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Abstract 

 

Background: Prolonged urinary leakage after nephrostomy tube removal leads to increased 

morbidity of PCNL and increased hospitalization. 

Objective: To evaluate factors affecting post nephrostomy removal urinary leakage after 

percutaneous nephrolithotomy.  

Patients and Methods: One hundred eight (108) patients older than 18 years who underwent 

PCNL were studied prospectively. The reasons that can affect urinary leakage 

postoperatively were divided into 4 categories according to individual factors including age, 

gender, and body mass index; Renal factors; including, previous operation, history of ESWL, 

parenchymal cortical thickness, and grades of hydronephrosis; stone factor (stone burden); 

and surgical factors including the number of tracts, presence of double J stent, nephrostomy 

tube diameter and stay duration. These data were compared for postoperative urine leak.  

Results: Urinary leakage was revealed in 76 of 108 patients (70.3%). There was no statistically 

significant relationship between individual factors and urinary leakage (P >0.05). Among renal 

factors, just parenchymal cortical thickness and grade of hydronephrosis were strongly related 

to the urinary leakage (P <0.001). The renal stone burden did not affect urinary leakage (P 

>0.05). Among surgical factors, placing of ureteral double-J stent highly minimized the 

incidence of urinary leakage (P<0.001), and the urinary leakage significantly correlated with the 

increased diameter of the nephrostomy tube and staying duration (P<0.05).  

Conclusion: After PCNL surgery, some factors show to influence post-PCNL urinary 

leakage. however most of the urinary leakage was treated conservatively, but it increases 

morbidity and hospitalization.                                                                                                  
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Introduction

   Percutaneous nephrolithotomy (PCNL) was 

first performed in the early of 1971s. The 

urinary stone disease affects 5-15 % of 

people all over the world. Open surgery was 
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the main surgical therapy but has now been 

replaced by less invasive techniques 

including ESWL, PCNL, and 

URS(ureterorenoscopy)[1]. PCNL is the 

removal of a kidney stone via a tract 

developed between the surface of the skin 

and the collecting system of the kidney. It is 

the preferred treatment for large renal stones 

more than 2.5 cm, stones resistant to ESWL, 

and some upper ureteric stones[2]. Currently, 

PCNL remains the mainstay of treatment of 

all types of renal calculi with a high success 

rate and stone-free rate. The complication 

rate was notably low in the PCNL procedure 

compared with another procedure to treat any 

kind of renal stone. Thus, in the past few 

decades, nearly all open surgeries for treating 

renal stones whether simple stones or 

complex staghorn stones have been changed 

to this minimally invasive procedure[3]. 

Improvement in technique and instruments 

have diminished the complication rate 

associated with this procedure. However, 

complications such as hemorrhage 

encountered in 1- 23 % of cases, intrathoracic 

complication, observed in 2-12.5 %, and 

other organ injuries, observed in less than 

1%, are being reported with percutaneous 

renal surgery[4]. After normal PCNL 

procedure, nephrostomy tubes of different 

diameters are used for drainage of kidney and 

tamponade bleeding[5]. Traditionally, a 

nephrostomy catheter is usually inserted for 

about 1 to 2 days following the finishing of 

PCNL for drainage of urine, hemostasis, and 

healing of the nephrostomy catheter tract site 

[6]. In the present study, we discussed the 

parameters affecting leakage of urine 

following standard PCNL. 

Patients and Methods 

   A total of one hundred and eight (108) 

patients who underwent PCNL were carried 

out by many urosurgeons in the urology 

department at Rizgary teaching hospital and 

Zheen international hospital. From February 

2019 to October 2019 which was involved in 

this prospective case-study. There were 47 

female and 61 male patients with a median 

age of 48.2 years (range:18–76). The ethical 

approval of the present study was taken from 

the local health ethics committee in Erbil 

city. The written consent form was taken 

from all patients before recruitment into the 

study. The confidentiality of the personal 

information of the patients was protected 

throughout the study period.  

   The inclusion criteria were renal stones. 

Exclusion criteria were (urinary tract 

infection, age less than 18 years old, change 

to open’’ PCNL failure’’, post-PCNL 

residual stone fragment ). 

All patients were well prepared and received 

intravenous antibiotics preoperatively and 

postoperatively, Then all PCNL operations 

done under general anesthesia in a lithotomy 

position for inserting retrograde internal 

double J stent then shift to the prone position. 

The first percutaneous puncture to the choose 

calyx was performed under the fluoroscopy 

guide by using an 18 gauge needle after the 

installation of a contrast study (retrograde 

pyelogram). After puncturing the 

pelvicalyceal system with a guidewire, 

dilatation was adjusted with dilators 

(Ampltaz). Despite the procedure, dilations 

finished with the placing of a 28F Amplatz 

sheath and through the sheath, 26F rigid 

nephroscope was placed. At the finishing of 
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the surgery, the pelvicalyceal system and 

ureter were observed closely under direct 

vision by nephroscope. The decision for 

double J Stent placement was based on the 

suspect of presence residual small stones, 

prolonged renal manipulations, and 

association with hematuria. The decision for 

removing of nephrostomy tube was done 

according to the urine color in the 

nephrostomy tube, the volume of urine 

output, and the status of pain associated with 

the nephrostomy catheter. The patients can be 

discharged after 24-hours of hospitalization 

after removing the nephrostomy tube. 

   Patients were divided into 4 categories 

groups. The first one, individual factors 

composed of gender, body mass index 

(BMI), and age. The second one, renal 

factors composed of a previous operation 

(open or percutaneous surgery), history of 

ESWL,  parenchymal cortical thickness, and 

the grade of hydronephrosis was detected by 

CT contrast or ultrasonography. The third 

one, Renal stone burden was measured by 

square area in millimeters(mm) by 

multiplying the length(l) and the width(w) 

obtained before operation by KUB 

radiography. The fourth one, Surgical factors 

included the number of tracts, size of 

nephrostomy tube drainage, and duration of 

nephrostomy tube drainage, the existence of 

DJ stent. Patients who promptly become dry 

or leaking of urine stopped less than  12 

hours after nephrostomy tube removal was 

calculated in the same group of ‘‘no 

leak’’.because this urine leakage stopped 

within 12-hours does not cause more 

hospitalization which permitted to discharge 

within 24-hours. The existence of leaking 

was defined by wetted dressing either 

notified by the patient or nurses or doctors. 

Statistical analysis 

   Data were summarized and analyzed by 

using the Statistical Package for Social 

Sciences (SPSS-version 20). For the leaking 

of urine, a Chi-Square test and Student’s t-

test were used. A P-value of less than 0.05 

was considered statistically significant. 

Results 

    Leaking of urine was revealed in 76 of 108 

cases (70.3%). The allocation of patients 

according to the presence and absence of 

Leaking urine depending on the individual 

factor, Kidney factors, and surgical factors, in 

Tables (1, 2) and (3), are shown. Also, those 

tables summed up the statistical significance 

of the presence of urinary leakage (PUL) 

regarding all defined parameters . 

   There was no significant relationship 

between individual factors (age, gender, 

BMI) and the presence of urinary leakage  

(P>0.05). Body mass index data were taken 

randomly from the patients.
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Table (1): Individual factors according to postoperative urinary leakage 

 Urinary leakage (No.)  

 
Absent Present P-value 

Sex (No.)    

Male 19 42 
0.622 

Female 13 34 

Total 32 76  

Age (year)    

(No.) 32 76 0.774 

Mean +/- SD 48.3 +/- 15.6 48.1 +/- 15.5 

Body mass index    

(No.) 11 32 0.722 

Mean +/-  SD 27.8 +/- 5.44 28.5 +/- 4.85 

                           *SD (Standard deviation) 

 

   No major difference was noted in the 

presence of urine leakage concerning the 

presence of prior operations or history of 

ESWL (P>0.05) statistically non-significant. 

Among renal factors, only the parenchymal 

cortical thickness and grade of 

hydronephrosis were significant with the 

presence of urine leakage (P<0.001). 

   About the nephrostomy catheter, the 

average size was 20 Fr (range:14–24), and 

they were placed for a mean time of  36 

hours postoperatively. if the nephrostomy 

tubes remained more than 36 hours 

postoperatively (increased time to catheter 

removal) will increase the incidence of the 

urinary leakage (P < 0.05), double J stent 

significantly decreased the presence of urine 

leakage (P<0.05) than stentless. Urinary 

leaking was significantly elevated by 

increasing the nephrostomy tube diameter (P 

<0.05).

Table (2): Renal factors according to the state of urine leakage 

 Urinary leakage (No.)  

 
Absent Present P-value 

 
No. (%) No. (%)  

History of ESWL      

Negative 24  (28.6%) 60  (71.4%) 

0.449 Posetive 8  (33%) 16    (67%) 

Total 32 76 

Operation history      

Negative 26  (31%) 58  (69%) 

0.626 Posetive 6  (25%) 18  (75%) 

Total 32 76 

PCT      

≥ 15 mm 10  (45.5%) 12  (54.5%) 

<0.001 < 15 mm 22  (25.5%) 64  (74.5%) 

Total 32 76 

Grade of 

Hydronephrosis 
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0 10  (45.5%) 12  (54.5%) 

0.001 

1 11    (27%) 30  (73%) 

2 9  (27%) 26  (73%) 

3 2  (20%) 8  (80%) 

Total 32 76 
   * ESWL (extracorporeal shockwave lithotripsy), PCT ( parenchymal cortical thickness ) 

 

    The mean renal stone burden was 403 mm
2
 

(range: 28–2,600 mm
2
) in the non-leakage 

group and 635 mm
2
 (range 37–3,900 mm

2
) in 

the positive leakage group. The median stone 

burden did not impact on the leaking of urine 

(P = 0.826). 
Table (3): Surgical factors associated with urinary leakage 
 Urinary leakage (No.) 

 

 
Absent        Present P-value 

 
No. (%) No. (%)  

Tract number      

1 21 (27%) 56 (73%) 
 

0.237 
>1 11 (35%) 20 (65%) 

Total 32 76 

J Stent use      

Absent 6 (12.5%)  42 (87.5%) 
 

<0.001 
Present  26 (43.3%) 34 (56.7%) 

Total 32 76 

PCN tube diameter 

Fr 
     

<18 Fr 24 (47%) 27 (53%) 

<0.001 18 – 24 Fr 8 (14 %) 49 (86%) 

Total 32 76 
 

PCN tube stay 

duration 
     

< 36 hours 17 (41%) 24 (59%) 
 

0.001 
≥ 36 hours 15 (22%) 52 (78%) 

Total 32 76 

              * PCN (percutaneous nephrostomy) 

Discussion 

   Percutaneous nephrolithotomy has been the 

best method to treat stones >2cm, staghorn 

stones, and stones of lower pole >1cm. In 

addition to the more successful rate, a low 

morbidity ratio makes it more beneficial than 

other surgical procedures [7,8].  

   A nephrostomy catheter is inserted into the 

nephrostomy tract after clearing the stone 

from calyces during the operation. This 

catheter improves hemostasis and prevents 

extravasation of urine, thus, preventing the  

 

formation of urinoma. Whatever urine 

leakage from the drain site after removal of 

the postoperative nephrostomy catheter is a 

common problem. Conventionally, 20–22 Fr 

nephrostomy catheter drainage has been 

preferred after finishing PCNL to provide 

good urinary drainage, prevent blood loss by 

pressuring the percutaneous nephrostomy 

tract, and maintaining a channel for the next 

interventions if needed. Nephrostomy 

catheters have been a problem in causing 
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post-surgery pain and morbidity such as 

urinary leakage and blood loss[9]. The size of 

the nephrostomy catheter may also be 

associated with post-operative discomfort 

[12]. As discussed by Lee et al., PCNL 

involves many complications such as 

bleeding may need a blood transfusion, 

leakage of urine, urinary tract infection 

(UTI), fever, prolonged leakage of urine from 

the flank in fifty percent of the patients[10]. 

Urinary leakage, urinoma, and serious 

complications such as adjacent organ injury, 

urosepsis, and associated diseases like renal 

impairment, high blood sugar, obesity, 

metabolic syndromes, or cardiovascular 

illness increase perioperative complications 

[11]. 

   Faerber and Goh et al. have noted that 

usually more complication was noted in 

obese patients than those patients who have 

normal BMI undergoing PCNL[15]. Dirim et 

al. have reported that individual factors 

(BMI, gender, age) did not affect the 

presence of urinary leakage[16]. Ansari et 

al.concluded that age, gender, and BMI did 

not influence postoperative complications 

like urinary leakage [13]. Our present study 

findings are consistent that body mass index, 

age, and gender did not affect the leaking of 

urine after PCNL. 

Other studies have determined that PCNL 

can be done safely in patients with a previous 

history of ESWL or open renal surgeries 

without increased complication rates and 

with success rates the same as that of PCNL 

in patients without prior open renal 

surgeries[17] [24]. Our present findings 

improved too that the previous operation or 

ESWL treatment did not affect leakage of 

urine after PCNL. 

   Uyeturk et al. evaluated the relationship 

between the degree of renal hydronephrosis, 

renal parenchymal cortical thickness, and 

urinary leakage. That study concluded that 

urinary leakage increases in line with the 

degree of hydronephrosis and decreasing 

cortical thickness [18]. In the present study, 

both decreasing parenchymal cortical 

thickness and increasing the grades of 

hydronephrosis were shown to be highly 

related to urinary leakage, due to the effect 

on cortical thickness (hydronephrosis makes 

thinning of cortical parenchymal thickness). 

Each grade increasing at the grades of 

hydronephrosis caused three times increasing 

in tract site leaking of urine. 

   Turna et al, also have determined that the 

complications associated with maximized 

stone size and surface area[19]. Binbay et al. 

have determined the stone size was bigger in 

those patients group with prolongation of 

urinary leakage, and have improved that 

stone burden is predictive for prolongation of 

urinary leakage[21]. While in our study, 

whatever there was a non-significant 

correlation between stone burden and leakage 

of urine (P >0.05).  

   Desai et al. have demonstrated that 

prolongation of urinary leakage occurred 

4.5% in single tract and 2.9% in multiple 

tract PCNL, the tract number has not 

correlated with post PCNL tract site urinary 

leakage [20]. Binbay et al. were determined 

that the number of tracts was not an effective 

factor for prolongation of urinary leak 

development [21]. In the present study, 

results have approved that the percutaneous 
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tract number was not a significant factor for 

the development of prolonged urine leakage. 

Maheshwari et al. demonstrated that when a 

larger bore nephrostomy catheter is used, the 

Prolongation of urinary leakage becomes 

apparent in most patients after tube removal 

[22].   

   In other prospective randomized studies, 

Desai et al. were compared post-surgical 

outcomes between traditional small-bore (9 

Fr) nephrostomy and large bore (20 Fr) 

nephrostomy drainage after PCNL. They 

reported the presence of the leaking urine for 

large bore much more than smaller bore 

groups respectively[23]. In our study is the 

same as the presence of leaking urine 

increased with increasing nephrostomy tube 

diameter and increasing the duration of tube 

removal (P<0.05). Using smaller bore tubes 

and early removal appear helpful to decrease 

the leaking of urine following nephrostomy 

catheter removal after PCNL.  

   Telha et al have determined that prolonged 

urinary leakage occurred 5.6% in PCNL with 

the double-J stent and 17.1% in PCNL with 

the ureteric catheter, so the best method is 

double-J stent to decrease complications and 

urinary leakage[14]. Dirim et al demonstrated 

that using of double-J stent significantly 

reduced the incidence of urinary leakage after 

PCNL[16]. In the present study, utilizing the 

double J stent was decreased the incidence 

and presence of urinary leakage (P<0.001). 

Those patients, whom a Double J-stent has 

been inserted, must be informed about the 

complications of the double-J stent if not 

removed from the body at suitable times.                 

 

 

Conclusions  

   In the present study, several factors appear 

to influence post-PCNL urinary leakage. 

however most of the urinary leakage was 

treated conservatively, but it increases 

morbidity and hospitalization. so we advised 

those patients who are at risk of urinary 

leakage should use smaller diameter, short-

duration nephrostomy catheter, and double J 

Stent should be placed at the end of PCNL 

surgery. 

Recommendations  

1.To prevent urinary tract infection and 

urosepsis, all patients should receive 

intravenous antibiotics preoperatively as 

prophylaxis. 

2.We suggest that for patients who are at 

increased risk of prolonged urinary leakage, 

the double-J stent should be inserted at the 

end of the PCNL procedure. 

3.More prospective studies are needed in the 

future to evaluate other factors like (UTI, 

post-PCNL residual stone fragments, chronic 

medical diseases, duration of operation, 

..etc.) that affecting post PCNL procedure 

urinary leakage. 
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