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Abstract 
The presence of drains in the urinary tract, installed in percutaneous nephrolithotripsy, is 

fraught with a number of complications and causes inconvenience for the patient. Absolutely 

drainless percutaneous nephrolithotripsy can significantly reduce the incidence of catheter-

associated urinary tract infection, reduce the need for analgesics in the postoperative period, and 

reduce the length of hospital stay and the cost of medical services. 
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Introduction  

After percutaneous nephrolithotripsy (PCNLT), as well as after any other surgical 

intervention, various complications, in some cases life-threatening, may occur [1,2,8]. One of these 

complications is catheter-associated urinary tract infections (CAMI). Most patients with nosocomial 

urinary tract infections (BMI) have a history of either some kind of manipulation of the genitourinary 

tract (about 10-20%), or prolonged catheterization (about 80%), or both of these factors [4,9]. 

Most often, catheter-associated BMI develops from the patient's own intestinal flora [6]. 

Every day, on average, 3-10% of patients with drains in the urinary tract develop asymptomatic 

bacteriuria [10]. 25% of patients with asymptomatic bacteriuria subsequently develop symptomatic 

BMI, and 3% develop bacteremia [13]. The best method for the prevention of KAIMT is the refusal 

to use urinary drains or their early removal [5]. 

In this regard, in recent years, attention has been paid to the use of a tubeless endourological 

method for removing kidney stones [11]. 

Based on the listed problems of endoscopic treatment of urinary stones, the purpose of our 

study was to assess the effectiveness and safety of using absolutely drainless PCNLT in the treatment 

of patients with ICD. 

Design, location and research participants 
This study was based on the results of examination and treatment of 134 patients with 

urolithiasis, including 68 (50.7%) men and 66 (49.3%) women who applied to the Fergana Regional 

Urology Center in the period from January 2017 to December 2019. ... The age of the patients ranged 

from 11 to 76 years (on average, 38.3 ± 3.4 years). 

From the anamnestic data, it was found that 28 (20.9%) patients had previously been operated 

on for kidney stones and upper urinary tract stones, of which one (0.7%) patient underwent 

extracorporeal shock wave lithotripsy (ESWL), 14 (10 , 4%) - endoscopic interventions and 13 

(9.7%) - traditional operations. By the nature of stone formation, primary stones were present in 107 

(79.9%) patients, recurrent - in 23 (17.2%) and residual - in 4 (2.9%). 

A history of urinary tract infections (BMI) was followed in 59 (44.0%) patients. When 

contacting the clinic, body temperature was normal in 121 (90.3%) patients, subfebrile - in 3 (2.2%), 

febrile - in 10 (7.5%). According to the results of clinical and laboratory studies, when applying to 

the clinic, pyuria was detected in 90 (67.2%) patients, bacteriuria - in 75 (55.9%). The species of 

microflora was identified in 14 (10.4%) patients. 



In the preoperative period, patients with BMI, in accordance with the results of the 

antibioticogram, received antibiotic therapy. Patients in whom it was not possible to identify the type 

of microflora, antibacterial therapy was carried out with antibiotics of a broad spectrum of action, 

mainly drugs from the group of cephalosporins and fluoroquinolones. 

In the clinic, before the main operation, due to the lack of kidney function, 20 (14.9%) 

patients underwent preventive percutaneous nephrostomy, one of them from 2 sides. X-ray 

radiological studies showed that abnormalities in the development of the kidneys and upper urinary 

tract were present in 5 (3.7%) patients, of which 2 (1.5%) had a horseshoe-shaped kidney, another 2 

(1.5%) had a double kidney, 1 (0.7%) - lumbar dystopia of the kidney. 

In the right kidney, stones were present in 44 (32.8%) patients, in the left - in 69 (51.5%), 

bilateral ureteral stones - in 1 (0.7%), in the right ureter - in 3 (2.2 %), in the left ureter - in 8 (6.0%) 

patients, ipsilateral stones on the left - in 7 (5.2%), ipsilateral stones on the right - in 2 (1.5%). The 

stones were 7-65 (26.3 ± 1.3) mm in size. The operations were performed under one of the types of 

anesthesia accepted in the clinic. Spinal anesthesia was performed in 102 (76.1%) patients, 

intravenous anesthesia - 10 (7.5%), endotracheal anesthesia - 10 (7.5%) and combined - 12 (8.9%). 

All patients underwent single-access PCNLT according to the standard technique. In the 

presence of ipsilateral stones, the ureteral calculus was relocated to the pelvis, then PCNLT was 

performed. Small stones were removed entirely using forceps through the working channel of the 

nephroscope. Larger stones were disintegrated, for which, depending on the density of the stone, 

pneumatic and / or ultrasonic lithotripters were used. Large stone fragments were removed with 

forceps, and small ones with an aspirator. The operation was completed without installing a 

nephrostomy drainage or ureteral catheter. A Foley 16-20 Сh catheter was installed in the bladder to 

monitor the nature of urine in the postoperative period. One day after the operation, the Foley 

catheter was removed. 

The efficacy and safety of absolutely drainless PCNLT was assessed according to the 

following parameters: stone free rate; duration of the operation; the frequency, nature and severity of 

intra- and postoperative complications within 1 month of observation after surgery; the length of stay 

of the patient in the hospital after surgery (number of beds / days); the need for blood transfusion; the 

presence and severity of pain syndrome (the need for diclofenac in mg); performing additional 

interventions (when leaving residual stones); frequency of catheter-associated urinary tract infection, 

severity of postoperative complications according to the adapted Clavien-Dindo classification [7]. 

Results 

The use of absolutely drainless PCNLT for the removal of kidney stones in the form of 

monotherapy made it possible to completely get rid of stones in 129 (96.3%) patients (Table 1). 

Analysis of the reasons for the presence of residual stones after non-drainage PCNLT showed 

that residual stones in the amount of 1 to 2, size from 4 to 7 mm were present in 5 (3.7%) patients, all 

of them were in the cups. The cause of residual stones in all cases was the inaccessibility of the calyx. 

Subsequently, 1 (0.7%) patient with residual calculus underwent additional intervention 

(ESWL). In 4 (3.0%) patients, residual stones were regarded as clinically insignificant; therefore, no 

additional interventions were performed to remove them. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Results of treatment of patients with absolutely drainless PCNLT (n = 134). 

 

Index 

 

results 

 

Stone clearance rate, n (%) 

 

129 (96.3±1.6%) 

Residual stones, n (%) 

 

5 (3.7±1.4%) 

Operation duration (in minutes) 

 

58.9±3.1 

Length of stay of the patient in the hospital (bed-days) 

 

 

3.4±0.2 

Need for analgesics (diclofenac in mg) 

 

265.3±14.4 

 

Additional interventions for residual stones, n (%) 

2 (1.5±1.1%) 

Catheter-associated infection, n (%) 

 

10 (7.5±3.4%) 

 

Analysis of the research results showed that the average duration of operations was 58.9 ± 3.1 

(from 30 to 120) minutes. The average length of hospital stay after surgery was 3.4 ± 0.2 bed-days 

(from 1 to 12) (Table 1). 

When performing absolutely drainless PCNLT, both during the operation and in the 

postoperative period, significant blood loss was not observed, and therefore, there was no need for 

replacement therapy. 

In the postoperative period, 106 (79.1%) patients required analgesia (on average, 265.3 ± 14.4 

mg of sodium diclofenac per patient) (Table 1). 

KAIMT was detected in 10 (7.5 ± 3.4%) of 59 initially uninfected patients. It should be noted 

that in order to detect CAMI in patients who underwent absolutely drainless PCNLT, urine sampling 

for analysis was performed simultaneously with the removal of the urethral catheter. 

No intraoperative complications were observed when performing absolutely drainless 

PCNLT. 

Assessment of postoperative complications in accordance with the adapted classification of 

surgical complications by Clavien-Dindo revealed: 

Complications of the 1st degree were observed in 8 (6.0%) patients, of which: 7 had a one-

day fever, which required the appointment of antipyretic drugs; one patient had hematuria through 

the ureteral catheter, requiring additional (more than 1 liter) infusion therapy and the appointment of 

diuretics and hemostatics. 

Complications of the II degree developed in 6 (4.5%) patients, of which: 2 developed an 

infectious-inflammatory process in the urinary tract, requiring additional antimicrobial and infusion-

detoxification therapy, which extended the patient's stay in the hospital; 4 patients required analgesia 

for more than 48 hours due to the surgery. 

Complications of III a degree were not observed. Complications of grade III b were observed 

in 2 (1.5%) patients, of which one - the presence of a clinically significant residual stone after surgery 

for the removal of "simple" stones and additional interventions; another patient underwent 

percutaneous nephrostomy due to bleeding. 

Complications IVа, IVb and V degrees were not observed. Thus, according to the Clavien-

Dindo classification, in the postoperative period when performing absolutely drainless PCNLT, 16 

(11.9 ± 2.8%) complications were distributed according to the severity as follows (Table 2): 

 



Table 2. The incidence of postoperative complications of absolutely drainless PCNLT according to 

the adapted Clavien-Dindo classification (n = 134). 

I 

grade 

II 

grade 

IIIa 

grade 

IIIb 

grade 

IVa 

grade 

IVb 

grade 

V 

grade 

8 

(6.0%) 

6 

(4.5%) 

- 2 

(1.5%) 

- - - 

 

Discussion  

To develop and clarify the indications for the implementation of an absolutely drainless 

method of endoscopic treatment of patients with nephrolithiasis and introduction into clinical 

practice, an assessment of its effectiveness and safety was carried out. 

According to the results of the study, it was determined that when using absolutely drainless 

PCNLT, the degree of completeness of getting rid of stones is 96.3%. Due to the inaccessibility of 

the cups, residual stones were left in 5 (3.7%) patients. Only in 1 (0.7%) patient, the residual stone 

was regarded as clinically significant, and additional intervention was performed to remove it.  

In other cases, residual stones were regarded as clinically insignificant, and therefore no additional 

interventions were performed to remove them. Based on the above, it can be considered that one of 

the contraindications for performing an absolutely drainless PCNLT is the presence of clinically 

significant residual stones. 

According to Sh.I. Giyasov (2015), the likelihood of pyelonephritis is significantly higher in 

patients with an initial MEP infection, intraoperative and other postoperative complications [3]. In 

this regard, we did not use the non-drainage technique during the endoscopic treatment of patients 

with nephrolithiasis who had intraoperative complications. 

The results of multicenter studies also showed that the absence of intraoperative 

complications should serve as a criterion for the possibility of using the drainage-free PCNLT 

technique [14]. 

One of the reasons that prompted urologists to develop and introduce into practice a drainless 

PCNLT method was a catheter-associated urinary tract infection [11]. The same reason was for us the 

basis for the development of an absolutely drainless PCNLT method. 

Nevertheless, after the intervention, 10 (7.5%) patients were observed to have a catheter-associated 

infection, which, in our opinion, was associated with the installation, at the end of the operation, of 

an indwelling urethral catheter for visual observation of the nature of urine discharge. 

Wang J. et al (2011) when removing large kidney stones larger than 3 cm, do not recommend 

performing non-drainage PCNLT [15]. The results of our studies have proven that non-drainage 

methods of percutaneous nephrolithotripsy can be performed with stones larger than 3 cm. 

Conclusion. Absolutely drainless PCNLT is an acceptable, affordable and effective method in 

the treatment of patients with nephrolithiasis, it allows to reduce the incidence of catheter-associated 

urinary tract infection. Postoperative complications of absolutely drainless PCNLT, according to the 

Clavien-Dindo classification, are more often of mild severity. This method of percutaneous 

nephrolithotripsy should be performed in the absence of intraoperative complications and organic 

obstruction of the upper urinary tract, as well as in the absence of stones. 
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