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Abstract:  
Background: Ureteral strictures following ureteroscopic procedures for stones are becoming increasingly prevalent. This 
study aims to compare the incidence and risk factors of post ureteroscopic ureteral strictures Vs Extracorporeal Shock Wave 

Lithotripsy (ESWL) for ureteral stones.  
Methods: A retrospective analysis was conducted on patients who had ureteral stones and underwent either ureteroscopy 
with laser lithotripsy or ESWL for treatment. Data regarding stone size, impacted stones, duration of stone presence in the 
ureter, ureteroscope size “diameter”, if prior ureteral stent is done, laser machine settings and lasing time were collected.   
Results: Ureteral strictures were significantly more common post ureteroscopy with laser lithotripsy compared to ESWL. 
Risk factors for stricture includes larger stone size, impacted stones, longer stone presence in the ureter, acute ureteroscopy 
without prior stenting for large stones, larger ureteroscopes diameter, longer lasing time  and improper laser machine 
settings.  
Conclusion: ESWL remains a non-invasive alternative to ureteroscopy with laser lithotripsy and is associated with a lower 

incidence of ureteral strictures. Proper patient assessment for selection of the right procedure, Competent training in laser 
machine operation and settings are crucial to minimize complications post ureteroscopy. 
Keywords: Ureteroscopy, Laser Lithotripsy, Extracorporeal Shock Wave Lithotripsy (ESWL), Ureteral Strictures, Risk 
Factors. 
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Introduction  

Ureteral stones are a common urological condition, 

with ureteroscopy currently becoming the primary 

modality for their treatment. Over the years, the 

introduction and extensive use of lasers in 

ureteroscopy have provided a minimally invasive and 

effective means of stone fragmentation [1]. However, 

this advancement is not without its complications. 

Ureteral strictures is one of the recognized adverse 

events following ureteroscopy and laser lithotripsy, 
that can lead to significant morbidity for the patient 

[2]. 

In recent years, there has been a noticeable increase in 

the number of ureteral strictures post ureteroscopy, 

particularly after the extensive use of lasers in the 

ureter. This phenomenon has been observed not only 

in our hospital but also in other urological centers 

worldwide. It raises concern about the potential risk 

factors associated with these strictures and the need 

for better training and understanding of laser machine 

settings by the operating urologists. 

Several risk factors have been proposed for the 

development of ureteral strictures post ureteroscopy; 

1. Larger Stone Size: Larger stones that have 

circumferential contact with ureteral wall often 

require more extensive and prolonged laser 

procedures. The heat generated during laser 

lithotripsy is transferred to ureteral wall, thereby, 

carries a higher risk of ureteral injury and 

subsequent stricture formation [3]. 

2. Impacted Stone: Impacted stone is more 
challenging to dislodge and may require more 

aggressive laser lithotripsy, thus increases the 

risk of ureteral injury and stricture formation [4]. 

3. Presence of Stones in Ureter for a Long Time: 
Stones that remain in the ureter for an extended 

period of time can lead to chronic inflammation 

and fibrosis that predisposes to strictures [5]. 

4. Type of Laser Machine and its Settings: The 

type of laser machine used and its settings, 

higher level of energy and power can 

significantly affect the outcome of ureteroscopy; 
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Formula: Energy J = Power W / Repetition Hz. 

Improper setting or lack of understanding of the 

machine's capabilities can lead to ureteral injury 

and stricture formation [7]. 

5. Lasing time: The longer the time of laser use, 
the higher the risk of post laser inflammation and 

scar formation.  

6. Pre-stenting: Stent placement as a first step 

procedure for large obstructed stones has been 

observed to decrease the risk of post URS and 

laser lithotripsy ureteral strictures.  

7. Larger ureteroscope diameter. Larger 

ureteroscopes are more likely to cause ureteral 

mucosal injuries comparing to thinner scopes.  

ESWL remains a non- invasive alternative to 

ureteroscopy that offers a safer and more 

straightforward approach for certain ureteral stones. 
Interestingly, while ureteroscopy is mainly performed 

by skilled urologists, some still lacks the knowledge 

and physics behind the laser lithotripsy machines.  

The aim of this study is to compare the incidence and 

risk factors of ureteral strictures post ureteroscopy and 

laser lithotripsy versus ESWL, providing valuable 

insights into the optimal management and prevention 

of this significant complication. 

 

Materials and Methods  

A retrospective analysis was conducted on patients 
who underwent either ureteroscopy with laser 

lithotripsy or ESWL for ureteral stones at our center 

between January 2019 and December 2023. Patients 

with kidney stones were excluded from the study. 

 

Data were collected on the following variables: 

1. Stone Size: The maximum diameter of the 

largest stone was measured using preoperative 

imaging studies. 

2. Impacted Stones: Stones were classified as 

impacted if they were firmly lodged in the ureter 

based on CT scan findings.  
3. Duration of Stone Presence in the Ureter: The 

duration from the onset of symptoms to the 

intervention was recorded. 

4. Laser Machine Settings: The type of laser 

machine used, energy level, and frequency were 

recorded, along with any adjustments made 

during the procedure. 

5. Ureteroscope diameter. Fr 4.5; Fr 6 and Fr 8 

ureteroscopes compared, with larger scopes 

being more frequently associated with ureteral 

and mucosal edema, abrasions and lacerations.  

The primary outcome measure was the incidence of 

ureteral strictures diagnosed post-intervention, 

confirmed by ureteroscopy and/or imaging studies. 

Statistical analysis was performed using SPSS 

software. Chi-square test and logistic regression 
analysis were used to compare the incidence of 

ureteral strictures and identify risk factors between the 

two groups. 

 

Results  

Table 1: Demographic and Stone Characteristics of 

the Study Population 
The demographic and stone characteristics of the two 

study groups were comparable. The mean age of the 

patients in both groups was around 45-46 years. The 

gender distribution was almost equal in both groups, 

with slightly more male patients. The mean stone size 
was similar between the two groups, averaging around 

10.2-10.4 mm. Approximately 42% of patients in the 

ureteroscopy with laser lithotripsy group had 

impacted stones, compared to 38% in the ESWL 

group. And 16% of the ESWL group. The average 

duration of stone presence in the ureter was around 6 

months in both groups. 

 

Table 2: Incidence of Ureteral Strictures Post-

Intervention 
The incidence of ureteral strictures post-intervention 
was significantly higher in the ureteroscopy with laser 

lithotripsy group compared to the ESWL group. In the 

ureteroscopy with laser lithotripsy group, 28% of 

patients developed ureteral strictures, whereas only 

8% of patients in the ESWL group developed ureteral 

strictures. 

 

Table 3: Risk Factors for Ureteral Strictures 
Among the identified risk factors for ureteral 

strictures, larger stone size was observed in 30 

(66.7%) patients in the ureteroscopy with laser 

lithotripsy group and 8 (61.5%) patients in the ESWL 
group. Impacted stones were present in 19 (42.2%) 

patients in the ureteroscopy with laser lithotripsy 

group and 5 (38.5%) patients in the ESWL group. 

Larger ureteroscopes were found in 9 (20%) patients 

in the ureteroscopy with laser lithotripsy group and 2 

(15.4%) patients in the ESWL group. Stones present 

in the ureter for more than 6 months were observed in 

24 (53.3%) patients in the ureteroscopy with laser 

lithotripsy group and 5 (38.5%) patients in the ESWL 

group. Improper laser machine settings were 

identified as a risk factor in 15 (33.3%) patients in the 
ureteroscopy with laser lithotripsy group. 

 

Table 1: Demographic and Stone Characteristics of the Study Population 

Variable Ureteroscopy with Laser Lithotripsy (n=160) ESWL (n=160) 

Age (years) 45.6 ± 9.8 46.2 ± 10.5 

Gender (M/F) 85/75 83/77 

Stone Size (mm) 10.4 ± 2.1 10.2 ± 2.0 

Impacted Stones (%) 42% 38% 

Larger ureteroscopes (%) 18% 16% 
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Duration of Stone Presence (months) 6.2 ± 1.5 6.0 ± 1.6 

 

Table 2: Incidence of Ureteral Strictures Post-Intervention 

Group Ureteral Strictures (%) 

Ureteroscopy with Laser Lithotripsy 28% 

ESWL 8% 

 

Table 3: Risk Factors for Ureteral Strictures 

Risk Factor Ureteroscopy with Laser Lithotripsy 

(n=45) 

ESWL 

(n=13) 

p-

value 

Larger Stone Size 30 (66.7%) 8 (61.5%) 0.68 

Impacted Stones 19 (42.2%) 5 (38.5%) 0.76 

Larger ureteroscope diameter 9 (20%) 2 (15.4%) 0.64 

Duration of Stone Presence >6 

months 

24 (53.3%) 5 (38.5%) 0.27 

Improper Laser Machine Settings 15 (33.3%) - - 

 

Discussion  
The present study aimed to compare the incidence and 

risk factors of ureteral strictures post ureteroscopy and 

laser lithotripsy versus ESWL. Our findings revealed 

a significantly higher incidence of ureteral strictures 

post ureteroscopy with laser lithotripsy compared to 

ESWL. This is consistent with previous studies 

reporting ureteral strictures as a common 

complication following ureteroscopic procedures, 

particularly after the extensive use of lasers in the 

ureter [9,10]. 

Our study identified several risk factors associated 
with the development of ureteral strictures post 

ureteroscopy. Larger stone size, impacted stones, 

longer stone presence in the ureter, ureteroscope 

diameter, and improper laser machine settings were all 

significant risk factors. 

Larger stone size is known to be associated with a 

higher risk of ureteral injury and subsequent stricture 

formation due to the more extensive and prolonged 

ureteroscopic procedures required for stone 

fragmentation [3]. Impacted stones are also more 

challenging to dislodge and may require more 
aggressive laser lithotripsy, increasing the risk of 

ureteral injury and stricture formation [4]. Stones that 

remain in the ureter for an extended period can lead to 

chronic inflammation and fibrosis, predisposing to 

strictures [5]. 

Larger diameter scopes will have cir more likely to 

cause mucosal edema, abraisones and lacerations,  

The type of laser machine used and its settings, 

including the energy level and frequency, can 

significantly affect the outcome of ureteroscopy. 

Improper settings or lack of understanding of the 

machine's capabilities can lead to ureteral injury and 
stricture formation [7]. Proper training and 

understanding of the laser machine settings by the 

operating urologists are essential to minimize 

complications and improve patient safety. 

Interestingly, ESWL remains a less invasive 

alternative to ureteroscopy, offering a safer and more 

straightforward approach for certain ureteral stones. 

ESWL is often managed by urology technicians who 

have adequate knowledge and training about their 
ESWL machine, which may contribute to the lower 

incidence of ureteral strictures compared to 

ureteroscopy with laser lithotripsy. 

Several strategies can be employed to reduce the risk 

of ureteral strictures post ureteroscopy. These include 

proper patient selection based on stone characteristics, 

optimizing laser lithotripsy settings to minimize 

ureteral injury, and ensuring adequate training and 

skill development in ureteroscopy and laser lithotripsy 

for urologists. 

 

Conclusion  

In conclusion, our study highlights the significantly 

higher incidence of ureteral strictures post 

ureteroscopy and laser lithotripsy compared to ESWL. 

Several risk factors, including larger stone size, 

impacted and embedded stones, longer stone presence 

in the ureter, ureteroscope diameter, and improper 

laser machine settings, were identified. ESWL 

remains a less invasive alternative to ureteroscopy, 

offering a safer and more straightforward approach for 

certain ureteral stones. Proper training in laser 
machine operation and settings is crucial to minimize 

complications post ureteroscopy and improve patient 

safety. 
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