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ABSTRACT
Obstructive uropathy may lead to irreversible kidney damage. The insertion of ureteral stent
is one of procedure to relief obstruction and prevent further kidney damaged, septicemia as
well as urosepsis. A study to evaluate the predictive factor of urinary diversion in improving
kidney function is needed. This study aimed to assess prognosis factors post-relief of
obstruction in patients with uropathic obstruction focusing on kidney function recovery.
This was a retrospective cohort study conducted at An-Nur Private Hospital in Yogyakarta
Special Region, Indonesia using the medical record of patients with obstructive uropathy
whom underwent DJ Stent insertion from a period of 2011 to 2015. The data of clinical
assessment, laboratory and radiologic examination data were collected and analyzed
using Chi square or student t test. A total 59 patients with obstructive uropathy aged around
50.9 years whom underwent DJ Stent were involved in this study. The results showed
that release of obstruction with the installation of ureteral stents was significantly able to
improve kidney function. The duration of obstruction, etiology, and hemoglobin (Hb) levels
were associated with creatinine levels, whereas gender, urinary tract infection (UTI) and
comorbid were not. In conclusion, prognosis factors of post-relief obstuction are duration
of obstruction, etiology of obstruction and Hb levels before the release of obstruction.
ABSTRAK
Uropathi obstruktif dapat menyebabkan kerusakan ginjal permanen. Penyisipan sten uretra
adalah salah satu prosedur menghilangkan obstruksi untuk menjegah kerusakan ginjal
lebih lanjut, septisimia, dan urosepsis. Dibutuhkan penelitian untuk mengevaluasi faktor
prediktif pengalihan urin dalam meningkatkan fungsi ginjal. Penelitian ini bertujuan untuk
menentukan faktor prognosis pasca penghilangan obstruksi pada pasien dengan obstruksi
uropatik dengan fokus pada pemulihan fungsi ginjal. Penelitian ini merupakan penelitian
kohort retrospektif di Rumah Sakit An-Nur, Daerah Istimewa Yogyakarta, Indonesia
menggunakan data rekam medis pasien uropati obstruksi yang menjalan pemasangan
sten DJ selama periode 2011 sampai 2015. Data pemeriksaan klinik, laboratorium dan
radiologi dikumpulkan dan dianalisis dengan uji Chi square atau uji t. Total 59 pasien
uropati obstuksi berumur sekitar 50,9 tahun yang menjalani pemasangan sten DJ terlibat
dalam penelitian. Hasil penelitian menunjukkan bahwa pelepasan obstruksi dengan
pemasangan stent ureter secara nyata dapat meningkatkan fungsi ginjal. Lama obstruksi,
penyebab obstruksi, dan kadar hemoglobin (Hb) berhubungan dengan kadar kreatinin,
sedangkan jenis kelamin, infeksi saluran kemih, dan komorbid tidak. Dapat disimpulkan,
faktor prognosis pasca penghilangan obstruksi adalah lama obstruksi, penyebab obstruksi,
dan kadar Hb sebelum pelepasan obstruksi.
Keywords: obstructive uropathy - prognostic factors - kidney recovery – ureteral stent –
relief obstruction
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INTRODUCTION
The term uropathy obstruction refers to
the mechanical or functional changes in the
urinary tract that interfere with normal urinary
flow. Obstruction is a relatively common
cause of alteration of kidney function with
diverse etiologies such as tubular atrophy,
interstitial fibrosis, and inflammation. Relief
of obstruction usually leads to improvement
of kidney function though considerable
initial damage irreversibly damaged by
underlying obstructive process.1 Urinary
diversion methods may vary, including
nephrostomy, double J (DJ) stent and ureteral
catheter insertion. The choice of diversion in
obstructive uropathy is the installation of a
ureteral stent or percutaneous nephrostomy.
Installation of ureteral stents used as a
minimally invasive procedure to eliminate
uropathy obstruction in patients with poor
general conditions. This could also be done
before a radiotherapy procedure in the
pelvic area or major surgery in the pelvic
area to prevent ureteral injury and uropathy
obstruction.1symptomatology, degree of
hydronephrosis, creatinine levels (baseline,
treatment and posttreatment
The installation of a DJ stent is a pivotal
procedure to relieve obstruction. Close
follow up and monitoring of these patients is
important for early detection and prevention
of morbidity or its complications.2 The relief
of obstruction alone (nephrostomy or ureteral
stent) does not have a significant difference
in results, with creatinine levels and initial
hemoglobin (Hb) being a significant factor.
While patient with previous history of
uropathic obstruction and positive urine
culture tend to have the slow recovery
process.3
Several factors contribute on the
improvement of kidney function after the
relief of obstruction, including patient
age, duration of obstruction, contralateral
kidney function, pyelolymphatic backflow
and compliance of the ureter and renal
pelvis. Another factors that influence of the
improvement of kidney function include
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infection, nephrotoxic agents and contrast
material.4,5 Creatinine is the parameter most
widely used to evaluate the kidney function.
It is widely accepted that the improvement
of kidney function is characterized by a
decrease in serum creatinine levels after
release of obstruction. Serum creatinine
value of 2 mg/dL is the limit of the category
of renal insufficiency. Therefore this
creatinine value is used as a parameter to
improve kidney function after action.6,7
However none of the studies documented
the association of creatinine level in the post
relief obstruction patients. This study aimed
to investigate prognosis factors post-relief
of obstruction in patients with uropathic
obstruction in An-Nur Private Hospital,
Yogyakarta Special Region, with the focus
of the kidney function recovery.
MATERIALS AND METHODS
Study setting

This was a retrospective cohort study
conducted at the Department of Urology
of An-Nur Private Hospital in Yogyakarta
Special Region, Indonesia using the medical
record of patients with obstructive uropathy
whom underwent DJ Stent insertion from
a period of 2011 to 2015. Protocol of the
study has been approved by the Medical and
Health Research Ethics (MHREC) of the AnNur Private Hospital, Yogyakarta (Ref:132a/
RSAN-EX/V/2015).
Protocol of study

All medical records of patients with a
confirmed with obstructive uropathy whom
underwent DJ Stent insertion from January
2011 to December 2015 were involved in
this study. Clinical assessment, laboratory
and radiologic examination data were
collected. These data included complete
urine analysis, urine culture, and sensitivity,
serum creatinine, electrolyte status, random
blood glucose, Hb, plain x-ray (KUB),
abdominal ultrasonography and intravenous
pyelography (IVP).
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Statistical analysis
The data were presented as percentages,
median (mi – max), mean ± standard of
deviation (SD) and analysed using SPSS
20.00. The comparison of the qualitative
variables was evaluated using Chi square
test, whereas the quantitative variables
using student t test. p values < 0.05 were
considered significant.
RESULTS
A total 59 patients with obstructive
uropathy aged around 50.9 years whom
underwent DJ Stent were involved in this
study. The causes of the obstruction were
ureteric stones (20.3%) and ureteric stenosis
(79.7%). Fifteen (25.4%) patients were
diagnosed with urinary tract infection (UTI)
as the comorbidities in obstructive uropathy.

Metabolic problem such as hypertension
and/or diabetes were found as majority of
comorbid in this study (74.6%). Eighteen
(30.5%) patients had decrement of creatinine
more than 2 mg/dL.
Mean of serum creatinine levels before
release of the obstruction was 11.1 (1.6-42)
mg/dL. On day 3 and 6, the mean of serum
creatinine level significantly decreased
compared to initial creatinine serum to be
5.8 ± 2.99 and 5.0 ± 2.8 mg/dL, respectively
(p<0.05). However, the mean of serum
creatinine levels on day 3 and 6 were not
significantly different. It was demonstrated
that the optimal improvement of kidney
function was observed on day 3 (TABLE 1
and FIGURE 1). Furthermore, the mean of
length of stay was 9.0 (5-17) days (TABLE
1).

TABLE 1. Average length of stay and decrease in creatinine
Variable
Length of stay [median (min - max) days]
Initial creatinine [median (min - max) mg/dL]
Creatinine day 3 (mean ± SD mg/dL)
Creatinine difference day 3 (mean ± SD mg/dL)
Creatinine day 6 (mean ± SD mg/dL)
Creatinine difference day 6 (mean ± SD mg/dL)

Average
9.0 (5-17)
11.1 (1.6-42)
5.8 ± 2.99
5.3 ± 6.3
5.0 ± 2.8
6.1 ± 7.1

FIGURE 1. Mean of serum creatinine levels before and after release obstruction.
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The duration of symptoms less than 6
week had 0.017 (OR 0.017 CI 95% 0.003
– 0.0991) times to have creatinine level ˃
2 mg/dL (p < 0.001). The Hb levels < 10
mg/dL shown as risk factor due to failure to

improve kidney function after obstruction
release. The Hb levels < 10 has 46 (46.25
CI 95% 9.22- 232.0) times risk compared
to patients with Hb levels > 10 mg/dL (p<
0.001) as showed in TABLE 2.

TABLE 2. Factors considered in reducing serum creatinine after relief of obstruction.
Variable
Gender
• Man
• Woman
Duration of obstruction
• <6 weeks
• >6 weeks
Hemoglobin levels
• < 10 mg/dL
• >10 mg/dL
Etiology
• Stone
• Stenosis
UTI
• Yes
• No
Comorbid
• Yes
• No

Cr ≤ 2

Cr > 2

p

Odds ratio (OR)

15
3

28
13

0.234

0.43 CI 95% (0.1-1.7)

16
2

5
36

<0.001

0.017 CI 95% (0.003 – 0.0991)

3
15

37
4

<0.001

46.25 CI 95% (9.22- 232.0)

9
9

3
38

<0.001

0.07 CI 95% (0.02--0.35)

3
15

12
29

0.306

02.06 CI 95% (0.50 – 8.48)

12
6

31
10

0.477

1.60 CI 95% (0.48 – 5.37)

Patients with obstructive uropathy
due to ureteric stenosis shown better
improvement compared stone related
obstructive. They had an initial creatinine
level of 11.2 mg/dL and it decreased to be
5.7 mg/dL on day 6. However, the decrease
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of this creatinine value had never achieved <
2 mg/dL. Whereas patients with obstructive
uropathy due to ureteric stones had an initial
creatinine level of 11 mg/dL and it decreased
to be 2.3 mg/dL on day 6 (FIGURE 2).
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FIGURE 2. Mean of serum creatinine levels before and after release of obstruction based on etiology.
Duration of symptoms < 6 weeks had
better outcome compared to that > 6 weeks.
The duration of symptoms was associated with
outcome of the kidney function. Patients with the
duration of symptoms ≤ 6 weeks experienced a
significant improvement of their kidney function
as indicated by the significantly decrease of the

creatinine levels from 11.2 mg/dL before release
obstruction to 1.6 mg/dL on day 6. Whereas, the
decrease of the creatinine levels of patients with
duration of symptoms > 6 weeks was lower than
those with duration symptoms > 6 weeks i.e.
from 12.8 mg/dL before release of obstruction to
6.3 mg/dL on day 6 (FIGURE 3).

FIGURE 3. Mean of serum creatinine levels before and after release of obstruction based on the
duration of symptoms.

The Hb levels were associated with a
decrease in serum creatinine levels. The
decrease of the serum creatinine levels of
patients with Hb levels <10 g/dL was less
clinically significant than that of patients
with Hb levels of ≥10 g/dL. On day 6, the

mean serum creatinine levels of patients
with Hb levels <10 g/dL decreased from
12.2 to 6.1 mg/dL, while patients with Hb
levels of ≥10 g/dL decreased from 8.1 to 2.6
g/dL (FIGURE 4).
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FIGURE 4. Mean of serum creatinine levels before and after release of
obstruction based on Hb levels.

DISCUSSION
This study was performed to investigate the
effect of the release of obstruction procedure on
renal function by measuring the changes in serum
creatinine. The clearance of creatinine has long
been used as indicator of glomerular filtration rate
(GFR). The GFR and perfusion before release of
obstruction also play a role in improving kidney
function.8,9 Most researcher used the renogram
as a tool to assess improvements in kidney
function. If glomerular filtration is found to be
less than 10%, it is very unlikely that kidney
function will return after obstruction.4,10,111
week, 2 weeks, and 4 weeks after drainage.
Serum creatinine was measured at all points of
the RI examination. Moreover, RI was measured
in an age and sex-matched control group of 24
consecutive healthy donors and volunteers.
Results. The study included 40 obstructed and
48 normal kidneys. In the obstructed kidneys,
the mean RI values decreased significantly from
0.78 ± 0.05 before drainage to 0.70 ± 0.09 at 3
days after drainage (P <0.001.
Several other methods are also carried out
to predict improvements in kidney function after
obstruction such as renography, percutaneous
nephrostomy (with measurements of creatinine
clearance), surgical exploration, N-acetylglucosaminidase and transforming growth
factor-beta. Other studies showed renal resistive
index (RI) could also predict improvement in
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kidney function after obstruction.4 However,
until now there is no single method of choice that
could assess improvement in kidney function
after obstruction.3Release of obstruction is an
act on attempt to preserve of kidney function.
the evaluation of improvement kidney function
is important to assess the success rate of the
procedure. Clinical predictions can help doctors
assess importance of immediate obstruction
release. For this reason, several clinical
parameters have been determined.
In this study the clinical parameters
studied were etiology, duration of symptoms,
comorbidities (hypertension, diabetes mellitus),
age, Hb levels and UTI. The analysis of the data
obtained significant results on the relationship
between decreased serum creatinine levels (<2
mg/dL) with etiology, duration of symptoms
and Hb levels. Improvement of kidney function
is inversely proportional to the duration of
obstruction.5,12 In this study the duration of
symptoms used as a parameter as the time
of suspected obstruction to get treatment. In
patients with release of obstruction procedure
being performed ≤ 6 weeks after symptoms
appeared, a significant and better reduction in
serum creatinine compared with the release
of obstruction performed > 6 weeks after the
onset of symptoms. Research in dogs showed
irreversibility of kidney function after 40 days
of obstructive uropathy. Other studies showed
kidney function could return after 150 days of

R. Danarto., Patient prognosis after relief...of obstruction

complete obstruction, this may be due to pyelum
anatomical differences in humans that can be
located extra renal and differences in lymphatic
and venous flow so that the kidneys are better
protected.13,14
In this study, ureteral stone as the etiology
of obstruction showed a better prognosis than
ureteral stenosis. This may be related to different
clinical symptoms in both etiologies. Slow progression of ureteral stenosis is often asymptomatic. Low back pain, fever, hematuria, infection
could occur depending on the underlying disease
as complications in obstructive uropathy. Ureteral colic pain is an emergency that is most often
caused by urinary tract obstruction by stones.
Between 5-12% of the population will have urinary tract stones during lifetime.15–17
Hemoglobin levels at the beginning of the
examination and recovery of renal function after release obstruction showed statistically significant correlation (p < 0.001). Hemoglobin
levels > 10 mg/dL showed better postoperative
response. High Hb levels in previous studies
showed better prognosis of acute conditions and
good recovery of renal function after release of
obstruction.18,19
The importance of this study is to predict
improvement in renal function after release
of obstruction using the patient’s clinical
parameters, in order to give a temporary
estimation of how well kidney function after
several days of performed procedure. Other
confounding factors that involved in kidney
function must also be considered.
Other methods with better accuracy for
predicting kidney function improvement include
intravenous urography (IVU), ultrasonography/
doppler
ultrasonography,
renography,
percutaneous nephrostomy, surgical exploration,
enzymuria analysis or transforming growth
factor-beta (TGF-β). Some other methods that
still need further research are kidney biopsy and
assessment of renal parenchymal volume.5,20
Further research using more accurate methods,
more samples and longer observation times
are needed to determine predictive factors to
improved kidney function.

etiology of obstruction and Hb levels before
the release of obstruction.
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