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OBJECTIVES To systematically summarize the available evidence concerning the impact of pyeloplasty on
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symptoms and differential renal function (DRF) in adults with unilateral UPJO in poorly func-
tioning kidneys (PFK), and to identify potential predictors of kidney function recovery that could
help clinicians select candidates for pyeloplasty.
METHODS
 A literature search (MEDLINE, Embase, Google Scholar, Scopus, ClinicalTrials.gov, and the
WHO Clinical Trials Registry) and systematic review were performed up to September 2020
according to the PRISMA guidelines. PFK were defined as a baseline DRF ≤30% on renal scintig-
raphy. The primary endpoints were symptom relief and postoperative scintigraphic DRF. Predic-
tors of kidney function recovery were evaluated and compared among studies.
RESULTS
 Nine studies comprising 731 patients met the inclusion criteria and were included for evidence
synthesis. A DRF increase >5% occurred in 13.3%-53.8% of 160 patients with a pre- and postop-
erative renal scan. Symptoms improved in 73.3%-93.3% of 141 adults after pyeloplasty. Neither
patient’s age, baseline DFR, comorbidities, degree of hydronephrosis, kidney parenchymal thick-
ness, nor kidney biopsy findings consistently predicted a significant DRF increase among 375
patients undergoing pyeloplasty.
CONCLUSION
 Based on a low level of evidence, pyeloplasty may relieve symptoms and stabilize kidney function
in adults with UPJO in PFK. A significant number of patients showed a DRF increase >5%, yet
no consistent predictor of kidney function recovery was identified. Until more evidence becomes
available, pyeloplasty could be considered for selected cases after accounting for the risks of a fail-
ure requiring a future nephrectomy. UROLOGY 156: e66−e73, 2021. © 2021 Elsevier Inc.
Ureteropelvic junction obstruction (UPJO) is a
frequent cause of hydronephrosis and may result
in progressive kidney damage. Some individuals

are diagnosed in adulthood, either incidentally or because
of a gradual onset of symptoms. Surgical repair is typically
indicated in the presence of pain, stone, or urinary tract
infections (UTI) or when scintigraphic differential renal
function (DRF) is <40%.1,2 Anderson-Hynes dismem-
bered pyeloplasty is the gold-standard procedure, with suc-
cess rates exceeding 90% and low morbidity regardless of
access (open, laparoscopic, or robot assisted).3
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Symptomatic patients with poorly functioning kidneys
(PFK)—variably defined in the literature as DRF <10%
to 30%—4-6remain a dilemma in clinical practice.
Nephrectomy is a definitive alternative that eliminates
the source of symptoms and is generally indicated when
kidney function recovery is unlikely. One study [7], how-
ever, showed that kidney preservation is feasible in up to
70% of children when a percutaneous nephrostomy was
placed before definite management. Paediatric series
report stable DRF and symptom resolution in most cases
after pyeloplasty.8-11 Some patients show significant
recovery, generally defined by a DRF increase >5%.2,4,5,12

These observations have led some authors to argue against
systematic nephrectomy in children with PFK.8-10

This scenario is more challenging in adults, who may
have a lower recovery potential because of longer-stand-
ing disease in fully developed kidneys. Still, some series
suggested a role for pyeloplasty as a nephron-sparing pro-
cedure for select cases.12,13 Although some studies have
reported significant DRF recovery and symptom
© 2021 Elsevier Inc.
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resolution, heterogeneity in inclusion criteria and result
reporting preclude adequate selection of candidates for
pyeloplasty. Additionally, UPJO repair should be worth
the risk of a failure requiring a later kidney removal. The
decision to perform a pyeloplasty in such cases requires an
evidence-based analysis of its outcomes in adults, which is
lacking in the literature.
Thus, we systematically reviewed the current literature

for all the available evidence concerning the impact of
pyeloplasty on symptoms and DRF in adults with unilat-
eral UPJO in PFK. We also searched for potential predic-
tors of kidney function recovery that could help clinicians
select candidates for pyeloplasty.
METHODS

Search Strategy
A systematic review of the medical literature was performed in
September 2020 according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.14

The search also followed the principles outlined in the Cochrane
Handbook for Systematic Reviews of Interventions.15 The review
protocol was planned a priori and prospectively registered at the
PROSPERO database under the code CRD42020192917.

The searched databases were MEDLINE, Embase, Google
Scholar, and Scopus. To identify possible ongoing trials, Clini-
calTrials.gov and the World Health Organization International
Clinical Trials Registry were also searched. Additionally, the
abstracts of the American Urological Association and European
Association of Urology annual meetings were screened for
unpublished studies. No time limitations were applied, and
results were restricted to articles published in English.

The standard search included the following keywords: uretero-
pelvic junction obstruction, UPJO, recovery, pyeloplasty, differential
renal function, and split renal function. Filters to avoid pediatric
studies were used. Additionally, references from the retrieved
articles were checked to complement the search. A detailed
description of the search protocol may be found in the supple-
mentary material.

Study Selection
Two reviewers (P.F.S.F. and V.S.) independently conducted the
search and screened abstracts for eligibility. The selected studies
were compared, and eventual disagreement was resolved by dis-
cussion or ultimately by 1 senior author (R.J.D.) in the case of
persistent dispute.

Original studies (randomized clinical trials, prospective
cohorts, case-control studies, and retrospective series) assessing
pyeloplasty outcomes for adult patients (≥18 years of age) with
unilateral UPJO in PFK were eligible. To be considered for
inclusion, at least 1 of the following characteristics should have
been evaluated: postoperative symptoms, scintigraphic DRF, or
predictors of kidney function recovery. Review articles, editorial
comments, case reports, and congress abstracts were excluded.
Case series with 10 or more patients were also included.

To accommodate the multiple DRF cut-offs used to define
PFK in the literature, studies assessing pyeloplasty outcomes in
patients with a DRF ≤30% (either as a single arm or compared
with those above a specified DRF cut-off) were included. As
every DRF cut-off implies an arbitrary decision, the chosen value
followed a practical approach intended to be clinically useful.
UROLOGY 156, 2021
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Studies assessing predictors of DRF recovery were included
regardless of the baseline DRF value. No restrictions were
applied with regard to pyeloplasty technique (dismembered or
not) or access (open, laparoscopic, or robot assisted).

Studies with patients younger than 18 years of age who had
bilateral UPJO or congenital anomalies of the urinary tract or
who had undergone endopyelotomy, redo pyeloplasty, or salvage
pyeloplasty were excluded. If 1 study assessed urinary obstruction
from multiple causes (eg, UPJO, ureteral stone, stricture), it
would still be included if specific data for UPJO were available
in the article or upon email request. Finally, we excluded series
in which pyeloplasty was selectively indicated after a drainage
procedure (eg, percutaneous nephrostomy, ureteral stenting) to
avoid selection bias towards favorable cases.
Data Acquisition
Data were independently extracted by 2 reviewers (P.F.S.F. and
V.S.). A data extraction form was developed a priori to collect
the following parameters: study design, period, and demo-
graphics; inclusion criteria; DRF cut-off; pyeloplasty access and
technique; the proportion of symptomatic patients and improve-
ment after pyeloplasty; postoperative DRF (mean and percent-
age of patients with significant improvement); duration of
follow-up; and predictors of recovery (whether statistically sig-
nificant or not). In the case of missing information, the first
author was contacted by email for elucidation.
Quality Assessment and Risk Of Bias
The Newcastle-Ottawa Scale16 was used to evaluate study qual-
ity for case-control studies and prospective cohorts. Scores ≥7
indicated low risk of bias, scores between 4 and 6 indicated mod-
erate risk of bias, and scores ≤3 indicated high risk of bias.

For case series, the risk of bias was assessed according to a
pragmatic approach based on external validity. It included the
disclosure of selection criteria used, consecutive selection of
study participants, the application of an a priori protocol, disclo-
sure of patients lost to follow-up, how attrition bias was dealt
with, and whether the proposed outcomes were properly
addressed and measured.
Data Analysis
Descriptive statistics were used to summarize the baseline charac-
teristics and study demographics. Because of the anticipated clin-
ical heterogeneity and the majority of studies being
nonrandomized in design, a narrative (qualitative) synthesis was
planned. The outcomes of interest were clinically oriented and
included (1) postoperative DRF (compared with baseline and as
percentage of improved, stable, and worsening patients); (2)
symptom improvement; and (3) predictors of DRF improvement
after pyeloplasty. In accordance with most studies on the
topic,2,5,12 significant DRF recovery was defined as an increase
≥5% from the baseline value.

A quantitative synthesis (ie, meta-analysis) was not possible
because of significant heterogeneity in the study populations,
DRF cut-offs, and the low level of evidence of the retrieved stud-
ies. Instead, the outcome frequencies were plotted and summa-
rized, followed by a qualitative analysis to propose hypotheses
and assemble all the available evidence to support clinical deci-
sion-making in this scenario.
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RESULTS

Study Selection
The literature search identified a total of 873 results − 569 stud-
ies from databases and 304 abstracts from urological meetings.
After removing duplicates, 666 studies underwent abstract
screening. Of these, 16 were eligible for full-text screening. Nine
studies comprising 731 patients met the inclusion criteria and
were included for evidence synthesis. Two articles assessed the
impact of pyeloplasty on DRF level and symptoms, 3 assessed
only predictors of kidney function recovery, and 4 evaluated
both. We could not retrieve any randomized clinical trial, case-
control, or prospective cohort to be included in the analysis.
Figure 1 shows the PRISMA flow diagram representing the
study-selection process. Table 1 summarizes the general features,
demographics, and duration of follow-up for each study selected.
Quality Assessment
Supplementary Table 1 outlines the pragmatic approach criteria
applied to estimate the risk of bias for each selected study. Only
Records after duplicat
(n = 666)

Records screened
(n = 666)

Full-text articles assessed for eligibility
(n = 16)

Studies included in qualitative synthesis
(n = 9)

Records identified through 
database searching

(n = 569)

noitacifitnedI
gnineercS

ytilibigilE
dedulcnI

Figure 1. PRISMA flow diagram outlining the search performed
PFK, poorly functioning kidney; PRISMA, preferred reporting item
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surgical series that fulfilled the search criteria were included in
the analysis, resulting in a high risk of selection and attrition
bias. Conversely, these studies were at a low risk of bias in terms
of treatment outcome measurement and reporting.
Impact of Pyeloplasty On Differential Renal Function
Table 2 summarizes DRF outcomes after pyeloplasty. Results are
expressed both as the mean increase from baseline and the pro-
portion of patients sustaining a significant improvement or
decrease in DRF level postoperatively.

Six studies comprising 160 patients with PFK evaluated the
impact of pyeloplasty on scintigraphic DRF; 5 compared patients
above and below a DRF cut-off of 15%-30%, while 1 consisted
in a single-arm series of adults with DRF <20%.

All studies reported some gain in mean DRF level after pyelo-
plasty. The mean increase varied between 1.0% and 7.2%,
reaching significance from baseline values in 2 series comprising
105 adults with PFK. A DRF increase >5% occurred in 13.3%-
53.8% of patients after pyeloplasty. Conversely, none to 20% of
Additional records identified 
through other sources

(n = 304 )

es removed

Records excluded following abstract 
review

(n = 650) 

Non-unilateral PFK (n = 285); 
Pyeloplasty not performed (n = 156);  
Not UPJO (n = 74);  Pediatric (n = 55); 
Outcomes of interest not assessed (n = 
53); Other (n = 27)

Full-text articles excluded, with reasons
(n = 7 )

- Outcomes not reported for PFK: 3

- Used creatinine or eGFR to define PFK: 1

- Performed endopyelotomy: 1

- Nephrostomy before pyeloplasty: 1

- Included patients aged <18 y: 4

- Multiple etiologies of obstruction, data on 
UPJO not available: 1

Note: Some studies were excluded for more 
than one reason.

. Abbreviations: eGFR, estimated glomerular filtration rate;
s for systematic reviews and meta-analyses.
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Table 1. Demographics and characteristics of the included studies

Pyeloplasty

Ref Y Patients, No. Age, Y* Men, % Right Side, %
Kidney Scintigraphy

Method
DRF

Cut-Off, % Access
Dismembered,

%

Crossing
Vessel At UPJ,

% Follow-Upy, Mo

Studies assessing pyeloplasty outcomes
Ortapamuk4 2003 32 36.5 53.1 41 DTPA 30 N/A 100 N/A 6.0

Singla1 2016 139 38 73.3 N/A N/A 25 54.0% lap
24.4% robot
assisted

100 N/A 9.0

Nayyar12 2016 32 26.8 78.1 25 L-ethyl cysteine 20 18.7% open
18.7% lap
62.6% robot
assisted

96.8 N/A 26.8

Nishi18 2016 13 30.0 53.8 26 MAG-3 20 100% lap 100 30.7 24.0
Elbaset2 2019 211 29.5 62.9 45 MAG-3 20 84.6% open

15.4% lap
97.7 15.4 67.1

Nascimento5 2020 57 36.6 38.6 51 DMSA 15 100% lap 100 26.3 17.8
Studies assessing only predictors of recovery
Bhat21 2012 24 29.6 66.7 42 DTPA None N/A 100 N/A 60.0
Harraz19 2014 85 30 51.8 54 MAG-3 None 100% open 100 N/A 11.0
Li17 2017 138 33.9 45 48 DTPA ≥10% 76% open

24% lap
100 N/A 12.0

Abbreviations: DMSA, technetium Tc 99m dimercaptosuccinic acid; DRF, differential renal function; DTPA, technetium Tc 99m diethylene triamine penta-acetic acid; Lap, laparoscopic; MAG-3, mercap-
toacetyltriglycine-3; N/A, not available; Ref, reference; UPJ, ureteropelvic junction.
* Age was reported as median by Singla, Ortapamuk, Harraz, and Nishi et al and as mean by Elbaset, Nayyar, and Nascimento et al.
y Follow-up was reported as median by Singla, Nascimento, Harraz, and Nishi et al and as mean by Elbaset and Nayyar et al. Ortapamuk et al report that all patients in their series were assessed at 6
months postoperatively.
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Table 2. Impact of pyeloplasty on DRF according to baseline values*

DRF, % DRF Outcome After Pyeloplasty

Ref

Subgroups by DRF,

%

Patients,

n Baseline After DRF Change%y P value Improved >5%, % Decreased >5%, %

Subgroups according to baseline DRF

Ortapamuk 20034 <30 10 22.8 25.0 +2.2 .33 20.0 0

>30 22 38.0 41.2 +3.2 50.0 0

Singla 20161 <25 15 22 24 +4z .12 40.0 20.0

>25 124 44 46 +1z 16.9 16.7

Nayyar 201612 <20 15 15.8 19.4 +3.6 Not reported 33.3 6.6

20-30 17 24.9 30.8 +5.9 47.0 0

Elbaset 20192 <20% 92 14.3 18.7 +4.4x < .001

< .001

39.1 4.4

20-30 129 24.9 27.2 +2.3x 17.8 6.2

Nasciamento 20205 <15 15 9.5 10.5 +1.0 .49 13.3 13.3

>15 42 41.1 42.1 +1.0 .21 9.5 7.2

Single-arm case series

Nishi 201618 <20 13 16.5 23.8 +7.3x .001 53.8 0

Abbreviations: DRF, differential renal function; N/A, not available; PFK, poorly functioning kidney; Ref, reference.
*Studies are grouped by to those that (1) compared the outcome based on a DRF cut-off and (2) assessed only patients with PFK.
yValues are expressed as the mean change, except by Nishi and Singla et al, who reported median values.
zValues represent median change and hence do not necessarily match the difference between postoperative and preoperative DRF values.
xStatistically significant (P < .05 if not otherwise specified).
patients exhibited a decrease >5% in DRF value after pyelo-
plasty.

Three studies compared the frequency of DRF outcomes
(improved, stable, or deteriorated) between groups. Singla et al1

found significantly higher rates of both DRF improvement and
worsening among patients with PFK. Elbaset et al2 also observed
improved DRF more often among patients with PFK, yet differ-
ences between groups did not reach statistical significance
(P = .1). Finally, Nascimento et al5 observed no significant dif-
ference between groups above and below the DRF cut-off.
Impact of Pyeloplasty On Symptoms
Table 3 summarizes the frequency of symptomatic patients and
symptom improvement rates after pyeloplasty. Five studies,
including 160 patients with PFK, evaluated baseline symptoms.
Table 3. Proportion of symptomatic patients and symptom rel
each study

Ref
Subgroups by DRF,

%
Patients,

n

Subgroups according to baseline DRF
Ortapamuk 20034 <30 10

≥30 22

Singla 20161 ≤25 15
>25 124

Nayyar 201612 ≤20 15
21-30 17

Elbaset 20192 <20 92
20-30 129

Nascimento 20205 ≤15 15
>15 42

Single-arm case series
Nishi18 <20 13

Abbreviations: DRF, differential renal function; Ref, reference; N/A, not
*Comparing symptom improvement rates between groups above and b
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The most frequently reported complaints were lumbar pain and
UTI. The proportion of symptomatic patients varied between
86.8% and 100% in the selected series, resulting in 141 symp-
tomatic patients with PFK. Among these series, 4 reported
symptom improvement rates of 73.3%-93.3% after pyeloplasty.
Three studies assessed symptom resolution rates according to a
DRF cut-off and found no significant differences between
groups.
Predictors of Kidney Function Recovery
The most frequently evaluated predictors of kidney function
recovery after pyeloplasty are listed in Supplementary Table 2.
All studies considered a DRF increase >5% significant, except
for Li et al,17 who used a DRF increase >10% to define success.
The results for the possible predictors are outlined below.
ief after pyeloplasty according to the cut-off established by

Symptomatic,
n (%)

Improved,
n (%) P Value*

No data on symptoms were provided N/A

14 (93.3) 13 (92.8) .65
116 (93.5) 102 (87.9)

15 (100) 14 (93.3) NS
17 (100) 17 (100)

85 (92.4)
N/A N/A112 (86.8)

15 (100) 11 (73.3) .60
42 (100) 34 (80.9)

12 (92.3) 11 (91.6) N/A

available; NS, nonsignificant.
elow the DRF cut-off.
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Age. The relationship between the patient’s age at pyeloplasty
and significant recovery was investigated in three studies. Both
Li et al17 and Singla et al1 used an age cut-off of 35 years to eval-
uate age as a predictor of recovery after pyeloplasty, but they
reached opposite conclusions: The former found age younger
than 35 years to be associated with significant recovery, whereas
the latter observed age older than 35 years to be associated with
stable or significantly improved DRF values. Finally, in the larg-
est series on the topic, Elbaset et al2 found no association
between age and kidney function recovery among 92 adults with
PFK after pyeloplasty.
Baseline Differential Renal Function. Baseline DRF indicates
the kidney’s residual functional capacity. Thus, lower baseline
function could limit the recovery potential of a PFK. This ratio-
nale apparently supports the recommendation of nephrectomy
for PFK. Nevertheless, four studies comprising 530 patients
observed no significant association between lower baseline DRF
values and significant recovery.
Comorbidities. In the presence of conditions known to provoke
kidney injury over time (eg, hypertension, diabetes, cardiovascu-
lar disease), the recovery potential may be limited. Singla et al1

tested whether an American Society of Anaesthesiologists physi-
cal status ≥2 could predict kidney function recovery and found
no significant association. Li et al17 also found no significant
association between a history of hypertension, diabetes, smoking
status, or alcoholism with DRF recovery.
Degree of Hydronephrosis. Persistent obstruction generally
results in hydronephrosis progression. Consequently, greater
dilation might indicate more advanced disease and provide an
insight into the kidney’s recovery potential. Four studies investi-
gated whether the degree of hydronephrosis could predict func-
tional outcome after pyeloplasty. Li et al17 found higher Society
for Fetal Urology dilation grades to be significantly associated
with poorer DRF responses. Elbaset,2 Nishi,18 and Harraz19 also
assessed the relationship between hydronephrosis and DRF
improvement but did not find any significant association.
Parenchymal Thickness. Parenchymal thickness may estimate
the residual viable kidney tissue and thus indicate the recovery
potential of a PFK. Harraz et al19 observed a significant associa-
tion between cortical thickness on preoperative computed
tomography scan and DRF improvement after pyeloplasty. In
contrast, Ortapamuk et al4 found no significant association
between parenchymal thickness >5 mm on preoperative ultra-
sound and DRF improvement.
Kidney Biopsy at Pyeloplasty. One study investigated the role
of a kidney biopsy performed at the time of pyeloplasty in adult
patients. The investigators found that a ‘normal’ (vs ‘patho-
logic’) kidney biopsy histopathology predicted significant DRF
recovery.
Miscellaneous. Many parameters have been investigated by
individual studies as possible predictors of recovery. Li
et al17found a significant association between a lower kidney
resistive index on preoperative Doppler ultrasound and an
extraparenchymal renal pelvis (vs. intraparenchymal) with DRF
recovery. They also assessed patient sex, body mass index,
UROLOGY 156, 2021
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affected side, and pyeloplasty access (open vs laparoscopic) and
observed no significant association with DRF improvement.

Other nonsignificant predictors of DRF improvement
included the anteroposterior diameter of the renal pelvis on
ultrasound,2 presence of crossing vessels,2,18 surgeon’s expertise,2

previous stenting/percutaneous nephrostomy,1 and preoperative
symptoms (vs asymptomatic patients).1
DISCUSSION
PFK constitute a clinical dilemma in the management of
adults with UPJO. This systematic review revealed, based
on a low level of evidence, that pyeloplasty may effec-
tively relieve symptoms and stabilize DRF in most cases.
Some patients may show a significant improvement in
DRF, yet no consistent predictor of recovery could be
identified among the included studies.

The rationale for nephrectomy for patients with PFK is
that kidney damage becomes irreversible below a certain
threshold. Pyeloplasty is then unable to provide recovery
of function despite adequate obstruction relief. Pyeloplasty
failure may also occur as a result of poor urine flow
through the anastomosis; pelvic distortion leading to non-
gravitational urine drainage; and stasis, with precipitation
of amorphous urates and crystals.12

Impact On Differential Renal Function and
Symptoms
The possibility of performing pyeloplasty despite poor
DRF was first investigated in the pediatric population.
Castagnetti et al20 published the only systematic review of
pyeloplasty outcomes and predictors of DRF improvement
in children. When examining PFK, significant recovery
was unlikely when UPJO was diagnosed antenatally, while
it occurred in 56%-100% of children diagnosed after
birth. Such promising outcomes were observed in chil-
dren, whose kidneys are developing and may have an opti-
mal potential for recovery, but they are not necessarily
valid for adults.

Five studies comprising 153 adult patients with PFK
showed a marginal increase of 1.0%-7.2% in mean DRF
values. Postoperative DRF values remained stable in 46%-
80% of cases, indicating that pyeloplasty may be effective
in preventing further loss of function. More importantly,
however, patients with PFK whose kidney would have
been removed sustained significant DRF improvement.
Thus, there may be a subset of PFK with a recovery poten-
tial greater than their higher-functioning counterparts.
This finding is supported by Singla et al,1 who found sig-
nificantly more DRF increases >5% among patients with
PFK. Elbaset et al2 also observed a difference in DRF out-
comes favoring PFK without attaining conventional levels
of statistical significance (P = .1). The heterogeneity
among DRF measurement techniques — 4 different radio-
pharmaceuticals among 9 studies—may limit generaliza-
tion of the findings. Still, they suggest that the rationale
of systematic nephrectomy for a PFK should be revisited.
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Expectant management is an option for asymptomatic
individuals with PFK. Other than loss of kidney function,
symptoms are the most common indication for surgery.
Accordingly, 86.8%- 100% of patients in 5 studies under-
went pyeloplasty for pain, stone, or UTI. No study pro-
vided a detailed description of symptoms or used a
validated instrument to quantify pain or UTI.
In this scenario, a nephron-sparing procedure should

obviate kidney function loss and consistently treat symp-
toms. The available evidence indicates that it may be the
case for pyeloplasty: Symptoms improved in 73.3%- 100%
of patients. Of note, patients with PFK showed no signifi-
cant difference in symptom improvement rates.

Predictors of Recovery
A reliable predictor of DRF recovery would be useful for
refining the indication of pyeloplasty. Age, comorbidities,
and apparent residual parenchyma on imaging studies are
empirically used in clinical practice. Six studies compris-
ing 629 patients investigated the association of several
variables with significant DRF recovery. Both Doppler
kidney resistive index and the degree of hydronephrosis
on ultrasound were found to predict significant DRF
recovery in 1 study.17 These findings, though promising,
need further validation before clinical application. Kidney
biopsy findings may also be useful for predicting recov-
ery,21 but its use is limited as it implies performing an
invasive procedure before pyeloplasty.
Conversely, intuitive factors, such as comorbidities and

parenchymal thickness, were not significantly associated
with DRF recovery. Age yielded conflicting results, with
series favouring younger patients,17 older patients,1 or no
significant association at all.2 These results may be the
result of the low number of patients, selection and attri-
tion bias, or the lack of a real association. Furthermore,
lower baseline DRF values were not associated with func-
tional outcomes in any of the included studies, supporting
a possible role for pyeloplasty for PFK. These series have a
high risk of selection bias, however, and may overestimate
the recovery potential, accounting for this apparent lack
of difference. The bottom line is that the current literature
lacks consistent predictors of recovery to support clinical
decision-making.

Limitations and Future Perspectives
This systematic review retrieved studies in the lower spec-
trum of evidence. Our results reveal that the interest in
nephron-sparing alternatives for adults with PKFs has
increased in the past decade. This fact, combined with
the relative rarity of such cases, may explain why only ret-
rospective surgical series exist. They are prone to signifi-
cant selection bias, however, as none followed an a priori
protocol. Less favorable cases may have undergone differ-
ent procedures (eg, nephrectomy). No study indicated
how many PFK did not undergo pyeloplasty or how they
were managed.
Follow-up between 9 and 67 months among selected

studies is also an important limitation because most
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patients were operated on in the third and fourth decades
of life. It has been demonstrated that pyeloplasty success
rates decline on longer follow-up, whereas symptoms may
recur.22 The series also do not report on patients lost to
follow-up, resulting in a high risk of attrition bias. Signifi-
cant heterogeneity among studies limits the identification
of predictors of recovery. Age and DRF, for instance, were
tested sometimes as continuous variables, other times as
categoric variables. Also, the 3 studies dedicated to pre-
dictors of recovery included patients within all DRF lev-
els, so they provide limited insight specifically for PFK.

The limitations aside, our findings indicate that some
adult patients with UPJO in PFK may benefit from pyelo-
plasty. Systematic nephrectomy for a PFK probably
implies removing recoverable kidneys, so caution is rec-
ommended in the indication of this procedure. No reliable
preoperative feature could be identified in the literature to
support the decision for either procedure, yet several
potential predictors await further validation. Above all,
this systematic review highlights the need for prospective
studies to better elucidate the role of pyeloplasty in PFK
and to define predictors of recovery. Multi-institutional
initiatives are the key to overcoming the relative rarity of
this presentation. Until then, pyeloplasty may be consid-
ered for select cases of UPJO in PFK based on a low level
of evidence.
CONCLUSION
Based on a low level of evidence, pyeloplasty may relieve
symptoms and stabilize kidney function in adults with
UPJO in PFK. A minority of patients may sustain signifi-
cant DRF improvement, yet no consistent predictor of
kidney function recovery was identified in the literature.
More studies are needed to define the role of pyeloplasty
in this scenario. Until then, caution is recommended
before proceeding with kidney removal.
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