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Abstract

Background: Pyeloplasty is a widely accepted treatment for ureteropelvic junction obstruction (UPJO). However, the renal function
recoverability after pyeloplasty is still a matter of debate. Different parameters have been used to predict renal functional recover-
ability after corrective surgery, with conflicting results.
Objectives: In this study, renal biopsy was carried on a series of cases of UPJO, during pyeloplasty, to study the extent of histological
alterations in renal parenchyma, as a result of obstruction, and its predictive value in renal function recoverability after pyeloplasty.
Patients andMethods: We retrospectively analyzed the renal biopsy obtained during pyeloplasty in 53 adult patients. Histopatho-
logical changes were graded on a scale of 1 to 3, according to their severity, and compared with the differential renal function (DRF)
revealed on the preoperative and postoperative follow up diethylene triamine pentaacetic acid (DTPA) renal scan. A Fischer’s t test
was used to evaluate statistical differences between values.
Results: This study showed a linear relationship between the severity of histological changes and renal function recovery, after
pyeloplasty. Out of 24 obstructed renal units (ORU), with minimal histopathological changes (grade I), 21 ORU (87.5%), with > 35% DRF
preoperatively, showed significant improvement in renal function after 12 months of pyeloplasty (P < 0.05). On the other hand, all
kidneys (n = 29) with moderate to severe obstructive changes (grade II and III) had minimal improvement in DRF, after pyeloplasty,
which was clinically insignificant (P > 0.05). Renal function deterioration after pyeloplasty was not observed in any of the cases.
Conclusions: The severity of pathological changes in renal parenchyma, due to UPJO, is a good predictor of renal function recov-
erability, after pyeloplasty. The ORUs, with DRF > 35%, usually have normal (grade I) renal biopsy and might be expected to present
better functional recoverability after pyeloplasty.
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1. Background

Ureteropelvic junction obstruction (UPJO) is a com-
monly encountered urinary tract abnormality, character-
ized by impairment of urine drainage, from the renal
pelvis into the ureter, leading to hydronephrosis and ob-
structive changes in renal parenchyma. Although most
cases are congenital, the problem may not become clin-
ically evident until much later in life. The aim of treat-
ment, in such cases, is to preserve the renal function and re-
lieve symptoms by performing pyeloplasty, at the earliest.
Diuretic renogram is the most commonly used imaging
study to assess the renal function of the affected kidney, be-
fore and after surgery. Levels of biochemical markers, such
as certain enzymes and proteins in urine, obtained from
obstructed renal units (ORUs), have been used in predict-

ing the final outcome of corrective surgery in patients with
ureteropelvic obstruction. However, studies have shown
that the biochemical markers have limited application and
reliability, because of extremely variable results (1-6). Re-
nal parenchymal thickness and pelvic diameter, measured
by ultrasonography, also showed no consistent predictive
value on functional outcome (7, 8). It was also found that
clinical symptoms do not appear to affect renal function
improvement after surgery. There are no statistical data to
support that operating on asymptomatic patients is better
than operating on symptomatic ones (9).

2. Objectives

None of the studies up to present is strong or conclu-
sive enough to confirm the results in all cases. Studies have
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shown that the severity of histological changes, such as
glomerulosclerosis, widening of Bowen’s capsule, intersti-
tial fibrosis and tubular atrophy, in the obstructed kidney,
might influence on functional outcome after pyeloplasty
(10-13).

3. Patients andMethods

The study was performed on 53 patients with hy-
dronephrosis due to UPJO, over a period of 2 years, from
December 2011 to December 2013.

Inclusion criteria:

Unilateral UPJO;

Normal functioning of contralateral kidney;

Differential renal function of obstructed kidney > 15%.
Exclusion criteria:

Bilateral UPJO;

Secondary UPJO;

Infected hydronephrosis/Pyonephrosis;

Concomitant medical illness: diabetes, hypertension.

3.1. Methods

Apart from taking detailed history, analysis of gen-
itourinary symptoms, general and focused neurological
examination, local examination of genitalia and digi-
tal rectal examination were done in all patients, as per
protocol. Routine urine analysis, comprising urine cul-
ture/sensitivity, complete blood count, routine blood tests,
including liver function tests and renal function stud-
ies were performed in all patients. Radiological imag-
ing studies by abdominal ultrasonography, intravenous
pyelogram (IVP), and diethylene triamine pentaacetic acid
(DTPA) were done in all cases. Differential renal function
(DRF) and glomerular filtration rate (GFR) were evaluated
by 99 mTc DTPA renogram. Patients were hydrated with
normal saline (10 mg/kg) before injecting 99 mTc DTPA.

All patients with UPJO included in the study under-
went open dismembered pyeloplasty and follow up DTPA
renogram, which were done at the interval of 6 months
and 12 months after surgical repair. During pyeloplasty, a
small wedge of tissue, including full thickness cortical tis-
sue from the lower pole of the affected kidney, was taken.
All biopsy specimens were evaluated in a single labora-
tory using 5 µ section and H & E staining. Histopatho-
logical analysis was done by one pathologist who had no
knowledge about the clinical status of any patient, to avoid
bias. Histopathological changes found in renal tissue were
graded in terms of presence of severity of tubular and/or
glomerular changes into three groups:

- Grade 1 - Normal glomerular and tubular structure (Figure
1).

- Grade 2 - Mild to moderate dilatation of collecting tubules
and Bowen’s space, minimal degree of interstitial inflam-
mation (Figure 2).

- Grade 3 - Dysplastic glomeruli, marked interstitial fibro-
sis, tubular atrophy (Figure 3).

Figure 1. Grade I Histopathological Changes-Normal Tubular and Glomerular Struc-
tures

Figure 2. Grade 2, Histopathological Changes-Mild Dilatation of Collecting Tubules
and Bowen’s Space, Minimal Degree of Inflammation

If different grades were observed in a biopsy, the high-
est grade was assigned to that particular case. Patients
were followed up to one year. The study was duly ap-
proved by the Institutional Ethics Committee. All patients

2 Nephro-Urol Mon. 2015; 7(4):e58770.

http://numonthly.com


Kumar K et al.

Figure 3. Grade 3, Histopathological Changes-Dysplastic Glomeruli Marked Intersti-
tial Fibrosis, Tubular Atrophy

included in the study had given their informed consent.
Statistical analysis of the test and outcome were compared
by Fischer T-Test. A P < 0.05 was considered statistically sig-
nificant.

4. Results

The study group comprised 53 patients (aged 3 - 60
years), mean age 24.34± 15.41 years. Commonest age group
was 10 - 19 years. Thirty eight (71.7%) patients were male and
15 (28.3%) were female. The affected kidney was on the right
side in 15 (28.3%) patients and on the left side in 38 (71.7%)
patients (Table 1). Low grade abdominal pain (66%) was the
commonest clinical presentation (Table 2). All patients un-
derwent open dismembered pyeloplasty. The severity of
histopathological changes in renal parenchyma was com-
pared with the functional status of affected renal unit pre-
operatively and post-operatively (Table 3).

Table 1. Characteristics of Patients Included in the Study a , b

Total no. of Patients 53

Median age, y 24.34

Male 38 (71.7)

Female 15 (28.3)

Left UPJO 38 (71.7)

Right UPJO 15 (28.3)

a Abbreviation: UPJO, Ureteropelvic Junction Obstruction.
b Data are presented as No. (%).

Table 2. Clinical Presentation a

Presentation Total

Abdominal pain 35 (66)

Renal lump 3 (5)

Incidental 11 (20)

Urinary tract infection 3 (5)

a Data are presented as No. (%).

Table 3. Comparison of Grade of Renal Biopsy With Pre-Operative Differential Renal
Function a , b

Grade No. of Kidneys DRF < 35% DRF > 35%

I 24 3 (12.5) 21 (87.5)

II 22 19 (86.3) 3 (13.7)

III 7 6 (85.7) 1 (14.3)

a Data are presented as No. (%).
b Abbreviations: DRF, differential renal function.

Out of 28 kidneys with DRF activity < 35% preopera-
tively, 25 (89.2%) demonstrated grade 2 to grade 3 changes,
while three kidneys had grade 1 changes. Of patients
having DRF activity > 35% (25), 21 demonstrated grade 1
changes, three had grade 2 changes and only one had grade
3 histological changes. It is evident that 87.5% of patients
of UPJO with grade 1 changes had good DRF (> 35%), while
89.2% of cases with grade 2 or grade 3 changes had poor
DRF (< 35%) preoperatively.

The ORUs having grade 1 changes in parenchyma had
significant improvement in DRF (P < 0.01). A slightly
greater improvement in DRF was noted in the first 6
months in comparison to the 12 months value. On the
other hand, kidneys having grade 2 or 3 histopathologi-
cal changes in parenchyma showed insignificant improve-
ment in DRF (P > 0.05) (Table 4).

5. Discussion

In hydronephrosis secondary to UPJO, significant renal
histopathological changes are expected to occur, because
of long standing obstruction in urinary drainage. Stud-
ies in animal model demonstrated histological changes in
kidneys subjected to partial ureteral obstruction. Claes-
son et al. created partial ureteral obstruction in new-
born rats, by burying the ureter in the psoas muscle (14).
The effects of chronic partial obstruction were studied at
the age of 6 weeks. Permanently partially obstructed kid-
neys had prominent papillary deformation that was asso-
ciated with moderate widening of collecting duct and con-
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Table 4. Grade Wise Average Differential Renal Function at Different Stages a , b

Grade No. of Patients Pre-Operative DRF Post-Operative DRF 6Months Post-Operative DRF 12Months P Value

1 24 37.87 ± 4.75 41.55 ± 4.05 44.87 ± 3.95 < 0.01

2 22 26.88 ± 7.72 29.70 ± 7.47 31.39 ± 7.63 > 0.05

3 7 21.77 ± 7.71 22.74 ± 7.96 23.76 ± 7.71 > 0.05

a Data are presented as Mean ± SD.
b Abbreviations: DRF, differential renal function.

voluted tubules and focal inflammatory and degenerative
changes. Steinhardt et al. performed nephrectomy in 20
cases of severe UPJO and the specimens were analyzed for
histopathological changes. They showed that 75% had in-
terstitial fibrosis, with inflammation, 70% had glomeru-
losclerosis with inflammation, 30% had medullary dyspla-
sia and 15% had glomerular cystic changes (15). Elder et al.
showed that 79% of patients with DRF > 40% had mild al-
teration in renal histopathology, while 21% had severe al-
teration in renal histology. Elder et al. found that UPJ ob-
struction, with a differential function < 35% have a high
probability of significant histological changes on biopsy
(10). However, in our study, out of 24 kidneys, with grade 1
changes in renal parenchyma 87.5% (n = 21) had DRF > 35%
(mean DRF 38.98± 3.90, P < 0.001), while only three (12.5%)
had < 35% DRF pre-operatively. Therefore, most of the ob-
structed renal units with DRF > 35% have usually near nor-
mal renal biopsy.

One of the conflicting findings of our study was that
four (12.5%) patients, who had good DRF (> 35%), had signif-
icant histological changes. This might be due to the error
in differential function derived from the DTPA renogram.
There is also the possibility of transient UPJO in utero that
produced significant renal injury, which resolved subse-
quently, allowing normal maturation of renal function.
However, further experimental studies are needed to jus-
tify this phenomenon.

On the other hand, it was found that three (12.5%) pa-
tients with poor DRF (< 35%) had minimal or no histolog-
ical changes on renal biopsy. Once again, this might be
due to fallacious renal scan or there might be intermit-
tent obstruction, which, at the time of study, showed poor
DRF, although it had a good potential of functional recov-
ery after release of obstruction. Another possibility is that
the histopathological changes in the kidneys are heteroge-
neous and the part of renal tissue taken for biopsy might
have reflected the portion of the kidney least affected by
the UPJO.

5.1. Outcome After Pyeloplasty

Functional outcome of pyeloplasty is a matter of de-
bate, since the pyeloplasty was first performed by Tren-
delenburg, in 1886 (16). Various studies have attempted
to determine the functional outcome, with conflicting re-
sults. The clinician, as well as patient and parents, want
to know the benefit of pyeloplasty in terms of recoverabil-
ity of renal function and salvageability of kidney. One way
to know it is by staging this treatment-putting stent or
performing percutaneous nephrolithotomy (PCN) before
definitive surgery and comparing results of radionuclide
studies, done before and after diversion (17). However, this
method is time consuming, with the attendant risk of stent
dislodgement and infection. In this scenario, histopatho-
logical changes, occurring in renal parenchyma secondary
to UPJO, might be useful in predicting the outcome of
pyeloplasty in terms of renal function recoverability. Bhat
et al. in their study, found that postoperative improve-
ment in DRF is increased when the renal biopsy is sug-
gestive of normal histology (18). Ortapamuk et al. have
used the preoperative split renal function as the predict-
ing factor for the outcome of adult pyeloplasty. According
to them, the renal units with split renal function < 30%
had very little chance of improvement after pyeloplasty
(19). This study, however, showed that ORUs with no or min-
imal histopathological changes (grade I) had significant
renal functional recoverability after 12 months of pyelo-
plasty. On the other hand, kidneys with significant changes
(grade II and III) had minimal improvement in DRF, which
was clinically insignificant (P > 0.05). It was also found
that a significant improvement is more likely in those with
initial renal function > 35%, (P < 0.05). Although pyelo-
plasty is not very useful in kidneys having DRF < 35% or
with significant histopathological changes in term of func-
tional outcome, it is still important for relief of pain and to
prevent complications, such as infection and urolithiasis.

One limitation of this study is that the functional re-
coverability has not been correlated with the age at which
the operations were performed. Studies have shown that
the pediatric age group has a superior functional recovery
than adult patients, with similar preoperative DRF. Wagner
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M et al. in a retrospective study, have shown that the kidney
is still salvageable in children with split function of even
less than 10% (20). Therefore, the progressiveness with age
or static evolution of renal parenchymal injury in cases of
UPJO is still a matter of debate (21, 22).

Histopathological evaluation of renal parenchyma
may be useful to provide an objective method of predicting
the recovery of renal function after pyeloplasty. It would
allow the comparison of the types of histological alter-
ation, with the changes in DRF, in order to predict the fi-
nal improvement potential of the affected renal unit, af-
ter successful corrective surgery. In the presence of se-
vere pathological changes in renal biopsy, recoverability
of renal function, despite anatomical success, in term of
drainage, is significantly decreased. Patients having grade
1 histopathological changes have a high probability of im-
provement in DRF compared with those with grade 2 or
grade 3 changes. The ORUs with DRF > 35% usually have
minimal changes in renal biopsy and can be expected to
get better functional recoverability. However, the DRF es-
timated on DTPA scan may be fallacious, particularly in
grossly dilated renal pelvis and pyeloplasty, and should
not be deferred when preservation of renal function is of
concern. In this situation, renal biopsy may be useful, al-
though it has certain disadvantages. First, image guided
renal biopsy is an invasive procedure with risk of bleeding
and infection, etc. Secondly, the histopathological changes
may be heterogeneous and the biopsy from a small area
may not be sufficient to provide an accurate histological
estimate of the injury, sustained by the renal parenchyma,
due to obstruction per se. It, therefore, needs further long
term studies in a larger series of patients, in order to clearly
define which kidneys are at risk for deterioration and to
predict the improvement potential of affected kidneys.
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