment and/or shape of the
diuretic renogram.9 In the remaining 65% of kidneys hydro-
nephrosis rapidly improved or resolved during the first few
years of life. As long as evidence of obstructive injury could be
recognized early and treated promptly, permanent loss of
renal function was prevented.

In addition, we confirmed that just like unilateral hydro-
nephrosis there exists a critical period for children with bi-
lateral hydronephrosis, the first 2 years of life, when obstruc-
tion is most likely to become evident, as all but 1 patient
required surgery before age 2 years. This result reinforces
the caveat to pediatric specialists that they must be vigilant
in ensuring close followup during this time to prevent ob-
struction from existing unrecognized for too long and thereby
causing irreversible renal damage.9 Accordingly, we recom-
mend a protocol that limits the interval between diagnostic
tests to no more than 3 months for the first 2 years so that if
obstruction develops it will be recognized and relieved
promptly. Our data indicate that the risk of developing per-
manent loss of renal function is negligible when this type of
schedule is followed.

Use of differential renal function to provide a definition of
obstructive injury in neonates with severe bilateral hydrone-
phrosis requires clarification. Unlike unilateral hydronephrosis
when the affected kidney can be compared to a contralateral
normal control, in bilateral hydronephrosis there is no normal
control and function of both kidneys is potentially at risk. In
this setting a decrease in differential function of 1 kidney may
be caused either by an absolute decrease in function, by a
relative increase in the function of the opposite kidney and/or
both. Although global renal function measured by serum creat-
inine seemed normal, in the absence of a readily available,
accurate and reproducible method for measuring absolute renal
function (glomerular filtration rate or effective renal blood flow)
in infancy we were unable to make this differentiation pre-
cisely. However, our analysis suggests that from a practical
perspective, such discrimination is not necessary for safe man-

agement because regardless of whether the change in differ-
ential function is absolute or relative, its practical clinical
significance is the same, as it indicates that function of 1
hydronephrotic kidney is not keeping up to that of its mate.
This is how we define obstructive injury and it mandates
expeditious surgical intervention. For the management pro-
tocol adopted for bilateral hydronephrosis we used this defi-
nition for obstruction, and in each case prompt pyeloplasty
was followed by restoration of differential function in the
affected kidney.

CONCLUSIONS

Prenatally detected bilateral severe neonatal hydrone-
phrosis appears to be a relatively benign condition that can
be followed safely by a close initial nonoperative approach
unless or until there is evidence of obstruction with signs of
obstructive injury. A followup protocol that combines serial
ultrasound to assess the degree of hydronephrosis with ra-
dionuclide renal scanning to measure individual kidney dif-
ferential function permits early identification of approxi-
mately a third of kidneys that may develop signs of
obstruction and require pyeloplasty. Ensuring a sufficiently
close followup interval, especially during the first 2 years of
life, is essential to help prevent permanent loss of renal
function in kidneys that do develop signs of obstruction.
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