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Abstract:

Introduction and objectives: Congenital ureteropelvic junction obstruction (UPJO) is

the most common cause of hydronephrosis. Management protocols are based on the

presence of symptoms and when the patient is asymptomatic the function of the affected

kidney determines the line of treatment. Percutaneous nephrostomy (PCN) became a

widely accepted procedure in children in the 1990s. The aim of the study was to evaluate

the results of performing percutaneous nephrostomy (PCN) in all patients with UPJO and

split renal function (SRF) of less than 10% in the affected kidney, because the management

of such cases is still under debate.

Methods:This prospective clinical trial was carried out at Dhaka Medical College Hospital

from January 2014 to December 2016. Eighteen consecutive patients who underwent

PCN for the treatment of unilateral UPJO were evaluated prospectively. In these children,

ultrasonography was used for puncture and catheter insertion. Local anesthesia with

sedation or general anesthesia was used for puncture. Pig tail catheters were employed.

The PCN remained in situ for at least 4 weeks, during which patients received low-dose

cephalosporin prophylaxis. Repeat renography was done after 4 weeks. When there was

no significant improvement in split renal function (10% or greater) and PCN drainage

(greater than 200 ml per day) then nephrectomies were performed otherwise pyeloplasties

were performed. The patients were followed up after pyeloplasty with renograms at 3

months and 6 months post operatively.

Results: All the patients had severe hydronephrosis during diagnosis and 14 patients with

unilateral UPJO were improved after PCN drainage and underwent pyeloplasty. The rest

four patients that did not show improvement in the SRF and total volume of urine output

underwent nephrectomy. In the patients with unilateral UPJO who improved after PCN

drainage, the SRF was increased to 26.4% ±8.6% (mean± SD) after four weeks and

pyeloplasty was performed. At three and six months follow-up, SRF value was 29.2%

±8.5% and 30.8.2% ±8.8% respectively.

Conclusion: Before planning of nephrectomy in poorly functioning kidneys (SRF < 10%) due

to congenital UPJO, PCN drainage should be done to asses improvement of renal function.
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Introduction:

Ureteropelvic junction (UPJ) obstruction is the most
common cause of significant dilatation of the collecting
system in the foetal kidney[1,2.3]. Although UPJ
obstruction occurs in all paediatric age groups and it
can be observed in the neonatal period[4] using antenatal

and/or postnatal ultrasound. A second point can be
determined later in life by the presentation of
symptoms[5]. A urinary tract infection (UTI) is the
presenting sign in 30% of affected children beyond the
neonatal period[1], and sepsis can still occur if the UTI
remains untreated in patients with a UPJ obstruction.
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This may then turn into a life-threatening situation with
the need to place a percutaneous nephrostomy (PCN).
Investigations of UPJ obstruction include
ultrasonography, diuretic renography, voiding
cystourethrogram (VCUG) and recently, magnetic
resonance urography (MRU) are used to diagnose
UPJO. Postnatal ultrasonography is still the standard
method for identification and follow-up studies of
hydronephrosis in infants and children. Intravenous
urography has been supplanted by radionuclide
renography[99m-Tc- mercaptoacetyltriglycine (MAG3)
or 99m-Tc-diethylenetriamine pentaacetate (DTPA)],
which provides split renal function (SRF) data and an
assessment of washout from the individual kidney(1). In
addition, a VCUG rules out the presence of a
vesicoureteral reflux (VUR), which is reported to occur
in 13-42% of patients(6,7). Clear cut guidelines are
available regarding management of UPJO in cases of
preserved renal function but for poorly functioning kidney
no universally accepted guidelines are available. The
role of percutaneous nephrostomy (PCN) for drainage
of the temporary infected kidney is well established in
younger children where chances of renal recovery are
high(1,8). The aims of our study were to investigate
whether SRF improves following PCN.

Materials and Methods:

This prospective clinical trial was carried out at Dhaka
Medical College Hospital from January 2014 to
December 2016. Patients presenting with gross
hydronephrosis with split renal function (SRF) < 10%
were included in this study. PCN was done in all cases
to see improvement in renal function. Follow up with
renal dynamic scan was done after 4 weeks. Technetium-
99m diethylenetriamine pentaacetic acid (99mTc DTPA)
was used for the diuretic renogram according to the
standard institutional protocol. Eighteen consecutive
patients were selected who underwent PCN for the
treatment of unilateral UPJO and were evaluated
prospectively. In these children, real-time ultrasound was
performed to localize the pelvicaliceal system and guide
the catheter into the system. A 6 Fr or 8 Fr pigtail
catheter was placed using the Seldinger technique. The
catheter was secured to the skin by a silk stitch and a
closed drainage system was used by connecting the
catheter to a urinary drainage bag. Local anesthesia
with sedation or general anesthesia was used for
puncture. The PCN remained in situ for at least 4 weeks,
during which patients received low-dose cephalosporin
prophylaxis as long as the catheter remained in place.

Urine cultures were done weekly, and the patients who
developed urinary tract infections received a full course
of antibiotics according to the results of the sensitivity
tests and were then followed up with low-dose antibiotics
during the PCN drainage. Daily PCN drainage was
measured and repeat renography was done after 4
weeks. When there was no significant improvement in
split renal function (10% or greater) and drainage of
affected kidney (more than 200ml per day) then
nephrectomy was performed otherwise pyeloplasty was
performed. All patients underwent a pyeloplasty using
the Anderson Hynes technique via a flank incision with
a double-J stent kept in situ. The stent was removed 4
weeks after pyeloplasty. The patients were followed up
after pyeloplasty with renograms at 3 months, 6 months.

Results:

A total of eighteen cases met the inclusion criteria and
were included in the study. All the patients had severe
hydronephrosis during diagnosis. PCN was done in all
18 cases. There were 08 boys and 10 girls and left side
UPJO was seen in 13(72.22%) cases while right side
UPJO in 5(27.78%) cases. Mean age of presentation
was 4.5 years (range-01 to 13 years).

Table-I

Demographic profile of patients

Total cases 18

Boys 08

Girls 10

Age (years) Mean 4.5

Range 01-13

Laterality Right 05

Left 13

Fourteen patients (77.77%) with  unilateral UPJO were
improved after PCN drainage and underwent pyeloplasty.
The rest four patients (22.22%) who did not show any
improvement or unchanged or deteriorating in the SRF
and total volume of urine output underwent nephrectomy.
UTI developed in 3(16.67%) cases which had been
treated with a full course of antibiotics for 7-14 days.
Remaining 15(83.33%) cases were completed 4 weeks
of PCN drainage without any complication. In the
patients with unilateral UPJO who improved after PCN
drainage, the SRF was increased to 26.4% ± 8.6%
(mean±SD) after four weeks and pyeloplasty was
performed. At three and six months follow-up, SRF value
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were 29.2% ± 8.5% and 30.8% ±8.8% respectively in
improved patients.

Table -II

Summary of results.

Total Cases 18

SRF Improved 14

Not improved 04

SRF (in improved At 4 weeks 26.4% ± 8.6%

 14cases) At 3 moths 29.2% ± 8.5%

At 6 months 30.8% ±8.8%

Complication UTI 03(16.67%)

SRF:  split renal function.

Discussion:

Percutaneous nephrostomy was first described in 1955
by Goodwin et al. for relief of an obstructed kidney and
became a widely accepted procedure in children in the
1980s.9,10,11,12. Some reports in the 1980s described
the use of PCN as an easy and safe procedure to
determine the recoverability of renal function in obstructed
kidneys(13)with a high technical success rate (88-99%)
and a low complication rate (4-8%)(14,15). The reported
complications (14,15)in positioning a PCN were
haematuria, UTI, displacement of the catheter,
septicaemia, a hydrothorax or pneumothorax and urinary
leakage. UTI developed in three children (16.67%) in
our series. No other severe complications were reported.
The best evaluation of the capacity of a kidney to recover
after obstruction is a period of therapeutic trial and PCN
has been recommended for this purpose. More recent
studies(16), however, have reported no significant
improvement of SRF after PCN drainage. The use of
PCNs should be limited to evaluate the recoverability of
poorly functioning obstructed kidneys (SRF about 10%)
before any nephrectomy(17). Irving et al. (13) in their short
series of 9 cases showed recovery after trial of PCN in 4
cases, a finding supported by other authors as well(10,13).
But Singh et al.(18) showed in their 29 cases series,
only 7(24.1%) cases were functionally improved.  But
PCN in obstructed kidney may improve the renal
function(19). In our study functional assessment of renal
recovery was done in all cases who presented with SRF
< 10%. The SRF was increased to 26.4% ± 8.6%
(mean±SD) after four weeks in 14(77.77%) cases. At
three and six months follow-up, SRF value were 29.2%
± 8.5% and 30.8% ±8.8% respectively in improved

patients. Our study has some limitations. Follow-up
schedule is very short and it is also a small sample
trial.

Conclusion:

Before planning of nephrectomy in poorly functioning
kidneys (SRF < 10%) due to congenital UPJO, PCN
drainage should be done to asses improvement of renal
function. Because in this study, most of the poorly
functioning kidneys show significant improvement in renal
function after PCN drainage.
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