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Summary

Introduction
Management of poorly functioning kidneys with
ureteropelvic junction obstruction (UPJO) is
controversial, with some recommending direct ne-
phrectomy and others direct pyeloplasty, and others
temporary diversion. This study aimed to determine
whether pyeloplasty is associated with higher
complication rate than nephrectomy under these
circumstances and whether it allows for functional
recovery.

Methods
A retrospective review of 77 patients undergoing
surgery for UPJO associated with a differential renal
function (DRF) < 20% at 4 centres between January
2000 and December 2015 was conducted. Short- and
long-term complications between pyeloplasties
(n Z 47) and nephrectomies (n Z 16) and the
changes in the DRF after pyeloplasty were
compared.

Results
Patients undergoing nephrectomy had significantly
lower median pre-operative DRF (p < 0.001) and
were significantly more likely to undergo a minimally
invasive approach (p Z 0.002) than those undergo-
ing pyeloplasty. No postoperative variable was sta-
tistically different between groups. After a mean
follow-up of 63 (10e248) months, no statistically
significant difference was found in intra-operative,
nech M et al., Pyeloplasty vs. nephrectomy for urete
function <20%): a multicentric study, Journal
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early, late, and overall complications between
pyeloplasty and nephrectomy. Pyeloplasty failed in
3% (2/62) of cases. Of the patients undergoing suc-
cessful pyeloplasty, 36 had a pre-operative and a
postoperative renogram, and functional recovery
>5% was observed in 13 (36%), whereas the DRF
remained unchanged in 16 (45%). Only postnatal
diagnosis was associated with a significantly higher
chance of functional recovery (odds ratio
[OR] Z 4.13, p Z 0.047).

Discussion
Nephrectomy was more commonly performed using
a minimally invasive approach and required less-
intense follow-up than pyeloplasty. Moreover, com-
plications after pyeloplasty, although occasional,
required additional surgery which was never
required after nephrectomy. Moreover, it should be
considered that conservative treatment might be a
third option in some of these patients.

Conclusions
In the study patients, pyeloplasty was not associated
with significantly higher morbidity than nephrec-
tomy. Need for deferred nephrectomy seems
exceptional in decompressed kidneys even though
renal function remains poor. Of the pyeloplasty
cases not requiring additional surgery, one-third
showed an improvement in DRF and a postnatal
diagnosis was the only predictive factor for renal
functional recovery.
ropelvic junction obstruction in poorly functioning
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Complications in patients undergoing pyeloplasty vs. nephrectomy

Overall 77 pts Pyeloplasty 62 pts (80%) Nephrectomy 15 pts (20%) p-value

Early Complications 2 (2%) 2 (4%) 0 (0%) e

< Grade 3* 1 1 0
Grade 3 to 5* 1 1 0

Late Complications 4 (5%) 3 (5%) 1 (7%) 1.000
< Grade 3* 2 1 1
Grade 3 to 5* 2 2 0

Overall Complications 6 (8%) 5 (8%) 1 (7%) 1.000
< Grade 3* 4 3 1
Grade 3 to 5* 3 3 0

1.e2 M. Gnech et al.
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Introduction

In patients with unilateral hydronephrosis due to a sus-
pected ureteropelvic junction obstruction (UPJO), a
decrease in the differential renal function (DRF) < 40% is
usually considered an indication for surgery [1]. In most
cases, the need to preserve the kidney is not questioned.
Nevertheless, if renal function is severely impaired, which
means an arbitrary cut-off in the DRF ranging from <20% to
<5%, the management becomes more controversial [2].
Under these circumstances, many surgeons recommend
nephrectomy based on the assumption that the contribu-
tion of such poorly functioning kidneys to overall kidney
function is negligible and that nephrectomy is possibly
associated with lower long-term morbidity than pyeloplasty
[3]. Others, however, still recommend pyeloplasty because,
reportedly, some of these kidneys can show a significant
function recovery after reconstructive surgery [4e9]. Un-
fortunately, the amount of function recovery is quite vari-
able and no predictors have been identified [8e10].
Therefore, some surgeons recommend a trial of urine
diversion to assess the actual potential for function recov-
ery before taking a final decision on the most appropriate
surgical option [4,5]. This strategy, however, commits the
patients to multiple procedures/anaesthesia, quite a long
period of evaluation, and all the drawbacks associated with
indwelling urinary catheters. Finally, to the study authors’
knowledge, no study has directly compared the outcome of
pyeloplasty with that of nephrectomy in this group of
patients.

Thus, a retrospective study was conducted to compare
intra-operative, short- and long-term complication rates
after pyeloplasty vs. nephrectomy in patients with unilat-
eral UPJO in poorly functioning kidneys, defined as a DRF
�20%. The study was also aimed to determine the propor-
tion of patients experiencing a significant function recovery
after pyeloplasty, i.e., an increase in the DRF >5%, and the
possible predictive factors for function recovery. Given the
relatively rare occurrence of the condition, a multicentric
study was conducted.

The study hypotheses were that (1) nephrectomy of a
poorly functioning kidney has lower morbidity than
dismembered pyeloplasty and (2) a dismembered
Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
kidneys (differential renal function <20%): a multicentric stu
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pyeloplasty in a poorly functioning kidney allows for sig-
nificant postoperative function recovery.

Materials and methods

A retrospective chart review of cases undergoing treatment
for UPJO at four high-volume paediatric urology units was
conducted. Institutional databases were queried for all the
nephrectomies and pyeloplasties, and cases in whom the
procedure was performed for UPJO were identified. Overall
study period was from January 2000 to June 2016, but it
varied slightly among centres based on the availability of
institutional databases as follows: Padua, 2000e2016;
Milan, 2011e2016; San Paulo, 2005e2016; Hamilton,
2004e2016.

At all centres, pyeloplasty was generally the primary
treatment choice. Nephrectomywas elected onan individual
basis because of surgeon and/or family preferences. Ne-
phrectomywas never considered in kidneyswith a DRF>20%.

Inclusion criteria were age <18 years and unilateral
UPJO in a kidney with DFR �20%. Cases with secondary
UPJO, evidence of associated urological upper or lower
urinary tract conditions (such as vesicoureteral reflux or
posterior urethral valves) and follow-up shorter than 6
months and/or incomplete data were excluded.

Treatment included either a dismembered Anderson-
Hynes pyeloplasty or a nephrectomy (performed via either
open or minimally invasive approach) based on the surgeon
discretion.

Postoperative follow-up included serial ultrasound (US)
at increasing intervals (generally 2, 6 and 12 months post-
operatively and yearly thereafter) in all cases. A follow-up
diuretic renogram was usually obtained 6e12 months
postoperatively.

For the purpose of this study, different parameters were
collected by co-authors from each centre, from charts or
electronic medical records and from retrospective or pro-
spective databases already approved by the respective
ethics committees. Collected data included age, gender,
pre-operative variables (weight, blood values, clinical his-
tory, laterality, anteroposterior diameter [APD] of the renal
pelvis and DRF), operative details (surgical procedure,
operative time, urinary diversions and complications) and
omy for ureteropelvic junction obstruction in poorly functioning
dy, Journal of Pediatric Urology, https://doi.org/10.1016/
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postoperative variables (hospital stay, urinary diversion and
complications).

Complications were differentiated into intra-operative
including blood loss >50 ml, renal pedicle, renal paren-
chyma or other organs injuries; postoperative (before
discharge) including need for blood transfusion, urinary
tract infection (UTI)/pyelonephritis, urine leak, prolonged/
severe pain, ileus and fever; and long-term including
recurrent febrile UTI/pyelonephritis, recurrent abdominal
or flank pain, ipsilateral stone disease, stent misplacement,
Table 1 Comparison of patients undergoing pyeloplasty vs. nep

Variable Ove
pts

Patient characteristics

Centre Padua (Italy) 36 (
Milan (Italy) 26 (
Hamilton
(Canada)

7 (9

Saint Paul (Brazil)8 (1
Gender Male 49 (
Side Left 43 (
Age at surgery Median (range)

mos
20 (

Preoperative variables

Weight at surgery Median (range) Kg18 (
Diagnosis Antenatal 34 (
Symptoms Yes 28 (

Pain 25 (
Hematuria 3 (4

Urinary tract infection Yes 11 (
Pyelonephritis Yes 2 (3
Antibiotic prophylaxis Yes 28 (
Preoperative urinary diversions Yes 11 (

Extracorporeal 3 (4
Intracorporeal 8 (1

Preop. antero posterior diameter of renal
pelvis

Median (range)
mm

34 (

Preop. differential renal function Median (range) % 15 (
�10% 25 (
>10% � 20% 52 (

Surgical Variables

Surgical approach Open 48 (
Minimally
invasive

29 (

Robotic 20 (
Laparoscopic 9 (1

Crossing vessel Yes 19 (
Drains Median (range)

days
4 (2

Catheter Median (range)
days

1 (0

Postoperative Variables

Length of Hospital stay Median (range)
days

4 (2

Follow-up Median (range)
mos

63 (

p-values proving statistically significant were highlighted in bold.

Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
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recurrent haematuria and hypertension. Complications
were graded according to the modified Clavien-Dindo
classification [11].

Changes in HN during follow-up for patients undergoing
pyeloplasty were assessed using the APD of the renal pelvis
on the transverse plane. On renal scans, renal function
recovery was defined significant if greater than 5%.
Different kinds of radiopharmaceuticals were used, but the
same nuclear scan was performed pre-operatively and
postoperatively.
hrectomy.

rall 77 Pyeloplasty 62 pts
(80%)

Nephrectomy 15 pts
(20%)

p-value

47%) 25 (40%) 11 (73%)
34%) 22 (36%) 4 (27%)
%) 7 (11%) 0 (0%)

0%) 8 (13%) 0 (0%)
64%) 38 (61%) 11 (73%) 0.384
56%) 37 (60%) 6 (40%) 0.168
1-240) 19 (1-240) 65 (9-205) 0.119

3-77) 14,2 (3-72) 27 (5,9 -77) 0.137
44%) 29 (47%) 5 (33%) 0.394
36%) 23 (37%) 5 (33%) 0.598
32%) 20 (32%) 5 (33%) 0.548
%) 3 (5%) 0 (0%) 1.000
15%) 8 (13%) 3 (21%) 0.426
%) 1 (2%) 1 (7%) 0.345
36%) 21 (34%) 7 (47%) 0.594
14%) 8 (13%) 3 (20%) 0.440
%) 3 (5%) 0 (0%) 0.491
0%) 5 (8%) 3 (20%)
12-124) 32.5 (12-94) 42.5 (15-124) 0.218

0-20) 17 (7-20) 5 (0-12) <0.001

32%) 11 (18%) 14 (93%) <0.001

58%) 51 (82%) 1 (7%)

62%) 44 (71%) 4 (27%) 0.002

38%) 18 (29%) 11 (73%)

26%) 8 (13%) 1 (6%)
2%) 10 (16%) 10 (67%)
25%) 17 (28%) 2 (13%) 0.211
-7) 5 (2-7) 3 (2-5) 0.149

-4) 1 (0-4) 1 (0-3) 0.332

-17) 4 (2-17) 4 (2-5) 0.352

10-248) 68 (10-248) 39 (35-110) 0.074

omy for ureteropelvic junction obstruction in poorly functioning
dy, Journal of Pediatric Urology, https://doi.org/10.1016/
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Pyeloplasty failure was defined as the indication for
additional intervention by the corresponding treating sur-
geon based on worsening hydronephrosis and presence of
postoperative symptoms (febrile UTI, abdominal/flank pain
or hypertension) and/or persistence of obstructive param-
eters on diuretic renal scintigraphy. Decline in renal func-
tion on renal scan, instead, was not considered per se a
reason for pyeloplasty failure, provided that pelvic dilata-
tion improved meanwhile. Indeed, persistent obstruction in
the presence of improving dilatation is overwhelmingly rare
[12,13]. Under these circumstances, instead, decreasing
function might be the consequence of a progressive self-
maintaining deterioration according to the so-called the-
ory of disuse atrophy [14]. Treatment was considered suc-
cessful when the aforementioned conditions were not
identified during follow-up.

Intra-operative, short-term (before discharge) and long-
term complications were the primary study outcomes.
These were compared between pyeloplasty and nephrec-
tomy cases. The secondary outcome was the change in the
DRF of the affected kidney after pyeloplasty. Variables
including age at diagnosis (<vs. > 24 months), presentation
(asymptomatic vs. symptomatic), pre-operative APD of the
renal pelvis, pre-operative kidney function (preoperative
DFR 0%e10% vs. 10%e20%), type of surgical approach (open
vs. minimally invasive), urinary diversions, presence of
complications, postoperative symptoms and long-term
complications were compared in patients experiencing
DFR improvement >5% vs. those who did not, as predictors
of function recovery.

Data were analysed using IBM� SPSS� Statistics Base,
version 22.0, (SPSS Inc., Chicago, IL, USA). Univariate
analysis was performed using parametric or non-parametric
tests depending on data distribution as assessed using the
Kolmogorov-Smirnov test of normality. Tests included the
chi-squared test (or the Fisher exact test for small sample
size) for categorical data and the unpaired t-test or the
Mann-Whitney test for ordinary data. To evaluate predic-
tive factors of functional recovery after pyeloplasty, the
paired t-test and the Wilcoxon test were used. A logistic
regression analysis was performed including pre-operative
and operative variables. All p-values were two-sided, and
a value < 0.05 was considered significant. A post hoc power
analysis was added with a power considered adequate
>80% (0.8).
Results

Seventy-seven children fulfilled the inclusion criteria
(Table 1). These corresponded to 6.9% of all treated UPJO
(77/1009) and ranged among the 4 centres from 1.8% (7/
382, Hamilton, Canada) to 12.8% (26/202, Milan, Italy). In
34 (44%) patients, the diagnosis was antenatal, and 28 (36%)
were symptomatic. Median pre-operative APD was 34
(12e124) mm, and median pre-operative DRF was 15%
(0e20). A temporary urinary diversion was performed in 11
(14%). None of the patients underwent a period of conser-
vative treatment before surgery. The median age at surgery
was 20 (1e240) months. A pyeloplasty was performed in 62
(80%), including 8 of the 11 who underwent a temporary
Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
kidneys (differential renal function <20%): a multicentric stu
j.jpurol.2019.05.032
diversion, while a nephrectomy was carried out in the
remaining 15 (20%) cases.

Pre-operative characteristics were not significantly
different between the two groups (Table 1), but median
pre-operative DRF was significantly lower in patients un-
dergoing nephrectomy vs. pyeloplasty, 5% (0e12) vs. 17%
(7e20), p < 0.001. Moreover, patients undergoing ne-
phrectomy were generally older that those undergoing
pyeloplasty, although the difference did not attain statis-
tical significance. A minimally invasive approach was
significantly more common in patients undergoing ne-
phrectomy (p Z 0.002). Finally, no postoperative variable
appeared to be statistically different between groups.
Mean follow-up duration was 91 � 74 and 59 � 32 months
for the pyeloplasty and the nephrectomy groups,
respectively.
Complications after pyeloplasty vs. nephrectomy

No intra-operative complication was recorded. Two (2%)
early complications were identified, one grade II and one
IIIb, after pyeloplasty. The grade II was a UTI (1%) in a child
on antibiotic prophylaxis for recurrent pre-operative UTI.
He was also circumcised during pyeloplasty. The infection
was treated with intravenous antibiotics. The grade IIIb
complication was a persistent urine leak (1%) managed by
double-J stent insertion.

Late complications occurred in four patients (5%), 2
grade II and 2 grade IIIb. Three were after pyeloplasty (1
grade II and both the grade IIIb), while the remainder after
nephrectomy (grade II). Grade II complications were both
febrile UTIs and were treated with oral antibiotics (one
after pyeloplasty and one after nephrectomy). Patients
with grade IIIb complications underwent a deferred ne-
phrectomy because of pyeloplasty failure, one 71 months
after pyeloplasty for development of hypertension and the
other 9 months after pyeloplasty for worsening dilatation
with a drop of DRF from 20% to 9%. These were the only 2
failures in the 62 patients undergoing pyeloplasty (failure
rate, 3%).

Overall, no statistically significant differences were
found in early, late and overall complications between
pyeloplasty and nephrectomy groups (Table 2).
Renal function changes after pyeloplasty

Pre-operative and postoperative renograms were avail-
able in 36 of the 62 patients (58%) undergoing a suc-
cessful pyeloplasty. One child reached a postoperative
DRF of the affected kidney of 47%, starting from a 19%
pre-operative DRF; otherwise, the mean increase in the
DRF was 3.5 � 9.8%. A functional recovery >5% was
observed in 13 (36%) cases, the DRF remained un-
changed in 16 (45%) and 7 patients (19%) experienced a
drop in the DRF greater that 5% compared with pre-
operative values. In the latter, initial median function
was 17%, ranging from 10% to 20%. Comparing the pa-
tients experiencing functional recovery greater than 5%
with the others (Table 3), only a postnatal diagnosis was
associated with a better functional recovery
omy for ureteropelvic junction obstruction in poorly functioning
dy, Journal of Pediatric Urology, https://doi.org/10.1016/



Table 2 Complications in patients undergoing pyeloplasty vs. nephrectomy.

Complications Overall 77 pts Pyeloplasty 62 pts (80%) Nephrectomy 15 pts (20%) p-value

Timing Grade [11]

Early Complications 2 (2%) 2 (4%) 0 (0%) -
< Grade 3* 1 1 0
Grade 3 to 5* 1 1 0

Late Complications 4 (5%) 3 (5%) 1 (7%) 1.000
< Grade 3* 2 1 1
Grade 3 to 5* 2 2 0

Overall Complications 6 (8%) 5 (8%) 1 (7%) 1.000
< Grade 3* 4 3 1
Grade 3 to 5* 3 3 0

Pyeloplasty vs. nephrectomy for ureteropelvic junction obstruction 1.e5
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(p Z 0.047) corresponding to a 4.13 increased chance
of experiencing postoperative function recovery >5%.
Discussion

In the study patients with UPJO in poorly functioning kid-
ney, pyeloplasty was not associated with significantly
higher morbidity than nephrectomy. However, pyeloplasty
was followed by an improvement in the DRF in only one-
Table 3 Analysis of variables influencing postoperative functio

Variable Overall 36
(%)

�5% 13 (%) <

Diagnosis

Antenatal 19 (53%) 4 (31%) 1
Postnatal 17 (47%) 9 (69%) 8

Urinary tract infection 4 (11%) 2 (15%) 2
Antibiotic prophylaxis 12 (33%) 4 (31%) 8
Pre-operative urinary diversion

Extracorporeal 2 (5%) 0 (0%) 2
Intracorporeal 2 (5%) 1 (8%) 1

Pre-operative APD

Median (range) mm 31 (12e85) 25 (12e79) 3
Pre-operative DRF

Median (range) % 16 (7e20) 19 (9e20) 1
Pre-operative DRF

�10% 7 (19%) 1 (8%) 6
>10%e�20% 29 (81%) 12 (92%) 1

Age at surgery

Median (range) 34 (1e240) 55 (1e196) 5
Surgical approach

Open 24 (67/%) 9 (69%) 1
Minimally invasive 12 (33%) 4 (31%) 8
Robotic 7 (20%) 1 (8%) 6
Laparoscopic 5 (14%) 3 (23%) 2

Crossing vessel 10 (28%) 4 (31%) 6
Postoperative urinary diversion

Extracorporeal 12 (33%) 4 (30%) 8
Intracorporeal 20 (56%) 8 (62%) 1

N.A., no assessed; DRF, differential renal function; OR, odds ratio; A
nificant were highlighted in bold.

Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
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third of cases. Postnatal diagnosis was associated with a
significantly increased likelihood of function recovery.

The first issue with the present study is to determine a
cut-off to define an obstructed renal unit as poorly func-
tioning. A DRF on diuretic renography <20% was used as
cut-off, but admittedly, this is arbitrary and other cut-offs,
ranging from <30% to <5%, are also used in the literature
[4e9]. This can be a source of heterogeneity in the com-
parison of data among available studies, but, in fact, no
evidence supports the use of a specific cut-off. Stock et al.
n recovery (DRF increase >5%) after pyeloplasty.

5% 23 (%) OR p-value Power
analysis

5 (65%) 4.17 [1.05e19.85] 0.047 0.49
(35%)
(9%) 1.90 [0.20e17.75] 0.609 0.51
(35%) 0.87 [0.18e3.78] 1.000 0.57

(8.5%) 0.55 [0.02e4.92] 1.000
(4%) 0.67

5 (17e85) 0.98 [0.94e1.03] 0.61 N.A.

5 (7e20) 1.07 [0.91e1.28] 0.40 N.A.

(26%) 4.23 [0.61e85.49] 0.38 0.69
7 (74%)

(1e240) 3.21 [0.32e15.47] 0.24 N.A.
0.83 [0.17e3.50] 1.00 0.6

5 (65%)
(35%)
(26%)
(9%)
(26%) 1.41 [0.29e6.41] 0.71 0.45

(35%) 1.33 [0.30e6.40] 1.00 0.7
2 (52%)

PD, anteroposterior diameter; p-values proving statistically sig-

omy for ureteropelvic junction obstruction in poorly functioning
dy, Journal of Pediatric Urology, https://doi.org/10.1016/
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[15] attempted to make a clinicopathological correlation
studying the relationship among DRF, renal histology and
outcomes after pyeloplasty. They reported that children
with a DRF<35% had a higher chance of significant histo-
logical changes on biopsy and a lower chance of prospective
improvement in DRF [15].

In addition, the prevalence of poorly functioning kidneys
in patients undergoing pyeloplasty is poorly known. Menon
et al. [8] reported a DRF<20% in 112 of 744 (15%) patients
undergoing pyeloplasty over a 12-year period. In the pre-
sent study, poorly functioning kidneys counted for 7% of all
cases undergoing surgery for UPJO. The rate varied be-
tween less than 2% and 12%. Given the retrospective nature
of this study, it is possible that some cases were missed, but
it is thought this improbable since cases were identified
using digital databases. It is rather speculated that differ-
ence in the prevalence of poorly functioning kidneys might
reflect differences in referral patterns among centres. It is
also possible that, in this series, the rate of poorly func-
tioning kidneys was rather low because some cases could
have been treated with no surgery, based on the assump-
tion that the potential for recovery of these kidneys is
minimal, and many do not get infected and tend to involute
over time. While it is acknowledged that this could also be a
third viable alternative for the management of these pa-
tients, this search strategy did not allow the identification
of these cases.

However, studies including renal biopsy have become
increasingly rare in the literature, perhaps because of
ethical concerns. More recent studies have rather focused
on the chance for postoperative function recoverability to
gauge the role of pyeloplasty in this group of patients
Table 4 Series of patients with UPJO in poorly functioning kidn

Author
Journal, year

Cut-
off

N of
pts

Management Follow

Gupta et al[4]
Urology, 2001

10% 20 PCN, pyeloplasty after
improvement in 15

Mean
1.3 ye

Aziz et al[5]
Eur J Pediatr
Surg, 2002

10% 12 PCN, pyeloplasty after
improvement in all

Not r

Wagner et al[6]
Eur J Pediatr
Surg, 2008

10
e40%

7 Pyeloplasty, selective PCN Media
(1e5)

<10%4

Bansal et al[7]
J Pediatr Urol,
2011

10
e30%

33 Pyeloplasty, selective PCN Mean
41.6 m
(8e75<10%6

Menon et al[8]
J Pediatr Urol,
2016

0e9%40 Pyeloplasty, selective PCN Maen
1.3 ye10

e20%
62

Lone et al[9]
J Pediatr Surg,
2016

�15%24 Pyeloplasty, selective PCN Mean
50.9 �
mont

Present study �20%62 Pyeloplasty, selective PCN Mean
mont

PCN, percutaneous nephrostomy; UPJO, ureteropelvic junction obstr

Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
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[4e9]. Most of the published series show significant func-
tion recovery in a large proportion of patients with poor
functioning kidneys (Table 4), but a publication bias is
possible because people observing some improvement after
surgery could have been more motivated to present their
results. In general, this study’s results are less optimistic
than those of the previous ones. Only one patient experi-
enced a function recovery to an almost normal function,
and only one-third of cases overall experienced an
improvement in the DRF greater than 5%. The DRF remained
unchanged in half of cases and decreased in the remainder
despite a general improvement in hydronephrosis on ul-
trasound. Only one nuclear renal scan was obtained post-
operatively between 6 and 12 months after pyeloplasty, but
this leaves little space to the hypothesis that DFR
improvement would have been greater on later scans, as
almost all available series show that improvement is
maximum in the first months after obstruction release and
plateaus thereafter [4,8,9].

To possibly select those cases who are likely to experi-
ence function recovery after pyeloplasty, predictors of
function recovery were looked for. Nevertheless, as in
previous studies, none of the pre-operative characteristics
proved to be a strong predictor of postoperative function
improvement. The only variable statistically different in
patients experiencing recovery was a postnatal diagnosis,
irrespective of the presence of symptoms or of a crossing
vessel. It can be explained by the fact that prenatal UPJO
influences the normal development of the whole kidney. In
contrast with this hypothesis, however, others have re-
ported better function recovery in cases diagnosed prena-
tally [8,16,17].
ey.

-up Change in DRF Nephrectomy
after pyeloplasty

2.3 �
ars

Mean final DRF
31.4% � 12.8%

0

eported DRF between 35% and
45% in all

0

n 2
years

Median DRF 41% (17%
e43%)

0

Median DRF 36% (12%
e48%)

follow-up
onths
)

Mean increase in DRF
14..2%

0

Mean increase in DRF
13..9%

4.6 �
ars

Improvement of DRF
>5% in 63% children

1 patient for
persistent
hypertension in 1

follow-up
28.7

hs

Mean increase in DRF
18.4% � 8.4%

0

91 � 74
hs

Improvement of DRF
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In the absence of predictors of function recovery that
could guide the decision-making, some authors have rec-
ommended a trial of urinary diversion to select cases war-
ranting renal preservation [4,5]. Diversion can be
performed with an external nephrostomy tube or an inter-
nal double-J stent, and a period of 4e8 weeks has been
recommended to determine the real chance of recovery
[4,5]. This strategy, however, makes management much
longer and bothersome for the patient. Often the proced-
ure requires an anaesthesia and radiation exposure. Tubes
can dislodge or trigger infections. An additional renal
scintigraphy is necessary to assess function after the period
of diversion. Only 1 of 4 patients in this series showed an
improvement �5%. Therefore, in keeping with Lone et al.
[9], percutaneous drainage could be reserved to acute
emergency, whereas pyeloplasty could be performed
directly in elective cases.

Some reports on adults suggested that pyeloplasty in
poorly functioning kidneys could be fraught with a higher
failure rate than the same procedure in kidneys with better
preserved function [14]. In keeping with other paediatric
series, however, risk of failure did not seem to be increased
in the study patients [18,19]. The 3% (2 of 62 cases) failure
rate in the study patients undergoing pyeloplasty is com-
parable with the <5% failure rate reported by the study
authors and others in the whole population of patients
undergoing pyeloplasty [12,18,19]. However, the primary
aim of present study was not to compare the success of
pyeloplasty in kidneys according to preoperative DRF but
rather to determine whether making a pyeloplasty in poorly
functioning kidneys increased the morbidity of treatment
regardless of the outcome in terms of DRF. The study data
support a shift in management allowing offering of pyelo-
plasty also to patients with poorly functioning kidneys. This
shift is consistent with similar clinical scenarios where
poorly functioning renal units are left in situ if not
obstructed, such as in case of dysplastic kidneys with
associated vesicoureteral reflux [20,21], or after decom-
pression, such as in duplex system ureteroceles after
endoscopic decompression [22,23] or upper pole ectopic
ureters after re-implantation [24].

The real disadvantage of pyeloplasty, in the study au-
thors’ opinion, lies with the fact that patients undergoing
this treatment require a follow-up with repeated ultra-
sounds and a renal nuclear scan which can be avoided
otherwise. Moreover, even though complications occur only
occasionally, they carry higher risk of morbidity than those
occurring after nephrectomy and can involve additional
surgery [8,9], as it was the case in 3 of our 62 pyeloplasties
vs. none of the 15 nephrectomy cases. Still nephrectomies
are more likely to be performed using a minimally invasive
approach. These differences could be considered signifi-
cant from a clinical point of view. On the other side,
however, direct nephrectomy causes excision of some kid-
neys that can reach a reasonable function, if preserved.
This information is relevant, at least, for patient
counselling.

One major limitation of the present study is the retro-
spective design and the relatively small number of cases
included. This makes the study possibly underpowered to
detect some differences. Ureteropelvic junction obstruc-
tion in poorly functioning kidneys, however, is a relatively
Please cite this article as: Gnech M et al., Pyeloplasty vs. nephrect
kidneys (differential renal function <20%): a multicentric stu
j.jpurol.2019.05.032
uncommon condition, and this seems to be one of the
largest series anyway, which emphasises the clinical rele-
vance of the study results. Still, pre-operative and post-
operative renal nuclear scans were available in around 60%
cases only. This is not fully surprising because in clinical
practice, not all surgeons recommend a follow-up nuclear
scan if improvement of the dilatation is noted on ultra-
sound. Another limitation is the possible intrinsic mea-
surement error of US scans performed in different
institutions by several physicians. For the same reason, we
could not analyse thickness of the renal parenchyma or
other US characteristic of the affected kidney as predictors
of function recovery because these data were detailed only
in a minority of reports. Still, cases treated conservatively
were not included although it is acknowledged that this
could be an option.

Conclusions

This retrospective multicentre study appears to be the first
to directly compare nephrectomy and pyeloplasty out-
comes of children with UPJO in poorly functioning kidneys.
In the study patients, morbidity was not significantly
different between pyeloplasty and nephrectomy. Although
an improvement in differential function >5% was observed
only in one-third of cases undergoing pyeloplasty, particu-
larly if pre-operative function was <10%, need for deferred
nephrectomy was exceptional in decompressed kidneys
even though renal function remained poor. Of note, ne-
phrectomy was significantly more likely to be performed
using minimally invasive approach and required a much
less-intense follow-up than pyeloplasty. These benefits
could be clinically relevant for the patient, particularly if
pre-operative function is <10%.
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