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Abstract  The aim of the study was an analysis and evaluation of the standard percutaneous nephrolithotomy results 

depending on the size of the nephrostomy tube. Background. Urolithiasis is the most frequent and recurrent urological 

disease. According to the literature, patients with this disease spend almost half (48.3%) of the bed-days of all urological 

diseases in the hospital. According to international guidelines on urology, percutaneous nephrolithotomy is the main method 

of surgical treatment for kidney stones larger than 2 cm. It is used for almost any size of stones located in the upper urinary 

tract, and this technique has proven to be less traumatic, less risky for the patient. Material and methods. This study includes 

the results of 300 procedures in patients with complex kidney stones performed in the period from 2020 to 2022. The patients 

were divided into 3 groups by randomization. Each group included 100 patients who were installed with a nephrostomy tube 

(22, 18 and 14 Fr, respectively,) after completion of standard percutaneous nephrolithotomy. In all cases access to the kidney 

was performed according to the Mannheim technique and surgical tubes 26 Fr were used. Results. The mean stone size in  

the groups was 34.1±11.6, 33.4±8.6 and 33.6±10.5, respectively. The surgery time in the groups was 66.7±15.4, 62.3±16.7 

and 72.4±21.3 min, respectively. A statistically significant difference was observed between the results of group 2 and 3. The 

duration of hospital stay of patients in the groups was 3.9±1.2, 3.6±0.9 and 4.7±1.6 days, respectively. Conclusion. The 

presence of randomization ensured a relatively uniform distribution of patients into groups. The postoperative decrease of 

hemoglobin level was significantly less in Group I (22 Fr). Postoperative pain was the least (VAS=3.1) in patients with a 

smaller (14 Fr) drainage size. 
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1. Introduction 

Urolithiasis is the most frequent and recurrent urological 

disease. According to the literature, patients with this disease 

spend almost half (48.3%) of the bed-days of all urological 

diseases in the hospital [1]. There was a paradigm shift    

in the surgical treatment of urolithiasis with the invention  

of percutaneous nephrolithotomy (PNL). According to 

international guidelines on urology, PNL is the main method 

of surgical treatment for kidney stones larger than 2 cm. It is 

used for almost any size of stones located in the upper 

urinary tract, and this technique has proven to be less 

traumatic, less risky for the patient. Such treatment methods 

as extracorporeal shock wave lithotripsy (ESWL) and 

retrograde intrarenal surgery (RIRS) can be considered for 

stones smaller than 2 cm [2,3]. 

PNL has been developing since 1976 and has undergone 

many changes and improvements in methods and tools to  
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maximize stone-free status with minimal complications.  

One of them is the miniaturization of tools. However,   

there is a huge proportion of complex kidney stones that 

require standard PNL. Standard PNL involves the use of 

percutaneous access to work with a tool size from 24 to 30 Fr 

and the installation of a nephrostomy tube after the surgery is 

completed [4]. 

Despite the minimally invasive nature of the technique,  

it can cause significant pain in the postoperative period,  

and sometimes lead to life-threatening complications,   

such as bleeding from the kidney (wounds), sepsis and 

damage to surrounding organs [5]. The reported incidence  

of PNL-related bleeding ranges from 3.8% to 17.5% for 

patients who required a blood transfusion, and from 0.9% to 

1.3% for those who require endovascular embolization [6]. 

The results of the surgery are influenced by many factors. 

They can be divided into two groups: factors that cannot be 

changed, and factors that can be influenced. The first group 

includes such factors as the size and location of the stone, the 

type of pelvicalyceal system, body mass index. The second 

group includes: the site of percutaneous access, the method 
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of contact lithotripsy, the surgeon's experience and, of course, 

the type of nephrostomy tube that is installed at the end of the 

operation, and can potentially affect postoperative bleeding 

and pain [7]. There are enough publications data where the 

role of the surgeon's experience and the method of contact 

lithotripsy have been evaluated. 

The aim of the study was an analysis and evaluation of the 

standard percutaneous nephrolithotomy results depending on 

the size of the nephrostomy tube. 

2. Material and Methods 

This study includes the results of 300 procedures in 

patients with complex kidney stones performed at 

Republican specialized scientific and practical medical 

center of urology in the period from 2020 to 2022.       

The examination of the patients included the collection     

of anamnesis, physical examination, laboratory and 

radiological studies. 

The exclusion criteria were: secondary stones of the upper 

urinary tract, the absence of kidney function according to the 

urogram, the presence of perforation of the pelvicalyceal 

system, significant bleeding during surgery, and clinically 

significant residual stones after surgery. 

The patients were divided into 3 groups by randomization. 

The patients were divided into 3 groups by randomization. 

Each group included 100 patients who were installed with a 

nephrostomy tube (22, 18 and 14 Fr, respectively,) after 

completion of standard PNL. All surgeries were performed 

by surgeons with sufficient experience (more than 2000 

percutaneous kidney surgeries). Procedures were performed 

under one of the anesthetic aids’ types (endotracheal 

anesthesia, spinal anesthesia) accepted in the clinic. The 

anesthetic risk of procedures was determined by the 

classification of the assessment of the objective status     

of the patient, adopted by the American Society of 

Anesthesiologists (ASA). In all cases access to the kidney 

was performed according to the Mannheim technique and 

surgical tubes 26 Fr were used. Pneumatic and ultrasonic 

methods were used to perform contact lithotripsy. 

Lithotripsy was conducted using a pneumatic and ultrasonic 

lithotripter of the company “EMS SA” Swiss Lithoclast 

(Switzerland). The duration of the surgical procedure was 

recorded from the beginning of access to the stone to the 

installation of a nephrostomy tube in the kidney. The 

postoperative decrease in blood hemoglobin compared to  

the initial value was evaluated between two groups on the  

3rd day after surgery. Postoperative pain was evaluated  

using a visual analogue scale (VAS) 24 hours after the 

procedure. The adequacy of the nephrostomy tube function 

in the postoperative period was estimated by ultrasound 

examination. The standard course of the postoperative period 

corresponded to: 

-  minor (not intensive) staining of urine with blood by 

nephrostoma which does not form blood clotting, does 

not violate its drainage function and does not require 

additional infusion (more than 1 liter), diuretic therapy 

and the prescription of hemostatics; 

-  an increase in the patient's body temperature to 37.9°C 

without chills for no more than 48 hours, not requiring 

antipyretic and infusion therapy (more than 1 liter); 

-  clinically insignificant residual stones. 

Statistical analysis was carried out using the IBM SPSS 

Statistics v 21 program. The comparison of two groups by a 

quantitative indicator, the distribution of which differed from 

the normal one, was performed using the Mann-Whitney 

U-test. Comparative differences were considered statistically 

significant with values of p <0.05. 

3. Results 

The mean age of patients in Group I with 22 Fr catheters 

was 38.1 ± 14.9 years. In Group II (with 18 Fr catheters) and 

in Group III (with 14 Fr catheters) the mean age was 39.5 = 

13.9 and 40.2 = 14.3 years, respectively. 

 

Figure 1.  Surgery time indicators 
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Figure 2.  Visual analogue scale (VAS) scores 

 

Figure 3.  Postoperative decrease of hemoglobin level 

 

Figure 4.  The of duration of hospital stay 
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Figure 5.  Life quality indicators  

The mean stone size in the groups was 34.1±11.6 mm, 

33.4±8.6 mm and 33.6±10.5 mm, respectively.  

The duration of surgery time in the groups made up 

66.7±15.4 min, 62.3±16.7 min and 72.4±21.3 min, 

respectively. A statistically significant difference was 

observed between the results of group II and III (Fig.1). 

The mean VAS score in the groups was 4.2±2.1, 3.8±1.2, 

and 3.3±1.1, respectively. A statistically significant 

difference was observed between the results of groups I and 

III (Fig.2). 

The postoperative decrease of hemoglobin level on day   

3 was significantly less in Group I compared to the other 

groups and made up 1,9±1,3, 2,1±0,9, 2,7±1,3 g/l, 

respectively. A statistically significant difference was 

observed between the results of groups I and II, I and III 

(Fig.3). 

The of duration of hospital stay in the groups was 3.9±1.2, 

3.6±0.9 and 4.7±1.6 days, respectively. The results of Group 

II with 18 Fr catheters were shorter compared to the other 

two groups. Differences in indicators are statistically 

significant (Fig.4). 

The quality of life indicator in the groups was 3.5±0.4, 

3.9±0.3 and 3.6±0.2 points, respectively. The results of 

Group II with 18 Fr catheters were better compared to the 

other two groups. Differences in indicators are statistically 

significant (Fig.5). 

4. Discussion 

The first published case of using a percutaneous drainage 

tube was recorded in 1943, when Davis DM installed a 14 Fr 

rubber catheter during an open ureterotomy. Subsequently, 

many new designs of tubes for percutaneous drainage were 

introduced, including Malecot, Foley and Councill catheters, 

etc. [8]. 

In 2000 Maheshvari published the results of a study where 

20 patients were performed 28 Fr nephrostomy tubes after 

standard PNL, and the remaining 20 were with 10 Fr 

nephrostomy tubes [9]. The authors note that the group with 

small tubes had significantly less analgesics consumed. The 

disadvantages of the study include the lack of randomization 

and pain assessment by means of a visual-analog scale (VAS) 

(Fig.6). 

 

Figure 6.  An example of a visual-analog scale questionnaire 

The most common complaint in the postoperative period 

is pain. There are several ways to reduce pain: administration 

of anesthetics along the fistulous tract, nephroscopy    

under conditions of low intrapelvic pressure, paravertebral 

anesthesia at the level of the T11-L1 vertebrae and 

placement of a smaller nephrostomy drain after PNL or to 

leave without a drain at all [10-11]. 

Pietrow published the results of a similar, but randomized 

study, where postoperative pain-related complaints were 

evaluated by VAS. However, there was a big difference in 

the size of the stones between the groups [12]. 

Cormio et al published the results of a multicentre, 

randomized study with a large number of patients. However, 

the study differs greatly in the methods of performing 

surgeries, the size of the created nephrostomy accesses and 

stones between groups [13]. 

Paul E.M. and Smith A.D. divided PNL interventions into 

3 conditional groups: usual, problematic and complicated. 

For the last two groups it was recommended to install large 



 American Journal of Medicine and Medical Sciences 2023, 13(2): 165-169 169 

 

 

tubes and with a balloon. These groups included 

interventions where residual stones, edema of the 

uretero-pelvic junction zone, perforation of the pelvicalyceal 

system, rupture of the uretero-pelvic junction zone, 

significant bleeding, injury of adjacent organs and dilatation 

of calyx neck stenosis were noted [14]. This parameter was 

included in the exclusion criteria in our study. 

5. Conclusions 

The presence of randomization ensured a relatively 

uniform distribution of patients into groups.  

The postoperative decrease of hemoglobin level was 

significantly less in Group I (22 Fr), which possibly 

associated with the hemostatic effect of a large catheter.  

Postoperative pain was the least (VAS=3.1) in patients 

with a smaller (14 Fr) drainage size.  

The hospital stay was also significantly longer in patients 

with a smaller (14 Fr) drainage size, which was due to a 

longer staining of urine through the tube in the postoperative 

period. 

The course of the postoperative period as a whole was 

significantly better in patients with nephrostomy drainage 

(14 Fr) in comparison with the groups of patients with drains 

22 and 18 Fr, respectively. 
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