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Abstract: Objective: To study the effectiveness and frequency of intraoperative complications of 

transurethral ureterolithotripsy (TUULT) in children with ureteral stones. Materials and methods: 

for the period from 2018 to 2022, transurethral ureterolithotripsy was performed in 253 children, 

whose average age was 9.8±4.1 years. The average stone size was 10.2±0.1 mm. Stones were 

located in the distal part in 76 (30.1%) cases, in the middle part in 70 (27.6%) children, and in 

the proximal part of the ureter in 107 (42.3%) patients.  

Results: the stone free indicator was 92.1%. Intraoperative complications were observed in 7.9% 

of cases. Ureteral perforation was observed in 4 (1.4%) cases, and conversion to traditional 

intervention was observed in 2 (0.6%) children.  

Conclusions: TUULT is an effective and safe method of removing stones from the ureter, 

regardless of the location of the stone. 
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Urolithiasis (urolithiasis) is less common in children than in adults, however, the frequency of 

detection of this pathology increases every year (1). Moreover, in the presence of stones in the 

urinary tract, kidney damage in children is more significant due to the characteristics of the body 

and often causes kidney failure. In addition, in children, after removal of stones from the urinary 

tract, a relapse of the pathology is detected in 50% of cases [2, 3]. In particular, during the period 

from 1987 to 2000, the frequency of detection of calculi in the upper urinary tract in children 

increased, whereas previously stones located in the bladder prevailed [2]. Therefore, the use of 

effective and safe methods of surgical treatment of urolithiasis in children is relevant. 

Improvements in the instruments used for minimally invasive interventions, such as 

ureteroscopes, have allowed us to consider the possibility of using them in the treatment of 

children with ureteral stones. Moreover, the improvement of the optical system, additional 

equipment for fragmentation and stone removal has led to the fact that endoscopic methods are 

the method of choice in many cases in the treatment of ICD in pediatric urology. It should be 

noted that ureteroscopy is now more widely used since the first publication of the results of using 

this method in pediatric practice, which was made in 1988 Ritcheyby Ritcheyet al. (4). 

However, many urologists believe that endoscopic treatment is a complex operation and, 

therefore, should be a backup option for stone removal in exceptional cases. While the first line 

of treatment in children should be considered extracorporeal shock wave lithotripsy (ESWL). 

However, in recent years, the opinion of urologists has changed due to the fact that the 

effectiveness of remote lithotripsy has not been very high and repeated intervention sessions are 

often necessary to completely get rid of urinary tract stones [3,5]. Moreover, the disadvantages 

of ESWL are the need to use radioscopy to determine the localization of stones and the inability 
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to sufficiently concentrate the energy of the shock wave in children of a younger age group, 

since the devices used are intended for adult patients. 

Despite the fact that the frequency of using ureterolithorypsy in children has increased, the 

indications for using this method, the results regarding the indicator of complete absence of 

stones and the frequency of complications of this intervention remain unclear. It is believed that 

the endoscopic method should be used in children with a stone size of more than four 

millimeters. In particular, there is currently no consensus on the size of the fragment after 

lithotripsy, which should be considered as clinically insignificant. Thus, fragments of stones with 

a size of three mm or less in adult practice are often considered insignificant, тогоsince in 

children, due to the anatomical and physiological features of the urinary tract, larger concretions 

can independently depart.  

The purpose of the study.  

To study the effectiveness and frequency of intraoperative complications of transurethral 

ureterolithotripsy (TULT) in children with ureteral stones.  

Materials and methods. 

For the period from 2018 to 2022, transurethral ureterolithotripsy was used for stones located in 

the ureterу in 253 children, whose average age was 9.8±4.1 years (range from 4 to 18 years). 

There were 178 (70.4%) boys and 75 (29.6%) girls among them. Stones were found in the left 

ureter in 146 (57.7%) patients and were located in the right ureter in 107 (42.3%) patients. The 

location of stones in the supravesical part of the urinary tract and their size are shown in Table 1.  

Surgical intervention was performed under general anesthesia, in the position of the child on his 

back. Before ureteroscopy, to ensure the safety of manipulation, a flexible guide was inserted 

into the ureteral lumen, the tip of which was located proximal to the stone or in the calico-pelvic 

system of the kidney. Ureteroscopy was performed with an 8 Ch (Storz) rigid endoscope. 

Dilation of the ureter's mouth was not used, and the stones were fragmented using a pneumatic 

lithotriptor or laser. Most of the fragments were removed using tweezers, and if there were 

fragments of less than 4 mm, the operation was completed. An internal ureteral stent was 

installed for intraoperative complications or pathological changes in the ureteral mucosa.  

The duration of surgical intervention was 62.8±19.3 minutes (range from 30 to 110 minutes). A 

pneumatic lithotripter was used for stone fragmentation in 120 (47.4%) cases, and a laser was 

used in 133 (52.5%) cases. Ureteral stents were installed in the postoperative period in 13 (5.1%) 

patients, and in four cases due to damage to the ureteral wall and intraoperatively detected 

extravasation, in the other two-due to ureteral edema in the area of the stone location. Stones 

(and their fragments) were completely removed in 233 (92.1%) cases using a single TULT. 

Moreover, in 12 cases, residual stones of no more than 4 mm in size receded after litoholytic 

therapy.  

Transposition of the stone from the ureter to the lumen of the calico-pelvic system with 

retrograde access occurred in 6 (2.4%) cases and the stone was removed using percutaneous 

access to the kidney cavity. Due to the deviation of the ureter located in the middle third during 

retrograde endoscope insertion, it was not possible to visualize the stone in 5 (1.9%) children, the 

stone was removed using antegrade access. Conversion of endoscopic surgery to traditional 

surgery was observed in two cases (0.6%). In one case, ureterolithotomy was performed due to 

the fact that the stone was more than 10 mm in size, tightly bound to the ureteral mucosa, and 

there was a relative narrowing distal to its location that did not allow the endoscope tube to be 

carried out. Ureterocystoanastomosis was performed in a different case (with stone removal) due 

to stricture of the ureterovesical anastomosis.  
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Discussion. 

Over the past decades, urologists have revised their views on the treatment of children with 

urolithiasis, in connection with which the number of cases where ureteroscopy was used to rid 

patients of stones located in the ureter has increased. The reason for this situation was the 

miniaturization of endoscopic instruments. Utangac M. M. etal. He reported using 

уретероскопаa small-diameter ureteroscope (4.5 Ch) for retrograde removal of stones up to 10.5 

mm in children (5). However, the authors used this tool to remove stones located in the distal 

ureter. We used уретероскопa large-caliber ureteroscope with an 8-Ch tube, which allowed us to 

access stones in any part of the ureter and remove them. Only in 5 (1.9%) cases, the antegrade 

method of ureteroscopy was used due to a pronounced deviation of the ureterантеградный 

способ уретероскопии. Moreover, we did not perform ureteral mouth augmentation with 

special instruments, and therefore the need for installing an internal ureteral stent was less. 

According to various authors, children with a single ureteroscope intervention can get rid of 

ureteral stones from up to 77% to 100% of cases (6). According to our data, the stone free state 

was in 92.1% of cases, if we do not take into account the presence of stone fragments at the end 

of lithotripsy with dimensions less than 4 mm, which after surgery independently they left 

without any complications. Moreover, the use of a laser allows the stone to be fragmented into 

very small parts that can not be removed from the ureteral lumen (6). However, the use of a laser 

significantly extends the duration of the operation. According to our data, the duration of 

surgical intervention in the group of children who used a pneumatic lithotriptor was on average 

69.8±12.3 minutes, whereas when using a laser, it was 40.3±12.3 minutes (p<0.05). 

Many urologists believed that drainage of thesupravesical part of the urinary tract is a 

prerequisite for TULT in children, but this postulate has been revised in recent years. The reason 

for this situation is several factors. Firstly, the presence or absence of an internal ureteral stent 

does not affect the frequency of complications, secondly, it causes discomfort ("stenting 

syndrome", imperative urination, pain in the lumbar region), and thirdly, anesthesia should be 

used to remove the stent in children. So Mokhless I. etal. only 14.2% of patients underwent 

ureteroscopyfor a ureteral stone and had a ureteral stent installed (8). As a rule, the stent was 

installed in cases of edema of the ureteral mucosa and large stone sizes. We established the 

internal ureteral wall at 13 (5.1%) due to the presence of ureteral deviation or damage to its wall 

during lithotripsy and bleeding.  

Intraoperative complications of ureteroscopy in children are rarely observed, as a rule, they are 

associated with technical difficulties when conducting an endoscope through the ureter, not so 

much the energy used for stone fragmentation. According to Nunes-Carneiro D..и etal. etal. the 

total number of intraoperative complications was 8.3%, including ureteral perforation with 

extravasation of urine in 4.7% of cases and stone migration into the kidney cavity in 5% of 

patients, conversion of endoscopic intervention to open surgery was performed in 0.5% of 

patients with terminal ureteral stricture [9]. There are several risk factors that can be the cause of 

complications of TUULT, which include patients before school age, stones located in the 

proximal part of the ureter and larger than 15 mm. According to our data, the total number of 

intraoperative complications was 7.9%. Moreover, in 2.8% of cases, the траспозициюcalculus 

was trasposed from the ureter into the kidney cavity, and 1.5% of patients had ureteral damage. 

Conversion of ureteroscopy to traditional intervention was 0.8% of cases. Due to the" ingrown " 

stone in the ureteral mucosa, it was not possible to fragment it and a ureterolithotomy was 

performed. Ureterocystoanastomosis, with the removal of the stone, is formed in another child 

due to the presence of stricture in the lower ureter. Many urologists believe that to reduce the 

frequency of intraoperative complications before ureteroscopy, it is mandatory to install a 

flexible conductor in the ureteral lumen, to visualize its lumen and preserve the already created 

access. According to our data, it was possible to insert the guide into the ureter and place its 

distal end in the kidney cavity in 242 (4.3%) cases. It should be noted that this procedure was 

unsuccessful in patients with complications.  
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The most common complication after TUULT is an exacerbation of pyelonephritis, accompanied 

by hyperthermia. According to some authors, the incidence of hyperthermia ranges from 2% to 

12.5%, despite the absence of urinary tract infection and the antibiotic therapy received before 

the intervention (4,5). Thereforeуретероскопией, many urologists question the need to use 

antibiotics before ureteroscopy. According to our data, exacerbation of pyelonephritis occurred 

in 13.6% of cases, however, we performed urinary tract sanitization in preparation for TUULT 

and continued antibacterial therapy after the intervention.  

Conclusions. 

1. TUULT is an effective and safe method of removing stones from the ureter, regardless of the 

location of the stone and the age of the patient. At the same time, the indications for 

intervention should be carefully determined, taking into account the size of the calculus.  

2. Before performing ureteroscopy, it is necessary to install a flexible guide in the ureter, which 

facilitates visualization of its lumen and reduces the likelihood of intraoperative 

complications.  

3. The installation of an internal ureteral stent is advisable to use in case of complications that 

have occurred when performing TULT, such as perforation of the ureteral wall or bleeding.  
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