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Abstract 

Background:  With routine antenatal ultrasonography, fetal hydronephrosis is commonly diagnosed. This leads to 
early detection of postnatal uretero-pelvic junction obstruction which may require surgical intervention. But, there is 
no clear consensus in the benefits of operating these patients in the neonatal age.

Methods:  Aim—To study the functional outcome after pyeloplasty in neonates with antenatally diagnosed unilat-
eral uretero-pelvic junction obstruction (UPJO). Records of all neonates (N = 48) who presented between 2016 and 
2018 with prenatal diagnosis of unilateral UPJO and underwent a Anderson-Hyne’s Pyeloplasty were retrospectively 
analyzed. Indications for surgery were SFU grade 3 or 4, a split renal function (SRF) < 40% on a diuretic renal scan and 
antero-posterior renal pelvic diameter (APD) > 2.5 cm with parenchymal thinning. Parenchymal thickness (PT) and 
APD measured by ultrasonography, and SRF measured by 99 m Tc-EC renal scan were compared before and after 
surgery.

Results:  Our study comprised of 48 patients with 79.2% males (n = 38). UPJO affected the left side more (n = 30, 
62.5%). The mean age at pyeloplasty was 28 days (range 26–30). The outcome was considered successful in 46 
(95.84%) patients. The APD decreased from a mean of 3.5 cm APD preoperatively to 1.38 cm 1 year later which was 
statistically significant (p < 0.001). The PT increased from 3.95 to 7.1 mm 1 year postoperatively which was signifi-
cant (p < 0.001). The drainage pattern and SRF improved in 46 (95.84%) patients. The SRF improved from a mean of 
35.48–44.7% 1 year postoperatively which was significant (p < 0.001).

Conclusion:  Pyeloplasty done in the neonatal age for prenatally diagnosed UPJO, having SFU grade 3–4 UPJO, leads 
to significant improvement of SRF and PT with minimal complications. Neonatal Pyeloplasty for significant UPJO is a 
safe procedure which provides the kidney maximum opportunity to improve function.
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1 � Background
Uretero-pelvic junction obstruction (UPJO) is defined 
as an obstruction to the flow of urine from the renal pel-
vis to the proximal ureter. The prevalence is estimated at 
one per 1500 live births with a male–female ratio of 3–4 
to 1 [1]. With routine antenatal ultrasonography, uro-
logical anomalies are identified as early as 12–14 weeks 

of gestation [2]. Fetal hydronephrosis, causes postnatal 
UPJO in 0.2–0.4% of cases [1–3] and 15–39% of them 
require surgical intervention [4–8]. Pyeloplasty is an 
effective surgical treatment to improve urinary drainage 
and affects postoperative renal function of the involved 
renal unit, but not all kidneys improve after surgical 
treatment [9, 10]. At present, renal imaging modalities 
cannot reliably predict which renal units are at risk for 
permanent kidney damage, and who will improve spon-
taneously [11]. Some authors recommend early surgi-
cal intervention for maximal recovery of renal function 
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and preservation of renal parenchyma [8, 12]. However, 
some authors have shown that UPJO is relieved sponta-
neously in some patients kept for delayed intervention 
or prolonged observation and those that remain do not 
always lead to renal function impairment [12]. They rec-
ommend surgical option to be reserved for those with 
an observed decrease in renal function that can improve 
after pyeloplasty [3, 5]. In this single center, retrospective, 
observational study, we study functional outcomes after 
pyeloplasty done in newborns 1 month or less in age with 
unilateral UPJO.

2 � Methods
The records of all children who presented between 2016 
and 2018 to our institution with prenatal diagnoses of 
unilateral PUJ obstruction were retrospectively ana-
lyzed. The patients (N = 48) included in the study were all 
patients who underwent a Anderson-Hyne’s pyelopasty 
at or before 1 month of age. Indications for surgery were 
SFU grade 3 or 4, a split renal function (SRF) < 40% on a 
diuretic renal scan with obstructed drainage, antero-pos-
terior renal pelvic diameter (APD) > 2.5  cm with paren-
chymal thinning. Ultrasonogram (USG) was done at the 
end of the first week of life to confirm the diagnosis and 
grade according to the SFU grading of hydronephrosis 
and note the APD and parenchymal thickness (PT). In 
children with SFU grades 3 and 4, radionuclide evalua-
tion with Technetium-99  m Ethylenedicysteine (EC) 
[using F-0 protocol in all patients] was done at 3 weeks 
of life. Obstructed drainage was considered when the 
EC scan showed an obstructed curve, t1/2 > 20 min and 
significant tracer retention after 2 h. A voiding cystoure-
throgram was done only in those cases who showed ure-
teric or bladder abnormalities on USG. Those who did 
not have an obstructive pattern or had drainage at 2-h 
delayed film on radionuclide scan, single kidney status, 
bilateral disease, associated vesico-ureteric reflux, and 
other urological anomalies were excluded. Parents were 
counseled regarding the severity of hydronephrosis and 
the obstructive pattern.

A standard open dismembered pyeloplasty was per-
formed by the same surgeon in all patients via the extra-
peritoneal approach with a mini-flank incision using 6-0 
polyglactin interrupted sutures for the uretero-pelvic 
anastomosis. Intra-operatively, a 3 Fr double J stent was 
placed in antegrade fashion across the anastomosis and 
a perinephric drain was kept. The stent was removed 
after 6–8 weeks after a follow-up USG at 1 month. USG 
was repeated at 3, 6, 9, 12 months post-surgery to ensure 
improvement noting the APD and PT.

The radionuclide scan (EC scan) was repeated at one 
year, at the same center using the same protocol, to assess 
final SRF and drainage. PT and APD measured by USG 

and renal function measured by 99 m Tc-EC renal scan 
were compared before and after surgery. Successful out-
come was considered when all of the following were 
achieved, i.e., increase in PT with decrease in APD on 
USG with Renogram showing non-obstructive drain-
age pattern, reduction in t1/2 and less/no hold-up at 2-h 
delayed films and increase of 5% in SRF from original 
value.

This retrospective study was approved by the institu-
tional ethics committee (IEC-BJWHC/AP/2018/043-
V1,3/12/18). Legal guardians of subjects signed a written, 
informed consent for undergoing the procedure. The 
study procedures complied with the guidelines provided 
by the Declaration of Helsinki. All original data reported 
in this study was entered in Microsoft Excel sheet and 
evaluated using the SPSS software package. The out-
comes were compared using the Student t test and Chi-
square test.

3 � Results
Our study comprised of 48 patients with 79.2% males 
(n = 38) and ten females. UPJO affected the left side more 
(n = 30, 62.5%). The mean age at pyeloplasty was 28 days 
(range 26–30). A successful outcome was achieved in 46 
(95.84%) patients (Table  1). The mean APD before sur-
gery was 3.5 cm which decreased to 1.38 cm after surgery 
which was statistically significant (p < 0.001). The mean 
PT of all renal units increased from 3.95 mm preopera-
tively to 7.1  mm one year postoperatively which was a 
significant (p < 0.001) increase. The APD decreased and 
PT increased in all cases. The SRF and drainage pat-
tern improved in 46 (95.84%) patients, while in two 
cases it stayed obstructed. 3 (6.25%) patients in the 
study had postoperative urinary tract infection of which 
one (2.08%) required re-admission and intravenous 

Table 1  General characteristics and  complications 
in the study group

Number (N) Percentage %

Sex
  Male 38 79.2

  Female 10 20.8

Laterality
  Right 18 37.5

  Left 30 62.5

Complications
  Urinary tract infections 3 6.25

  Readmission 1 2.08

Obstruction
  Pre-op 46 95.84

  Post-op 2 4.16
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antibiotics. The unilateral SRF improved from a mean 
of 35.48% before surgery to 44.7% postoperatively which 
was significant (p < 0.001) (Table 2). The two patients with 
un-improved drainage pattern and function post-surgery, 
had low preoperative function (< 20%). They showed ana-
tomical improvement with decrease in APD and mar-
ginal increase in PT postoperatively (Table  3). They are 
kept on close follow-up.   

4 � Discussion
In the present study, we have tried to evaluate the ben-
efits and drawbacks of intervening early in the neonatal 
age for prenatally diagnosed UPJO. To decide the opti-
mal timing of surgery in prenatally diagnosed UPJO is 
difficult due to the lack of ability, to define which kid-
ney will benefit from surgical intervention and who will 
have deterioration in renal function. On the one hand, 
the aggressive approach of operating every patient intro-
duces risks of surgical complications to the many who 
would have spontaneously resolved. On the other hand, 
the “conservative management for all” approach puts 
some infants at risk for permanent loss of renal function. 
Several indices have been introduced to identify the need 
for surgical intervention. Symptoms such as pain, the 
APD of the affected kidney, or a decrease in SRF to below 
40% of expected values and SFU grades 3–4 are consid-
ered prime indications [11, 13, 14]. Hence, we have stuck 
to those indications to select patients for pyeloplasty. 
The role of pyeloplasty to prevent deterioration and to 
improve renal function is known for many years and was 
historically the standard of care treatment. In 1990, Rans-
ley et al. [3] were one of the first to question the benefits 

of universal surgery approach. Ransley et al. reported that 
pyeloplasty for deterioration in function was required 
only in 23 out of 100 cases, while Arora et  al. reported 
this in 23.9% cases [3, 4]. Arena et  al. [5] also reported 
good recovery in function in those who were followed up. 
However, these studies also included grade 2 SFU hydro-
nephrosis. Chertin recommended expectant manage-
ment in cases of antenatally diagnosed UPJO, as it avoids 
unnecessary surgery and even if renal function deterio-
rates, delayed pyeloplasty recovers the initial functional 
level. However, he stressed that special efforts should be 
made to ensure that patients are not lost to follow-up 
[15]. Most authors acknowledge the importance of close 
surveillance, with a maximum interval between diagnos-
tic tests of 3 months for the first 2 years of life, so that any 
obstruction can be relieved promptly and kidney damage 
avoided [15]. In developing countries like India, with a 
sizeable rural and illiterate population with poor compli-
ance, close follow-up may not be feasible.

Although there are several publications supporting 
initial conservative treatment of UPJO diagnosed prena-
tally, several authors have expressed concern about loss 
of renal function during expectant management. In 1998, 
Conford and Rickwood and Khemchandani in 2019 felt 
that in patients born with UPJO and impaired renal func-
tion, pyeloplasty failed to significantly improve function, 
possibly because of cortical loss. They felt there is a small 
but significant risk of a modest loss of renal function in 
them [9, 16]. Arena et al. [5] concluded that high-grade 
hydronephrosis due to unilateral UPJO is unlikely to 
resolve spontaneously and is often accompanied by a loss 
of renal function during the first years of life. McAleer 

Table 2  Comparison of  antero-posterior diameter, parenchymal thickness and  split renal function before  and  after 
pyeloplasty

Parameter Antero-posterior diameter (cm) Parenchymal thickness (mm) Split renal function (%)

Pre-oP Post-op Pre-op Post-op Pre-op Post-op

Number (N = 48)

  Mean 3.50 ± 1.392 1.38 ± 1.31 3.95 ± 1.213 7.14 ± 1.889 35.48 ± 9.501 44.7 ± 8.73

  Mean difference 2.121 3.191 9.217

  Standard error of difference 0.386 0.378 1.886

  p value < 0.001 < 0.001 < 0.001

Table 3  Details of patients with persistent obstructed curve post-pyeloplasty

Patient Antero-posterior diameter (cm) Parenchymal thickness (mm) Split renal function (%)

Pre-op Post-op Pre-op Post-op Pre-op Post-op

A 2.5 0.8 3 8 20 19.5

B 2.9 1.2 4 7 18 17.3
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and Kaplan noted that a third of patients with prenatal 
UPJO on conservative management ultimately required 
pyeloplasty. They found no recovery in renal function 
after surgery and suggested a more aggressive approach 
and emphasized that loss of function could be avoided by 
early surgery [7]. In another study, Kim and colleagues 
compared renal function before and after pyeloplasty in 
children with unilateral UPJO according to the children’s 
age. They found surgical intervention before 1  year of 
age was a significant factor for recovery of PT [17]. Babu 
et al. have shown that while renal function improves sig-
nificantly in those undergoing early pyeloplasty, delayed 
surgery leads to marginal but significant loss of function. 
They advised an early surgery toward those presenting 
with high-grade hydronephrosis [18]. Chandrasekharam 
et  al. [19] reported that infants < 1  year of age showed 
significant improvement in renal function after pyelo-
plasty compared with older children. Roth and Gonzales 
[20] recommended early pyeloplasty with the belief that 
rapidly maturing infant kidney has the greatest potential 
to improve. Palmer et  al. performed a multicenter pro-
spective randomized study showing that patients who 
underwent surgical correction had significantly improved 
renal drainage compared with those who continued on 
an observation protocol. They insisted that early surgi-
cal correction improves renal drainage, which is a clear 
benefit of early surgical repair [8]. Our study findings 
concurs with the findings of these authors [7–9, 16–19], 
as it reveals significant improvement in renal function, 
decrease in hydronephrosis and increase in parenchy-
mal thickness when early aggressive surgical approach is 
implemented.

Some authors have co-related increase in re-admission 
rates with early surgery, but we have had minimal re-
admission rates, minimal complication with good results 
[21]. Ceyhan et al. in his study stressed that transanasto-
motic drainage decreased complications, while preopera-
tive diversions increased complications and chances of 
recurrence. In all our surgeries too, we went in for up-
front pyeloplasty with a DJ stent without preoperative 
diversion [22].

Although, no consensus exists about the preoperative 
factors that predict recovery of renal function in children 
with UPJO, our results show that early age at the time of 
surgery is related to the recovery of PT and SRF in these 
children. However, this short-term study had some limi-
tations viz. small sample size, non-randomized design 
and no placebo control group. The exact effect of patient 
age at the time of surgery should be verified with a pro-
spective, randomized, long-term follow-up study with a 
large number of cases. Although, the number of patients 
included in the study was small, this may be largest study 
including only neonates undergoing pyeloplasty.

5 � Conclusion
Early pyeloplasty in the neonatal age done in prenatally 
diagnosed SFU grade 3–4 UPJO leads to significant 
improvement of SRF, parenchymal thickness with mini-
mal complications. Hence, we recommend early neonatal 
pyeloplasty as a safe option in those with SFU grade 3–4 
UPJO and obstructive renogram on postnatal evaluation. 
This gives the growing kidney the best opportunity to 
recover its function.
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