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ABSTRACT 

Objective: To identify the indications for percutaneous nephrostomy (PCN) placement and assess the success rate 

as well as the incidence of various complications associated with ultrasound-guided percutaneous nephrostomy. 

Study Design: A retrospective Study 

Place and Duration of Study: This study was conducted at the Institute of Kidney Diseases, Peshawar from April  

2021 to April 2022. 

Methods: This retrospective look at carried out at the Institute of Kidney Diseases, Peshawar, focused on patients 

who underwent ultrasound-guided percutaneous nephrostomy (PCN) for obstructive uropathy between April  2021 

to April 2022. Data from HIS records and Urology Department registers have been analyzed. The inclusion 

standards encompassed patients aged &gt;sixteen years, with exclusion standards involving incomplete 

documentation, pregnancy, and PCN for motives apart from obstructive uropathy. Statistical evaluation turned into 

achieved using IBM SPSS, calculating suggest, preferred deviation, frequency, and percentage. The take a look at 

layout aimed to offer complete insights into PCN-associated headaches, contributing to the development of 

urological care. 

Results: The observe included 1702 sufferers with an average age of 38.50 ± 14.Seventy eight years. Successful 

PCN placement changed into executed in ninety six.1%, with 67 patients requiring more than one try. Complications 

have been mentioned in 18.9%, comprising 17.6% minor and 1.Three% major headaches. Macroscopic hematuria 

changed into the maximum not unusual (6.9%), followed by way of PCN dislodgment (1.9%) and tube occlusion (1. 

Eight%). Statistical analysis found out associations among complications and variables including gender, number of 

attempts, and age. The consequences contribute valuable insights into the efficacy and safety of ultrasound-guided 

PCN, assisting in refining procedural protocols for top-rated affected person care. 

Conclusion: This study underscores the effectiveness and protection of ultrasound-guided percutaneous 

nephrostomy in dealing with obstructive uropathy. With urinary stones diagnosed as a important motive, the 

findings contribute to enhancing affected person care and procedural protocols at the Institute of Kidney Diseases, 

Peshawar, Pakistan. 
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INTRODUCTION 

Obstructive uropathy, a structural hindrance to the flow 

of urine (1) accounts for 10% of the causes of acute renal 

failure and 4% of chronic end stage renal failure (2). The 

common causes of obstructive uropathy in adults are 

urinary stones, malignancy and iatrogenic benign 

stricture(3).  
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Percutaneous nephrostomy (PCN), a minimally 

invasive procedure, first documented by a urologist Dr. 

Willard Goodwin in 1955 is used to decompress the 

obstructed renal collecting system in order to preserve 

the renal function. This involves the insertion of a tube 

through the skin into the renal collecting system to 

drain the urine from the affected kidney(4). 

Percutaneous Nephrostomy (PCN) can be performed 

under fluoroscopic and ultrasound guidance. However, 

ultrasound guided PCN has lower complications and is 

as effective as fluoroscopic guided. Hence it is the most 

common method used to manage obstructive 

uropathy(5). After the placement of PCN, renal 

functions return to normal within 15 days in two-third 

of the patients with azotemia secondary to 

obstruction(6). Apart from relieving the urinary 

obstruction, which accounts for 85% to 95% of the 

cases, it is also utilized for other purposes. These 

include providing access to endourologic procedures, 
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diagnostic testing and urinary diversion (3).The 

technical success of PCN varies depending on the 

clinical situation(7). For obstructed dilated systems, the 

reported success rate is 96-100%. For nondilated 

collecting systems it is 82-96% and for complex stone 

disease it is 82-85%. Although the procedure is 

generally safe, some minor or major complications may 

occur. Quality Improvement Guidelines for 

Percutaneous Nephrostomy reported major 

complications in 0.1-10% of those undergoing the 

procedure. Similarly, high success rates of PCN have 

also been reported in Pakistan; however, the rates of 

complications vary from 4.66% to 17.3% which include 

both minor and major complications(8-11).The Institute 

of Kidney Diseases (IKD) in Peshawar is a leading 

provider of care for urological patients in the region. A 

study done from 2011-2012 at IKD(12) reported that 

Urinary Tract Infection (UTI) was the most frequent 

complication (35%) after Percutaneous Nephrostomy 

(PCN), followed by macroscopic haematuria (21.4%). 

Catheter dislodgment occurred in 17% of the patients, 

while sepsis affected 13% of patients. Despite this 

valuable data, there remains a gap in understanding the 

current status and trends of PCN-related 

complications.13 Our study aims to address this gap by 

evaluating complications related to ultrasound-guided 

percutaneous nephrostomy in patients with obstructive 

uropathy, ultimately contributing to improved patient 

care and outcomes. 

METHODS 

A retrospective study was conducted at Institute of 

Kidney Diseases, Peshawar, Pakistan. After approval 

from Institutional Ethical & Review Board, the HIS 

records and registers of Department of Urology were 

accessed for patients who underwent Ultrasound guided 

Percutaneous Nephrostomy (PCN)  between April  

2021 to April 2022. The study focused on patient 

demographics, indications for PCN, and procedure-

related complications. The inclusion criteria included 

all patients aged >16 years who underwent 

percutaneous nephrostomy (PCN) for obstructive 

uropathy. The exclusion criteria were patients with 

incomplete documentation, pregnant women, and who 

had PCN for reasons other than obstructive uropathy. 

Data was collected using self-made proforma and 

analysed using IBM SPSS for Windows version 26. 

Mean and standard deviation were calculated for age. 

Frequency and percentage was calculated for gender, 

cause of obstruction and complications. Chi-square test 

was done to determine the association between 

complications and variables of gender, age and number 

of attempts. The p-value of 0.05 or less was considered 

statistically significant. 

Data collection: Data collection involved having 

access to Health Information System (HIS) records and 

Urology Department registers at the Institute of Kidney 

Diseases, Peshawar. The study duration ranged from 

April  2021 to April 2022. Comprehensive information 

on patient demographics, symptoms for PCN, and 

headaches become systematically retrieved for 

evaluation. 

Statistical Analysis: Statistical evaluation turned into 

carried out the usage of IBM SPSS for Windows model 

26. Mean, popular deviation, frequency, and percent 

had been calculated. The Chi-square check determined 

associations among complications and gender, range of 

tries, and age, with a importance stage set at zero.05 or 

less. 

RESULTS 

There were 1702 patients in our study with a mean age 

of 38.50 ±14.78 and ranged from 16 to 83 years. 995 

(58.5%) were male and 707 (41.5%) were female. 1152 

(67.7%) patients were aged 16 to 45, while 550 (32.3%) 

were aged 46 and above. 1628 unilateral and 74 

bilateral percutaneous nephrostomies were performed. 

The indications for PCN included Urinary Stones in 

1150 (67.6%), malignancy in 407 (23.9%), 

Pyonephrosis in 60 (3.5%), Stricture in 54 (3.2), 

Iatrogenic Ureteric Injury in 16 (0.9%), 

Emphysematous Pyelonephritis in 10 (0.6%) and 

Ureteric Ligation in 05 (0.3%). 

Figure No. 1: Bar chart showing causes of 

obstructive uropathy 

Successful PCN was placed in the first attempt in 1635 

(96.1%) patients and only 67 (3.6%) patients required 

more than single attempt. Complications were reported 

in 320 (18.9%) of patients. Among these 300 (17.6%) 

were minor complications and 22 (1.3%) were Major 

complications. 95.3% (286/300) of the minor 

complications occurred in patients who had their PCN 

placed in the first attempt, while 54.5% (12/22) of the 

major complications occurred in patients who required 

more than one attempt for PCN placement. 

Macroscopic haematuria was the most common 

complication which was experienced by 6.9% of the 

patients, while 1.9% and 1.8% of the patients 

experienced PCN dislodgement and occlusion, 

respectively. PCN tube occlusion with associated pain 

was reported in 1.2% of patients. Sepsis was observed 
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in 13 (0.8%) patients, and major haemorrhage requiring 

transfusion was noted in 2 (0.1%) patients. Out of the 

300 minor complications, 176 (58.7%) were observed 

in patients aged 16 to 45. Similarly, out of the 22 major 

complications, 14 (63.6%) were observed in patients 

aged 46 and above. 

Table No. 1: Incidence of complications of Percutaneous Nephrostomy 
  Urinary 

Stones 

Malignancies Pyonephro

sis 

Ureteric 

Stricture 

Iatrogenic 

Ureteric 

Injury 

Emphyse

matous 

Pyeloneph

ritis 

Ureteric 

Ligation 

Incidence 

N (%) 

No 

Complications 

964 306 43 44 11 8 4 1380 

(81.1) 

M
in

o
r 

C
o

m
p
li

ca
ti

o
n

s 

Macroscopic 

Hematuria 

75 29 5 6 2 0 0 117 (6.9) 

Pain, 

Macroscopic 

Hematuria 

29 14 1 0 0 1 0 46 (2.2) 

PCN Tube 

Dislodgement 

11 19 1 1 1 0 0 33 (1.9) 

PCN Tube 

Occlusion 

15 9 2 2 1 1 1 31 (1.8) 

Pain 14 9 1 0 0 0 0 24 (1.4) 

Urine Leak 17 3 1 0 0 0 0 21 (1.2) 

Pain, PCN 

Tube 

Occlusion 

11 7 2 0 1 0 0 21 (1.2) 

Infection at 

PCN Insertion 

Site 

3 1 2 0 0 0 0 6 (0.4) 

M
aj

o
r 

C
o

m
p

li
ca

ti
o
n

s 

Sepsis 5 7 0 1 0 0 0 13 (0.8) 

Puncture of 

adjacent organ 

2 1 1 0 0 0 0 4 (0.2) 

Pleural 

effusion 

2 0 0 0 0 0 0 2 (0.1) 

Major 

Haemorrhage 

1 1 0 0 0 0 0 2 (0.1) 

Urinoma 0 1 0 0 0 0 0 1  (0.1) 

Pneumothorax 1 0 0 0 0 0 0 1 (0.1) 

Table No. 2: Association of Gender, No. of attempts 

and Age with Complications 

  Complications  

G
en

d
er

 

 None 

N (%) 

Minor 

N (%) 

Major 

N (%) 

p-

value 

Male 807 

(81.1) 

173 

(17.4) 

15 

(1.5) 

0.627 

Female 573 

(81.0) 

127 

(18.0) 

7 (1.0) 

A
tt

em
p

t

s 

1 1298 

(83.3) 

252 

(16.2) 

9 (0.6) <0.001 

>1 82 

(57.3) 

48 

(33.6) 

13 

(9.1) 

A
g

e 

16 to 45 968 

(84.0) 

176 

(15.3) 

8 (0.7) <0.001 

46 and 

over 

412 

(74.9) 

124 

(23.5) 

14 

(2.5) 

DISCUSSION 

In discussing the findings of the study on ultrasound-
guided percutaneous nephrostomy (PCN) complications 
at the Institute of Kidney Diseases in Peshawar, 

Pakistan, it is crucial to contextualize them in the 
existing literature. The examine aligns with previous 
studies, confirming the efficacy and protection of PCN, 
with a fulfillment price of 96.1%, steady with 
pronounced quotes ranging from eighty two% to a 
hundred%(14,15,7,11). This reaffirms the reliability of PCN 
as a treasured intervention for obstructive uropathy. The 
occurrence of urinary stones because the leading cause 
of obstructive uropathy echoes findings from earlier 
research (thirteen, 12). Notably, the take a look at 
highlights a statistically vast association between age 
and complications, emphasizing the importance of age 
as a capability chance component. This is consistent 
with the observations that sixty three.6% of 
predominant complications befell in sufferers elderly 
forty six and above (Table 2).The suggested principal 
headaches (1.3%) fall within the mounted range of 
0.1% to 10% outlined in fine development tips for PCN 
(eight). Noteworthy is the meticulous breakdown of 
headaches, with macroscopic hematuria being the most 
commonplace, going on in 6.9% of patients. This aligns 
with the findings of a preceding study carried out at 
IKD(12). Comparisons with different regional research in 
Pakistan, which includes the one from 2011-2012, 
monitor a consistency in the prevalence of headaches, 
with urinary tract infections (UTI) being the maximum 
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common (35%) (thirteen). The current observe 
reinforces UTI as a significant complication, taking 
place in 21.6% of sufferers elderly 20-50 
years.However, it's miles important to well known the 
limitations of this look at, inclusive of its retrospective 
nature and the absence of an assessment of long-time 
period complications. Furthermore, the impact of tube 
length and the degree of hydronephrosis on 
complications was no longer assessed, representing 
capability areas for future studies. Our study findings 
make contributions valuable insights into the headaches 
related to ultrasound-guided PCN in adults. The 
alignment with existing literature reinforces the 
reliability of PCN as a vital intervention for obstructive 
uropathy. The affiliation between age and 
complications emphasizes the need for individualized 
care in precise age groups, guiding future studies and 
refining procedural protocols.16,17 

CONCLUSION 

This study establishes that urinary stones are the most 

prevalent cause of obstructive uropathy. Percutaneous 

Nephrostomy (PCN) is a comparatively simple, secure, 

and quick technique for temporary urinary diversion in 

cases of obstructive uropathy. This technique has a high 

success rate and results in fewer minor and major 

complications. 
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