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Abstract

Introduction: Pyeloplasty is the gold standard surgical treatment for
Pelvic-Ureteric Junction Obstruction (PUJO). Laparoscopic pyeloplasty
has gained popularity in recent years because it is less invasive, has
better cosmesis, and reduces hospital stays with an equivalent success
rate compared to open pyeloplasty. This study was designed to find out
the success rate of laparoscopic transperitoneal pyeloplasty in cases with
unilateral PUJO.

Method: This was a retrospective study, which included four years of
data on patients who underwent laparoscopic pyeloplasty from 1 Jan
2019 to 31 Dec 2022 in the Department of Urology, Bir Hospital, National
Academy of Medical Sciences, Nepal. Ethical approval was obtained.
Microsoft Excel was used for descriptive analysis, frequency, and
percentage of clinical and demographic data for age, gender, and site.
Pre- and post-operative data of differential renal function (DRF) based on
the radio-isotope renography and their association were compared using
the x?test. A p-value of <0.05 was considered statistically significant.

Result: Out of 25 cases, renal function improvement was observed in
18(72%), stable in 6(24%), and deteriorated in 1(4%) cases based on DRF
analysis. Male to female ratio was 13:12, the mean age was 26 y (8-60 y),
and the left side was 14(60%). A mean improvement of DRF of 3.1% was
observed in the age group of >30y, and a mean improvement of DRF of
4.3% was also observed in the cases with DRF <30%.

Conclusion: The laparoscopic pyeloplasty showed excellent functional
outcomes in the majority of the cases with PUJO.

Keywords: laparoscopic pyeloplasty, pelvi-ureteric junction obstruction
radio-isotope renogram

Journal of Patan Academy of Health Sciences. 2023Dec;10(3):4-11.


https://doi.org/10.3126/jpahs.v10i3.59176
https://doi.org/10.3126/jpahs.v10i3.59176
https://orcid.org/0000-0002-6573-4377
mailto:prabodhregmi2142@gmail.com
https://orcid.org/0000-0002-8853-3420
https://orcid.org/0000-0002-7036-6695
https://orcid.org/0000-0001-9899-3095

Prabodh Regmi: Functional outcome after transperitoneal laparoscopic pyeloplasty

Introduction

Pelvi-ureteric junction obstruction (PUJO) is
the most common site of obstruction in the
upper urinary tract system.! It is defined as
the restriction of urine flow from the renal
pelvis to the ureter which may lead to
progressive renal deterioration if left
untreated. 2

Laparoscopic pyeloplasty (LP) was first
introduced by Schuesslerin in 1993.3 It can be
performed via transperitoneal or
retroperitoneal route. The LP is preferred to
open surgery because of less trauma, better
cosmesis, reduced hospital stay, less pain, and
blood loss. The reported long-term success
rate of LP is >90%.%°

Ultrasonography and isotope renogram are
two methods used to assess renal status
before and after surgery. The ultrasonography
helps to determine the size, parenchymal
thickness, and hydronephrosis of the affected
kidney but it is operator-dependent and has
difficulty differentiating between a dilated or
an obstructed pelvicalyceal system.® Radio-
isotope diuretic renogram is the reference
standard to detect the functional obstruction
of the upper urinary tract.’

Nepalese studies have reported an 80-95%
success rate for open and LP based on diuretic
renography studies.®® The LP service is mostly
limited to the central hospitals of Nepal due

to its high technical demands and resources.>
10

This study was designed to find out the renal
functional outcome after analyzing the pre
and post-operative differential renal function
(DRF) and drainage curve based on
diethylenetriaminepenta-acetate (DTPA)
renogram in cases with unilateral PUJO, who
underwent transperitoneal LP in Bir Hospital,
National Academy of Medical Sciences
(NAMS), Nepal.

Method

All  patients’ data, who underwent
transperitoneal LP for unilateral PUJO during
the period of four years from 1 Jan 2019, to
31 Dec 2022, available in the record section
and audit form in the Department of Urology
at Bir Hospital, were reviewed. Patients with
open pyeloplasty, bilateral PUJO, single
kidney, previous pyeloplasty or
endopyelotomy, associated with renal stones,
split renal function of <10%, and incomplete
data were excluded in this study.

This retrospective cross-sectional study was
conducted after ethical approval from the
Institutional Review Board (IRB), NAMS, Bir
Hospital, Ref. No. 722/2079/80.

All  patients had pre-operative routine
laboratory tests and radiological investigation
as per hospital protocol: urine
routine/microscopic  with  culture  and
sensitivity, white blood cell count (WBC),
hemoglobin (Hb), platelets, coagulation
profile (bleeding time, clotting time, and
prothrombin time), renal function test (urea,
creatinine, sodium and potassium) and the
radiological investigations: the chest x-ray,
ultrasonography (USG) of abdomen and
pelvis, computer tomography (CT) kidney
ureter and bladder (KUB) with or without

contrast and diuretic
diethylenetriaminepentaacetic acid (DTPA)
renogram.

The Anderson-Hynes dismembered

pyeloplasty technique was used for surgical
correction of PUJO for all cases. A trans-
anastomotic JJ ureteric stent was placed in a
retrograde manner for all cases. A drain was
removed three to four days after surgery. The
ureteric stent was removed after four weeks.
Patients were assessed after three months
with a diuretic renogram and were followed
thereafter according to hospital protocol.

A DTPA diuretic renogram was performed as
our hospital protocol, in a gamma camera
(Nucline Spirit (DHV), Mediso-Medical Imaging
Systems, Hungary).
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Renal function improvement was considered
if DRF on DTPA renogram is increased after
surgery.

Renal function stable was considered if DRF
on DTPA renogram was the same or up to 5%
decreased after surgery.

Renal function deterioration was considered if
DRF on DTPA renogram is decreased by more
than 5% after surgery.

Data analysis was done by Statistical Package
for Social Sciences (SPSS) Version 20. Patients’
demographic data for different ages, gender,
and site of PUJO were analyzed descriptively
in frequency and percentage. Pre-and post-
operative data of glomerular filtration rate
(GFR) and DRF and its association was
compared using x2 test; a p-value <0.05 is
considered statistically significant.

Result

During the period of four years from 1 Jan
2019 to 31 Dec 2022, there were a total of 61
pyeloplasty surgeries in Bir Hospital. A total of
25 cases of transperitoneal LP were analyzed
after the exclusion of 36 cases (21 cases of
open pyeloplasty, two cases of LP having a
single kidney, two cases of LP associated with
stone removal, and 11 cases lost to follow-

up).

Out of 25 cases, there were 18 cases of <30
years, male to female ratio of 13:12 and left
to right side ratio of 14:11, Table 1.

Table 1. Clinico-demographic characteristics of

cases with unilateral PUJO who underwent
transperitoneal LP

Variables N(%) p-value
Age in years
<30 18(72%) 0.002
>30 7(28%)
Sex
Male 13(52%) 0.779
Female 12(48%)
Side
Left 14(56%) 0.401
Right 11(44%)

PUJO: Pelvi-ureteric junction obstruction
LP: Laparoscopic pyeloplasty

There were seven cases with DRF<30% and 18
cases with DRF>30% of pre-operative
renogram. After LP the renal function was
improved, stable, and deteriorated in 18, six
and one cases respectively, Table 2.

Table 2. Pre-and post-operative outcome of cases

with unilateral PUJO who underwent LP

Variables N(%) p value
Pre-op DTPA renogram
DRF*<30 7(28%) 0.002
DRF>30 18(72%)
Post-op DTPA renogram
DRF<30 6(24%) 0.169
DRF>30 19(76%)
Renal function
Improved 18(72)
Stable 6(24)
Deterioration 1(4)

DRF: Differential Renal Function; DTPA:
Diethylenetriaminepenta-acetate; PUJO: Pelvi-ureteric
junction obstruction; LP: Laparoscopic pyeloplasty

We found the mean improvement of DRF
after LP was 1.6% and 3.1% in cases with age
group <30y and >30 y respectively, Table 3.

The mean improvement of post-operative
DRF was 4.5% and 1.7% in cases with pre-
operative DRF of <30% and >30% respectively,
Table 4.

Table 3. Pre-operative and post-operative changes of DRF according to the age group of cases with unilateral

PUJO who underwent LP

Age in years Pre-op DRF (mean) % Post-op DRF (mean) % p-value
<30 37.0 38.6 0.922
>30 344 37.5 0.907

DREF: Differential Renal Function; PUJO: Pelvi-ureteric junction obstruction; LP: Laparoscopic pyeloplasty
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Table 4. Pre-operative and post-operative changes of DRF with unilateral PUJO who underwent LP

Differential Renal Function Pre-op DRF (mean) % Post-op DRF (mean) % p-value
DRF £30% 17.7 22.2 0.739
DRF >30% 42.3 44 0.954

DREF: Differential Renal Function; PUJO: Pelvi-ureteric junction obstruction; LP: Laparoscopic pyeloplasty

Discussion

We found a high renal functional outcome
success rate of transperitoneal LP based on
DRF and the O’Reilly curve in 24(96%) cases.
Various studies showed a success rate of
>90% in LP,% which is consistent with our
findings.

The age of the patient in the present study
varied from 8 to 58 years and the mean age
was 26 years. The PUJO was more common in
males with male:female ratio of 13:12 and
involvement of left to right site was noted in
the ratio of 14:11. These findings are similar
to other studies.??*3

Anderson-Hynes dismembered pyeloplasty,
first described as an open surgical method in
1949, is the criterion standard for the
management of PUJO.2* LP addresses all
potential causes of PUJO, which may be
intrinsic as stenosis from scarring of the
ureter or incomplete recanalization during
development, the neurogenic or muscular
deficit with abnormal peristalsis or extrinsic as
high insertion of the ureter, crossing lower
pole renal vessels, malrotated kidney and due
to prior surgery or stone disease.'

A radio-isotope diuretic renogram data shows
the superiority of detecting functional urinary
obstruction before operation and after
operation during follow-up.®® It is a time-
activity curve with a graphic representation of
the radio-isotope uptake and excretion by the
kidneys. There may be sub-optimum isotope
renogram report due to poor hydration,
instability and position of the patient during
the procedure (supine vs sitting), renal failure
status, urinary bladder fullness, and immature
kidneys e.g., infants or neonates because the
maturation of the kidney completes after 18
months.’®> We used Technetium-99m (99mTc)
DTPA diuretic scan to evaluate the functional

status of kidneys in all patients pre-
operatively and after three months during the
period of follow-up. The 99mTc-DTPA is the
dynamic renal agent to assess the glomerular
function, which is neither secreted nor
resorbed by the kidney tubules and is freely
filterable with the glomerulus with an
extraction fraction of 20%. A widely known
technique first described by Gates is used to
quantify the DRF and GFR with a simplified
imaging protocol.’® Diuretic renography has a
propensity to a very low radiation exposure
3.3 mSv/370 MBq for 99Tc-DTPA and 3.7
mSv/370 MBq for 99mTc-MAG3
(mercaptoacetyltriglycine)!” and effect of
radiation can be minimized after voiding. The
99mTc-DMSA (dimercaptosuccinic acid) is a
static renal scintigraphy, a primary choice to
assess cortical morphology, pyelonephritis,
and renal scar. We used to advise the DMSA
in the pediatric age group <2 years. Another
agent Tc-99m MAG3 is the
radiopharmaceutical agent of choice to assess
renal function having an extraction fraction of
40% and it provides a better gamma image
with low background activity with faster
clearance than DTPA.X Unfortunately, MAG3
is scarce in Nepal due to its high cost. The
debate on the normal variation of differential
renal function is ongoing. Studies have shown
that the unilateral variation of up to 5% in
differential renal function is insignificant but a
unilateral variation of 7-9% may be
associated with major renal dysfunction.’® %
Patients with >10% unilateral variation
showed an increased risk of renal function
deterioration.? The supernormal function
phenomena observed in hydronephrotic
kidneys may be a true compensatory
hyperfunction or a technical artifact, or a
reservoir effect 2 which is not infrequently
observed in cases of PUJO.

The renal function may not be improved after
pyeloplasty, if associated with longer duration
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and higher degree of obstruction, especially in
adult kidneys. A study showed that
parenchymal recovery was inadequate in
older patients and children after 38 months.??
Therefore, the outcome after pyeloplasty in
adults and children is not the same.* Majority
of our patients 18(72%) were at the age of
>30 years. The mean improvement of renal
function after pyeloplasty based on DRF was
observed by 3.1% (from 34.4% to 37.5%) and
1.6% (from 37% to 38.6%) in >30 years age
and <30 years age groups respectively, the
result didn’t show the statistical significance
(p=0.8619). Various studies showed
conflicting reports on functional outcomes
after pyeloplasty comparing pre-operative
and post-operative DRF, some had a linear
relationship with favorable outcomes with
higher DRF of >30%%%?* while others showed
no correlation of pre-operative DRF only and
renal recoverability?® and another study
showed better recoverability with poor
functioning kidney.?> Our result in seven cases
with DRF <30%, all seven cases showed
improvement with a mean increment of DRF
by 4.3% (from 17.7% to22%). Though the
improvement was more in poorly functioning
kidneys (DRF <30%), the result wasn’t
statistically significant (p=0.7391). We had 18
cases with DRF >30% and among them, 17
cases showed improvement. The cases with
DRF of >30% showed a mean improvement of
1.2% (from 42.36% to 44%). These results
showed no statistical significance (p=0.9536).
Several variables influence the outcome after
surgery such as the duration and degree of
obstruction, the function of the contralateral
kidney, patient age, pyelo-lymphatic
backflow, compliance of the ureter and renal
pelvis, and the wuse of nephrotoxic
medications, which had made it difficult to
study in real clinical practice.?® Therefore,
counseling before surgery should be focused
on the improvement of symptoms or
stabilization of renal function.

The management of PUJO with poorly
functioning kidneys is inconsistent in the
literature. The poorly functioning kidney is
defined as DRF from 10-30% among the
various studies.”> Some consider a cutoff of

DRF <10% as an indication for nephrectomy

while others recommend initial
decompression through percutaneous
nephrostomy or straightforward

pyeloplasty.? 2 The benefit of nephrostomy
is confirmed in cases with pyonephrosis,
systemic toxicity, and bilateral PUJO or
solitary kidney. We did not have any cases
who underwent surgery with a nephrostomy
tube, the possibility that none had undergone
surgery with nephrostomy during the period
of study. Our routine hospital practice for
cases with DRF <10% is an indication for
nephrectomy if normal contralateral kidney
function. A recent study had shown that
pyeloplasty was reported to be beneficial in
poorly functioning kidneys with DRF <10% in
55(74%) cases if the nephrostomy drainage
was >400 ml/day.?®

The renal function of the affected kidney is
mentioned as relative, regardless of the
absolute individual function of both kidneys. It
has been observed that if function in one
kidney is impaired, there may be a
compensatory increase in the function of the
contralateral kidney. In such cases, the
relative function might not reflect the actual
functional state of the affected kidney, which
may increase, decrease, or remain stable
compared with a previous report.20?!
Therefore the drainage curve pattern is a
good indicator to verify the degree of
obstruction and success of treatment rather
than relying only on DRF.?” Our study showed
a decrease of GFR as well as DRF in one case
after sub-analysis of renal function of the
operated kidney. The renal biopsy an invasive
diagnostic test is not routinely performed at
the time of pyeloplasty. Renal biopsy reports
showed a better prediction of outcome after
surgery than preoperative DRF. Studies
showed the presence of glomerulosclerosis,
widened bowman capsule, interstitial fibrosis,
and tubular atrophy in the histopathological
specimen were poor predictors for renal
recoverability, while normal histology is a
strong predictor for good renal function
recoverability after pyeloplasty.?
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The best drainage method for LP surgery is
controversial. However, most surgeons
nowadays prefer to place an internal stent to
reduce the urine leak.3® Various studies
showed the conflicting results of internal or
external or no diversion during pyeloplasty.
The non-stenting had advantages such as no
anesthesia required to remove the stent, no
stent-related complications, early
mobilization, and increased patient
satisfaction®3? with equivalent anastomotic
results and long-term surgical outcome
success.>®* The rate of infection, stricture,
encrustation or calculus formation, tissue
injury, bleeding, dislodgement, stent
migration, longer hospital stay, and costs
were found to be higher with stenting.3* Our
all cases had intra-operative JJ stent which
was removed after four weeks.

The average rate of pyeloplasty failure is 2-5%
and the time of failure is around 3-11
months.3* The failure after pyeloplasty is due
to the urine leak from the anastomotic site,
ureteral ischemia, inadequate hemostasis and
not recognizing the lower pole crossing
vessels.* The treatment of recurrence after
pyeloplasty is redo-pyeloplasty,
endopyelotomy, or ureterocalicostomy.3*

Follow-up in patients after pyeloplasty is
required to assess the functional status of the
operated kidney and the re-intervention if
needed.>® A satisfactory diuretic isotope
renogram, unobstructed curve, and T3,2<20
minutes at 3-6 months after pyeloplasty with
maintained renal function and stable
hydronephrosis suggested no need for further
follow-up and showed no functional loss with
time.3®3”  Qur study analyzed the diuretic
renogram after three months of unilateral
PUJO cases who underwent transperitoneal
LP to subjectively document the surgical
outcome.

Our study isn't without limitations. The
monocentric, selective to transperitoneal LP,
the low number of patients, retrospective
type, higher rate of drop-out, and single
follow-up with the duration after three
months, are the limitations of our study. We

were unable to study the other variables e.g.,
symptoms, duration, grades of
hydronephrosis, renal pelvis diameter, etc.
due to the retrospective nature of the study,
which could be the additional predictors of
the renal functional outcome after surgery

Conclusion

The transperitoneal LP showed a high early
functional outcome success rate in cases with
unilateral PUJO relying on differential renal
function and curve analysis of the diuretic
radio-isotope renography.
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