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INTRODUCTION 

Acute Kidney Injury (AKI) is a condition of a rapid decline in kidney function within 

48 hours and can lead to high morbidity if not adequately addressed. Postrenal AKI causes 

about 5% of cases and is commonly associated with obstructive problems in the urinary tract, 

such as external compression (prostate hypertrophy, carcinoma), intrinsic obstruction (calculi, 

clot, stricture, tumour), and functional decline (neurogenic bladder).  Postrenal AKI, resulting 

from any of those urinary tract obstruction aetiology, may typically occur when a blockage 

affects one or both kidneys. Immediate intervention is crucial to alleviate kidney pressure if 

bilateral obstruction occurs, as the clinical conditions would rapidly deteriorate, leading to 

uremic syndrome, electrolyte imbalance, urinary tract infections, decreased consciousness, and 

potential mortality. 

Percutaneous nephrostomy (PCN) is a significant medical procedure facilitating 

minimally invasive access to the renal collecting system with radiological guidance and local 

anaesthesia(New et al., 2021a; Reid et al., 2022). PCN involves creating percutaneous access 
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Abstract 

 

Urinary tract blockages caused by urolithiasis, trauma, and tumours that spread to the 

kidneys, bladder, cervix, uterus, or colon would harm renal function. Percutaneous 

nephrostomy (PCN) provides an option if immediate decompression is required. It serves as 

a temporary diversion before more serious treatment, to reduce symptoms and preserve renal 

function in unilateral. This research is a retrospective cohort study that involved patients with 

obstructive uropathy for about 128 samples from 2019 to 2022. This study was conducted in 

2023. Renal function recovery was evaluated by comparing creatinine levels in each group of 

obstruction aetiology in two periods, before and after obstruction (3rd and 7th day after 

decompression). History of haemodialysis procedure and chronic kidney disease were 

excluded The results showed that there was a significant decrease in creatinine from baseline 

to day 7 of all samples (p=0.001). In the cancer group, there is a significant mean difference 

in baseline creatinine level and creatinine level at day 7 after the procedure (p=0.008; 

p<0.05). There is no significant renal function improvement in the stone group. PCN in 

patients with obstructive uropathy has a significant effect on improving renal function, 

especially in patients with cervix cancer. 
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to the kidney through a needle inserted through the skin and directed towards the kidney using 

visual radiography assistance, like ultrasound or X-ray(Chávez-Iñiguez et al., 2020; Nayyar et 

al., 2023). PCN facilitates kidney decompression and relieves kidney obstruction, thus leading 

to improved kidney function, reduce unnecessary haemodialysis procedure, and potentially 

increase survival.Outcome of the decompression using PCN itself reported involes multiple 

factors such as low body mass index (BMI), presence of marked hydronephrosis and the use 

of ultrasound guidance when the procedure performed(Gadelkareem et al., 2022; Gebreselassie 

et al., 2022).PCN is commonly used when other methods, such as retrograde approaches, are 

challenging or unsuccessful, in addressing clinical conditions like urinary tract obstruction and 

providing access to other percutaneous procedures, such as kidney stone treatment(Zul Khairul 

Azwadi et al., 2021). One research concluded that PCN insertion in patients with bladder 

carcinoma with obstructive uropathy may improve kidney function test to normal levels and 

enable them to receive tumour-specific curative treatment(Garg et al., 2019).However, like any 

medical procedure, PCN comes with risks and complications that require careful evaluation 

and preparation(Turo et al., 2018). Risk of occlusion, malposition and hematoma might occur 

during nephrostomy insertion(Javanmard et al., 2017; Waqas et al., 2025). Urinary tract 

infection and sepsis has been consider as the effect from long term use of the PCN 

catheter(Mert et al., 2023). PCN method has been demonstrated for better option with regard 

to procedure accessibility (Koh et al., 2024; Moon et al., 2024; Yu et al., 2023). 

PCN has become an integral part of medical practice, committed to enhancing kidney 

function effectively and safely through advanced and innovative techniques. This report aims 

to provide a detailed discussion on percutaneous nephrostomy, its indications and 

contraindications, technical steps in the procedure, associated complications, and the 

importance of post-procedure care to achieve optimal kidney function improvement. The 

primary objective of this report is to evaluate the impact of PCN on improving kidney function 

in patients with urinary tract obstruction, therefore unnecessary haemodialysis procedures can 

be reduced. The literature review in this report will extensively cover PCN procedures, 

indications, contraindications, and the implementation steps within the hospital practice. 

METHODS  

Research Design 

This is a retrospective cohort study to assess post-procedural changes in kidney function 

following PCN in patients with urinary tract obstruction. The study was conducted in 2023 at 

the Division of Urology, Department of Surgery, Faculty of Medicine, Public Health, and 

Nursing, Universitas Gadjah Mada, Yogyakarta, Indonesia. 
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Population and sample 

This retrospective cohort study included patients diagnosed with obstructive uropathy treated 

at our institution between January 1, 2019 and December 31, 2022. A total of 128 eligible cases 

were identified and consecutively enrolled for analysis. Renal function recovery was assessed 

by comparing serum creatinine levels for each obstruction-etiology group at two post-

decompression time points (3rd and 7th day) and the pre-decompression baseline. Patients with 

a prior history of chronic kidney disease or receiving maintenance hemodialysis before 

obstruction were excluded. Data were collected from medical records and the study was 

conducted in 2023. 

Data Collection 

This study enrolled patients experiencing post-renal acute kidney injury (AKI) with a creatinine 

level exceeding 5 mg/dL, attributed to diverse underlying conditions like kidney stones, 

trauma, or tumours involving related organs. Serum creatinine was measured using an 

enzymatic method via autoanalyzer (e.g., Cobas c501, Roche), calibrated according to IDMS 

standard. Inclusion criteria are the patient who underwent bilateral PCN and the availability of 

creatinine data on day 3 and day 7 post-procedure. Conversely, patients undergoing 

haemodialysis or lacking data were excluded. 

Statistical analysis 

Data collection included pre- and post-procedure creatinine levels on days 3 and 7, to evaluate 

kidney function improvement. Data distribution was measured for normality using 

Kolmogorov Smirnov. When the data is not normally distributive, we use Mann-Whitney Test 

and the Kruskal-Wallis Test for two independent groups. 

Statistical analysis involved dependent t-tests for comparing pre- and post-procedure creatinine 

levels and assessing the correlation between obstruction causes and kidney function 

improvement. The significance level for all the methods was set at p ≤ 0.05. 

Human Subject Protection 

The research adhered to medical ethics guidelines and patient safety protocols, with 

informed consent obtained before procedures and was approved by the Ethics Committee of 

Gadjah Mada University (KE/FK/1943/2023). 

 

 

 

 

 



447 
Leonardo Grevi Tamara et al., / Scientific Periodical of Public Health and Coastal 7(2), 2025, page 444-453 

Vol 7 

RESULTS 

The results provide a comprehensive analysis of the study on kidney function 

improvement following bilateral PCN in 128 patients with urinary tract obstruction from 2019 

to 2022. 

Table 1. Demographic Representation 

Variable Result (n=128) Percentage (%) 

Age (Mean, years) 51.41  

Gender (n, %) 

- Male 

- Female 

 

40 

88 

 

31.25 

78.75 

Nephrostomy Indication (n,%) 

- Stone 

- Cancer 

- Others 

 

9 

117 

2 

 

7.03 

91.4 

1.57 

Tumour Obstruction (n,%) 

- Bladder 

- Cervix 

- Colon 

- Ovarium 

- Prostate 

- Others 

 

25 

65 

5 

10 

7 

5 

 

21.37 

55.56 

4.27 

8.55 

5.98 

4.27 

Creatinine evaluation (mg/dl) 

- Baseline 

- Day 3 

- Day 7 

 

7.06 

4.26 

2.69 

 

Table 1 provides a comprehensive overview of the patient population undergoing bilateral 

percutaneous nephrostomy, the indications for the procedure, and the changes in creatinine 

levels, which are useful for evaluating the effectiveness of the procedure in addressing kidney 

problems in various medical conditions. 

The average age of the patients was 51 years, and the majority were female (68%). The 

most common indication for nephrostomy was cancer (n= 117; 91.4 %), followed by kidney 

stones (n= 9; 7.03%), and others (ureteral trauma/strictures) (n=2; 1.57%). The baseline 

creatinine level, which reflects the patients' initial condition before the procedure, was 7.06 

mg/dl. The data on creatinine level improvement on day 3 and day 7 after the procedure is also 

given, with the average creatinine level being 4.26 mg/dl on day 3 and 2.69 mg/dl on day 7. 

The results showed that there was a significant decrease in creatinine from baseline (Cr = 7.06 

mg/dL) to day 7 (Cr = 2.69 mg/dL) of all samples (p=0.001). 

Table 1shows that among patients with tumour-related obstruction requiring bilateral 

percutaneous nephrostomy, the most frequent cancer was uterine cervix (55.56%), followed by 

bladder (21.37%), colon (4.27%), ovary (8.55%), prostate (5.98%), and others (4.27%). 
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Figure 1.  Creatinine Reduction Statistics after Bilateral PCN in all Patients 

Figure 2 illustrates the reduction of creatinine levels on day 3 and day 7 after bilateral 

PCN. The Mann-Whitney test was used to compare the changes in creatinine levels from 

baseline to day 3, baseline to day 7, and from day 3 to day 7 in the general population (Table 

2). The results showed that there was a significant decrease in creatinine from baseline to day 

7 of all samples (p=0.001). There was no significant difference in creatinine change from 

baseline to day 3 (p=0.052) and from day 3 to day 7 (p=0.12). 

Table 2. Creatinine Reduction After Bilateral PCN 

Creatinine reduction Baseline to day 3 Baseline to day 7 Day 3 to Day 7 

mg/dl 2.8 4.37 1.57 

p 0.052 0.001* 0.12 

*Significant result on statistics analysis (Mann-Whitney Test) 
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Figure 2. Creatinine Reduction Statistics in Cancer Patients after Bilateral PCN 

Table 3. Kruskal-Wallis Test 

Variable 
Creatinine level (mg/dl) 

p-value 
Baseline Day 3 Day 7 

Cancer 

Bladder 6.02 3.59 2.61 0.891 

Cervix 6.79 4.18 2.33 0.026 

Colon* 8.39 4.80 3.13  

Ovarium* 8.36 5.29 4.12  

Prostate* 6.29 4.40 2.39  

Others* 6.85 2.41 0.56  

Cumulative p-value in cancer cases 0.008 

Stone* 9.79 5.30 5.12  

Figure 3 demonstrates the decrease in creatinine levels in cancer patients at baseline, 

day 3, and day 7 after bilateral PCN. Table 3 shows the results of the Kruskall-Wallis test, 

which was used to compare the changes in creatinine levels after bilateral PCN in patients with 

different types of tumours and urinary stones. The results showed that there was a significant 

improvement in creatinine levels in patients with cervical cancer (p=0.026), but not in patients 

with bladder cancer (p=0.891). Overall, there was a significant improvement in creatinine 

levels in patients with all types of cancer (p=0.008). There was no significant improvement in 

creatinine levels in patients with kidney stones (p=0.279). 

DISCUSSION  

The discussion analyses the impact of bilateral PCN onthe improvement of kidney 

function by comparing creatinine levels before and after obstruction release.The study showed 
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notable effectiveness of bilateral PCN in cancer cases but insignificant results in kidney stone 

cases. The results highlight the need for a nuanced understanding of different kidney 

conditions.  

Furthermore, the discussion refers to other studies by Jufriady et al. (2019) and 

Sukmagara and Danarto (2015) for comparative insights. In predominantly cancer related 

cases, these studies explore factors influencing kidney function improvement after bilateral 

PCN and the association between serum creatinine reduction and various variables, including 

obstruction aetiology, nephrostomy side, symptom duration, comorbidities, and degree of 

hydronephrosis. The results contribute to a more comprehensive understanding of the factors 

affecting kidney function recovery after urinary tract obstruction (Ismy et al., 2019; Sukmagara 

& Danarto, 2015).Some of the predicting factors confirmed from the other research were 

haemoglobin level, ages, type of renal pelvis, initial kidney function and BUN-to-Cr 

ratio(Wijaya et al., 2022). 

PCN can reduce the risk of haemodialysis, as evidenced by the increased number of 

patients with creatinine levels <5 mg/dl at 7 days after the PCN procedure. Therefore, definitive 

treatment can be exercised, and patients discharge earlier. Eighty-seven percent of cancer 

patients achieved creatinine <5mg/dl within 7 days, and 86% of patients with obstructive 

uropathy achieved creatinine <5 mg/dl within 7 days. Khazaeliet al.comparing PCN and 

haemodialysis groups indicated that PCN resulted in a significant decrease during 

hospitalization compared to haemodialysis, with a better satisfaction rate for patients 

undergoing PCN(Khazaeli et al., 2019). Additionally, PCN is an alternative, appropriate, 

inexpensive, and less complicated method for individuals with obstructive uropathy(Alhassoun 

et al., 2025; New et al., 2021b). This suggests that PCN may offer benefits in managing 

obstructive uropathy and potentially reduce the need for haemodialysis(Trifunovski et al., 

2024). 

The discussion integrates findings from related studies, providing a broader perspective 

on factors influencing kidney function recovery after nephrostomy. The results contribute 

valuable insights to the field of urology and nephrology. This study also has limitations. Each 

categories which has small sample size for specific conditions such as obstruction(stone), 

making it difficult to be generalized.It may hard to measure post-procedure conditions of the 

patients, one of those is functionality due to the absence of the quality of life assessment(de 

Lima et al., 2023).Short follow-up period may miss long-term outcomes. Prognosis of the 

patient should be included on the discussion section, available treatments that the patient is 

eligible for, as well as the patient’s wishes. 
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CONCLUSIONS  

The study underscores the importance of kidney function improvement following 

bilateral PCN in patients with urinary tract obstruction. Analysis results indicate that bilateral 

PCN significantly enhances kidney function, prevents haemodialysis, as evidenced by 

creatinine level reduction. The research highlights that urinary tract obstruction, attributed to 

urolithiasis, trauma, and tumours in organs such as the kidneys, bladder, cervix, uterus, or 

intestines, can lead to decreased kidney function. Therefore, bilateral PCN emerges as an 

effective procedure for addressing urinary tract obstruction to improve kidney function and 

alleviate associated symptoms. Recommendations from the study include conducting more in-

depth research on specific factors influencing kidney function improvement post-bilateral 

PCN, comparing it with other methods, designing prospective and longitudinal studies for 

longer-term observations, and assessing its impact on patients' quality of life, including 

perceived symptoms and overall well-being. 
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