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A B S T R A C T   

Background: Obstructive uropathy due to stone disease is seen every day in urological practice. Percutaneous 
nephrostomy and double j ureteral stent procedures are used. 
Methodology: A randomized controlled trial was conducted in one center from January 2021 to January 2022. A 
total of 104 patients of age ≥18 years who had unilateral or bilateral obstructive uropathy due to stone disease 
were divided into two groups. In Group A, 50 patients underwent to double j stent while in Group B, 54 patients 
who underwent percutaneous nephrostomy insertion tube. Under local anesthesia, the stent was inserted by 
cystoscopy. While the percutaneous nephrostomy was done under ultrasound guidance by using local anesthetic 
agent. Complications were noted in immediate postoperative period and on follow up. 
Results: Mean age of Group A was 35 ± 12.7 years whereas mean age in Group B was 36.7 ± 12.5 years and 49 
out of patients were male. The most common complication in double j group and nephrostomy group was he-
maturia (16% and 5.5% respectively). Post DJ stent, complications like septicemia, painful trigon irritation, and 
stent encrustation were seen in 8.0%, 10.0%, 10.0% and 4.0% patients respectively. On the other hand, post-PCN 
septicemia, tube dislodgment or blockage, and injury to adjacent organs were seen in 3.7%, 5.5% and 1.8% 
respectively. In our trial, overall success rate for double j stenting was up to 84.0% and for percutaneous 
nephrostomy (PCN) was 96.29% (p < 0.0001). 
Conclusion: We found percutaneous nephrostomy is better and had overall higher success rate with less com-
plications post procedure.   

1. Introduction 

Obstruction of urine flow could increase the pressure within the 
collecting system, which leads to kidney injury; this case is defined as 
obstructive uropathy [1]. 

Obstructive Uropathy is a structural or functional hindrance of 
normal urine flow sometimes leading to severe complications, even 
renal dysfunction. The cause of obstruction uropathy can be intra- or 
extra luminal or intramural. Among the causes, renal calculi are the 
main etiological factors of obstruction uropathy [2]. 

Drainage of the urinary tract is necessary when obstruction of the 

upper urinary tract causes infection, loss of renal function, or uncon-
trollable pain. Untreated obstruction in patients with infection may 
induce significant morbidity such as sepsis, pyonephrosis, and death [3]. 

Percutaneous nephrostomy and antegrade ureteral stenting are 
frequently performed, minimally invasive, imageguided procedures [4]. 

The efficacy, morbidities and complications of DJ stenting and PCN 
have been widely studied and compared in the management of 
obstructive uropathy. Both these procedures have been reported to 
present different kind of short- and long-term complications and so has 
been their effectiveness and usefulness in urine drainage of these pro-
cedures differs [2]. 

* Corresponding author. 
E-mail address: alhajjaj963@gmail.com (M. Al-Hajjaj).  

Contents lists available at ScienceDirect 

Annals of Medicine and Surgery 

journal homepage: www.elsevier.com/locate/amsu 

https://doi.org/10.1016/j.amsu.2022.104474 
Received 10 June 2022; Received in revised form 17 August 2022; Accepted 19 August 2022   

mailto:alhajjaj963@gmail.com
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.104474
https://doi.org/10.1016/j.amsu.2022.104474
https://doi.org/10.1016/j.amsu.2022.104474
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amsu.2022.104474&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Medicine and Surgery 81 (2022) 104474

2

There are no clear guidelines regarding the optimal method for uri-
nary decompression in the setting of ureteral obstruction [5]. 

This study aims at observing the rate of complications of each pro-
cedure conducted in this study. Furthermore, the study hopes to add 
more useful data that contribute to this specific aspect of urology and 
help make international guidelines regarding the safe method in urinary 
diversion. 

2. Method 

A randomized controlled trial was conducted at the Department of 
Urology, Aleppo University Hospital in Aleppo, Syria and lasted one year 
starting from January 2021 to January 2022. 

This study aims to compare the complications rate between the 
double j ureteral stent and percutaneous nephrostomy in patients with 
acute obstructive uropathy due to stones. Inclusion criteria were all 
patients over 18 years old who had acute unilateral or bilateral 
obstructive uropathy due to lithiasis and needed urgent urinary 
diversion. 

Exclusion criteria were patients under 18 year’s old, pregnant 
women, non-stone renal hydronephrosis, and severe impairment 
coagulopathy. 

Past medical history and clinical examination were done for all pa-
tients in the emergency room. Laboratory tests included complete blood 
count (CBC), creatinine, urea, and glucose, electrolytes, urinalysis, and 
coagulopathy studies. Some patients underwent renal ultrasound and 
KUB image; others underwent non-contrast computed tomography 
(NCCT) to confirm the diagnosis. 

Group A or group B was allotted randomly to each of the recruiters by 
a biostatistician. After taking their consent, patients are divided into two 
groups. Group A who would undergo to double j ureteral stent and 
Group B who would undergo to percutaneous nephrostomy. 

Firstly, we used lidocaine 2% as local anesthesia. 
In Group A: we injected the lidocaine inside the urethra, then after 

using aseptic cystoscopy, we inserted a retrograde double j ureteral 
stent. All stents were 4.7fr or 6fr with open ends. 

In Group B: patients underwent percutaneous nephrostomy after 
using lidocaine. All cases were grade 2 or grade e hydronephrosis. Ul-
trasound guidance was used in all patients. Nephrostomy tubes’ size was 
12fr and 14fr. All patients underwent middle or lower calyx puncture by 
urologists only. 

A single dose of prophylactic non-nephrotoxic antibiotic was given to 
all patients as pre-intervention procedure. Post-procedure hospitaliza-
tion days were dependent mainly on the patient’s status. 

During hospital days, we observed any early complications that may 
occur. 

At discharge, we performed creatinine test for all patients. A 
controlled follow-up for definitive treatment by ureteroscopy or extra-
corporeal shock wave lithotripsy [ESWL] was arranged according to the 
patient’s status and hospital facility. 

The data were analyzed via SPSS version 23. Statistical significance 
was accepted at P < 0.05. 

3. Results 

A total of 104 patients were included in this study. Patients’ char-
acteristics are shown in Table 1. 

Fifty patients (48%) underwent double j stent insertion and fifty-four 
patients (52%) underwent percutaneous nephrostomy. Fifty-five of the 
patients were female, whereas forty-nine were male. The mean age in 
Group A was 35.6 ± 12.7 years and 36.7 ± 12.5 years in Group B (p 
value = 0.001). Before the procedure, there was a statistical significance 
in serum creatinine between the two groups (p value < 0.001). After the 
procedure, serum creatinine at discharge was found significantly higher 
in the DJ group (ρ value = 0.000). Post-procedure hospitalization days 
and serum creatinine at definitive treatment were statistically 

significant between the two groups (p = 0.023, p = 0.001 respectively). 
Meantime from initial procedures to definitive treatment is 20.17 ±
12.16 days in Group A and 21.28 ± 8.94 days in Group B (p value =
0.040). 

There was no statistical significance in the prevalence of ischemic 
heart disease, hypertension, diabetes mellitus, and previous endouro-
logical procedures in patients between the two groups Table 1. 

Post-procedure complications are shown in Table 2. 
Septicemia and fever occurred in 04 patients after DJ stent insertion. 
They were treated conventionally by giving those I.V. antibiotics and 

rehydration hospitalization except one patient who needed to remove 
the DJ stent. Procedure failure occurred in 03 patients. Those patients 
were undergone to percutaneous nephrostomy later. 

Hematuria was seen in 08 patients. However, three of them are 
managed conventionally by giving I.V fluids. Five patients complained 
painful trigone irrigation which was settled by α1 blocker and anti-
cholinergic medications. Encrustation was seen in 02 patients who were 
late to definitive treatment. They were managed by ESWL and later the 
stent was removed. Overall, 22 patients had complications. 

The initial success rate was 56%, but with patients who were treated 
conservatively, the overall success rate raised to 82% (Fig. 1). 

In the percutaneous nephrostomy group, procedure failure occurred 
in one patient. Septicemia occurred in 02 patients who were also treated 
conservatively according to hospital protocols. Three patients had he-
maturia which was treated by giving I.V. fluids. 

One patient needed blood products transfusion to stop bleeding. PCN 
dislodgment or blockage occurred in 03 patients which were managed 
by re-inserting the nephrostomy tube. Only one patient had an injury to 
the adjacent organs (liver injury by the needle) that was treated by 
inserting DJ stent and being monitored in the ward. No surgical inter-
vention was needed afterwards. 

The initial success rate in the PCN group was 82%. After the man-
agement of patients who had septicemia, bleeding, and dislodgement, 
the overall success rate was 96.29% (Fig. 1). 

Table 1 
Patients characteristics.   

DJ (n = 50) PCN (n = 54) P value 

Age (years) 35.6 ± 12.7 36.7 ± 12.5 0.001 
Gender (Male) 23 (46%) 26(52%) 0.826 
Hypertension 13 (26%) 15 (27.7%) 0.838 
Diabetes Mellitus 6 (12%) 18 (33.3%) 0.010 
Ischemic Heart Disease 6 (12%) 8 (14.8%) 0.674 
Previous endourological procedures 21 (42%) 21 (38.8) 0.747 
Scr before procedure (mg/dl) 1.59 ± 1.37 1.50 ± 1.22 0.000 
Scr at discharge (mg/dl) 1.53 ± 1.02 1.34 ± 1.06 0.000 
Scr at definite treatment (mg/dl) 1.64 ± 1.35 1.19 ± 0.57 0.001 
Positive Urinalysis 23 (46%) 29 (53.7%) 0.432 
Post Procedure hospitalization days 2.67 ± 1.69 1.52 ± 1.37 0.023 
Days from 1st to 2nd operation 20.17 ± 12.16 21.28 ± 8.94 0.040  

Table 2 
Complications rate in both groups.  

Complications Group A (n = 50) Group B (n = 54) 

No of 
Patients 

% 
age 

No of 
Patients 

% 
age 

Procedure Failure 03 6.0 01 1.8 
Fever & Septicemia 04 8.0 02 3.7 
Bleeding/Hematuria 08 16.0 03 5.5 
Painful Trigone Irrigation 05 10.0 __ __ 
PCN dislodgement or blockage __ __ 03 5.5 
Ureteral Perforation 00 0.0 __ __ 
Stent Migration 00 0.0 __ __ 
Injury to adjacent organs __  1 1.8 
Stent Encrustation or Stone 

Formation 
02 4.0 __ __ 

Total 22 44.0 10 18.3  
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4. Discussion 

Obstructive Uropathy is one of the consequences of urinary tract 
obstruction the renal functions get deranged and the damage is caused to 
the urinary tract tissue. If not appropriately treated, this can become a 
potentially life threatening condition. Immediate decompression of the 
kidney is necessary to prevent the patient’s condition from further 
deterioration before proceeding for definitive stone management [2]. 

The various methods of urinary diversions are retrograde double J 
ureteral stenting, percutaneous nephrostomy and open drainage of 
kidney. Clear guidelines regarding optimal urinary diversions have not 
been established. Most authors agreed that decisions should be indi-
vidualized. Currently, retrograde double-J ureteral stenting and ultra-
sound guided percutaneous nephrostomy tube insertion are the most 
widely used techniques for relieving obstruction of the urinary tract. 
Both are associated with variable technical success, complication rates, 
and availability and quality of life issues [6]. 

The decision on the appropriate method of drainage is multifactorial, 
including factors such as stone parameters, patient’s characteristics, 
patient’s and urologist preferences. 

In our study, we had 104 patients. Male patients were 47.11% and 
female patients were 52.88% which shows lower percentage of male 
patients as compared to Iftikhar Ahmad et al. [8] and Ann Pak Inst Med 
Sci [2] which found out male patients predominance. The mean age was 
36.22 ± 12.56 years which is lower than [2] 46.27 ± 9.36. 

In this study, we included patients with unilateral or bilateral 
obstructive uropathy. Serum creatinine prior to the procedure was 1.59 
± 1.37 mg/dl and 1.50 ± 1.22 mg/dl for Group A and Group B 
respectively. The p value (p = 0.000) was statistically significant be-
tween our two groups and greater than the value found in Shoshany 
et al. as [7] (p = 0.001). 

We studied the immediate and late complications of both 
procedures. 

DJ ureteral stent insertion was successful in 94% (procedure failure 
in 03 patients) while Khalid Saeed et al. [9] had 98.2%. Procedure 
failure in the retrograde insertion of the stent was due to benign pros-
tatic hyperplasia or ureteral orifice malposition. 

Those patients were considered to PCN for urgent diversion. On the 
other hand, the successful rate of PCN in our study was 96%, whereas 
Iftikhar Ahmad et al. [8] had a 92% overall success rate. We had one 
patient who had a mild grade of hydronephrosis resulted in procedure 
failure. Patients who had PCN procedure failure were referred to renal 
replacement therapy. 

Post DJ stenting hematuria was observed in different studies ranged 
from 2 to 21% [8]. 

In Group A, the most common complication was bleeding and he-
maturia (16%). This is because we had 09 patients undergone bilateral 
double j stenting. One patient had to remove it to stop bleeding after we 
fail to treat it conventionally. 

The incidence of post-PCN bleeding and hematuria in Group B was 
5.5% while Jalbani MH et al. [10] reported 7.5%. 

Fever and septicemia occurred in 04 patients (8%) of the DJ stent 
group whereas Saeed K et al. [9] and Iftikhar Ahmad et al. (80 found 
26.7% and 7% respectively). Those patients are treated by giving 
injectable antibiotics. Two patients (3.7%) of Group B had fever and 
septicemia which is almost similar to Firas Al-Hammouri et al. [1] (5%). 
We also gave injectable antibiotics until recovery. 

In our study, painful trigone irrigation occurred in 10% of Group A. 
However, Shao Y et al. [11] and Memon NA et al. [12] have come across 
this rate as 10% and 9% respectively. For this complication, we pre-
scribed patients a1 blocker and anticholinergic drugs which improved 
the patients’ complaints notably. 

Post PCN blockage or dislodgment of the nephrostomy tube observed 
in different studies range from 04 to 37% [8]. 

PCN dislodgment or blockage happened in 5.5% of Group B. Those 
patients underwent reinserting the nephrostomy tube. 

In our trial, we had 02 patients (4%) who had stent encrustation and 
stone formation in Group A, while Iftikhar Ahmad et al. [8] pointed out 
5% of the patients with stent encrustation and stone formation. 

Stent encrustation occurred in patients who had a long time between 
the initial procedure and definite treatment (about 60 days). They were 
managed by ESWL successfully. 

In Group B of our study, we had an injury to an adjacent organ (liver 
injury) in one patient (1.8%) while Saeed K et al. [13] found 14.3%. This 
patient was admitted to the ward for monitoring. He was managed 
conventionally. 

Overall, PCN group patients had fewer complications and a high 
success rate which means that percutaneous nephrostomy is superior to 
DJ stent in obstructive uropathy in the field of nephrolithiasis (p value =
0.034). 

Nevertheless, more data collection is needed for further studies over 
the world to compare the two methods and to set a guideline regarding 
obstructive uropathy. 

5. Conclusion 

We conclude that percutaneous nephrostomy is the optimal method 
in obstructive uropathy due to nephrolithiasis. It has less complication 
rate in comparison to retrograde double j ureteral stenting. More trials 
are needed to create clear guidelines that expect definitive approach for 
stone treatment and procedure availability. 
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