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Abstract 

The objective of this study was to establish comprehensive guidelines for Ureterorenoscopy (URS) at Rapti Academy of 

Health Sciences, with the goal of improving patient outcomes, minimizing complications, and standardizing clinical practices. 

These guidelines were developed through a rigorous methodology involving a systematic review of current literature and 

expert consensus via the Delphi method. A panel of 15 experienced urologists contributed to the formulation of 

recommendations, which cover patient selection, preoperative evaluation, intraoperative techniques, and postoperative care. 

The materials and methods included the use of flexible and semi-rigid ureteroscopes, Holmium laser lithotripsy, guidewires, 

and nitinol baskets for stone retrieval. Intraoperative techniques focused on the use of fluoroscopic guidance and the dusting 

method for small stones. Results demonstrated that URS, when performed with advanced technologies and following these 

standardized protocols, achieved a stone-free rate (SFR) of 90-95% for stones under 2 cm, with low complication rates. The 

postoperative follow-up protocols include imaging and metabolic evaluations to ensure complete stone clearance and reduce 

recurrence. The conclusion emphasizes that the adoption of these evidence-based guidelines will enhance clinical outcomes, 

improve safety, and optimize the efficiency of URS procedures. Regular updates to these guidelines are recommended to keep 

pace with advancing technology and evolving clinical evidence. 
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Introduction 

Ureterorenoscopy (URS) is a minimally invasive 

endoscopic procedure widely used for the diagnosis and 

treatment of upper urinary tract conditions, particularly 

urolithiasis. Since its introduction in the 1980s, URS has 

revolutionized the management of kidney and ureteral 

stones by offering an effective, safe, and less invasive 

alternative to traditional open surgeries (Somani et al., 

2013) [21]. Over the past few decades, technological 

advancements in flexible ureteroscopes, lithotripsy devices, 

and endoscopic tools have significantly improved the 

success rates of URS, particularly for the removal of stones 

smaller than 2 cm (Ghani & Wolf, 2015; Türk et al., 2016) 

[10, 24]. 

 

1. Evolution and advancements in URS technology 

The evolution of URS technology has played a pivotal role 

in its growing popularity among urologists worldwide. The 

development of flexible ureteroscopes, high-powered laser 

lithotripsy devices, and nitinol baskets has improved the 

precision and safety of the procedure (Somani et al., 2013) 

[21]. For instance, the Holmium laser has become the 

standard for stone fragmentation, offering higher stone-free 

rates (SFR) and reduced procedure times (De et al., 2015) 

[6]. Recent innovations, such as disposable ureteroscopes and 

digital imaging systems, further enhance visualization and 

access to renal stones, making URS more efficient and cost-

effective (Bragaru et al., 2023) [4]. 

 

2. Clinical guidelines and best practices 

The implementation of standardized guidelines for URS is 

essential for improving patient outcomes, reducing 

complications, and ensuring consistent care across clinical 

settings. Leading urological associations, such as the 

European Association of Urology (EAU) and the American 

Urological Association (AUA), have published 

comprehensive guidelines that emphasize patient selection, 

preoperative evaluation, intraoperative management, and 

postoperative care (Türk et al., 2016; Assimos et al., 2016) 
[2, 24]. These guidelines are critical for urologists to make 

informed decisions about treatment options based on the 

size, location, and complexity of the stone, as well as the 

patient's overall health. 

 

3. Indications and contraindications for URS 

URS is primarily indicated for the management of ureteral 

stones smaller than 2 cm, but it is also effective for certain 

cases of renal stones and upper tract urothelial carcinoma 

(Skolarikos et al., 2015) [20]. The procedure is generally 

recommended for patients in whom extracorporeal shock 

wave lithotripsy (SWL) is ineffective or contraindicated. 

However, URS is contraindicated in cases of untreated 

urinary tract infections, severe coagulopathy, or pregnancy 

(Traxer & Thomas, 2013) [23]. Careful preoperative 

evaluation, including urine culture, imaging studies, and 

coagulation profile, is crucial to identify potential risks and 

optimize patient safety (Türk et al., 2016) [24]. 

 

4. Postoperative care and follow-up 

Postoperative care following URS focuses on managing 

pain, preventing infections, and monitoring for 

complications such as bleeding or ureteral stricture 

formation. The placement of a ureteral stent is common in 

cases with a large stone burden or extended procedural time, 

as it facilitates healing and prevents urinary retention (Sali 

& Joshi, 2020) [19]. Follow-up imaging, such as X-rays or 

ultrasound, is typically conducted within 1-2 weeks post-

procedure to ensure stone clearance and to assess for any 

residual fragments (Skolarikos et al., 2015) [20]. 
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5. Importance of standardized guidelines 

The Rapti Academy of Health Sciences has developed 

comprehensive guidelines for URS to standardize clinical 

practices, optimize outcomes, and reduce the risk of 

complications. These guidelines are based on current best 

practices from leading urological societies, as well as expert 

consensus from experienced endourologists (Assimos et al., 

2016) [2]. The guidelines cover key aspects of URS, 

including patient selection, preoperative evaluation, 

equipment, intraoperative techniques, and postoperative 

care, ensuring a systematic approach to patient management. 

 

6. Objective of the guidelines 

The primary objective of the Rapti Academy of Health 

Science Guidelines on Ureterorenoscopy is to provide a 

structured framework for urologists to follow in order to 

improve patient care. By implementing these guidelines, 

urologists can reduce variability in URS practices, improve 

stone-free rates, and minimize the risk of complications. 

Regular updates to these guidelines will be necessary as new 

technological advancements and clinical evidence emerge, 

ensuring that urologists remain equipped with the latest 

tools and knowledge to enhance patient outcomes (De la 

Rosette et al., 2014) [7]. 

 

Materials and methods 

1. Study design 

The development of the Rapti Academy of Health Sciences 

Guidelines on Ureterorenoscopy (URS) involved a 

structured process that included a comprehensive systematic 

review of the existing literature, expert consensus through 

the Delphi method, and the use of evidence-based practices. 

The goal was to create a standardized framework to improve 

clinical outcomes and patient care during URS procedures. 

 

2. Systematic literature review 

A systematic review of the most recent and relevant studies 

on URS was conducted, covering key topics such as patient 

selection, surgical techniques, and postoperative care. 

Leading urological guidelines from the European 

Association of Urology (EAU) and the American Urological 

Association (AUA) were also examined to ensure the 

guidelines reflected current best practices (Türk et al., 2016; 

Assimos et al., 2016) [3, 24]. Studies on technological 

advancements, such as the use of flexible ureteroscopes and 

Holmium laser lithotripsy, were emphasized to incorporate 

the latest evidence-based approaches into the guidelines 

(Somani et al., 2013; De et al., 2015) [6, 21]. 

 

3. Expert consensus via delphi method 

An expert panel of 15 experienced urologists specializing in 

endourology was assembled to provide input on the 

development of the guidelines. The Delphi method, a 

structured technique for achieving consensus, was 

employed. Three rounds of anonymous voting and feedback 

were conducted to finalize the recommendations. The 

consensus was reached on key aspects of URS, including 

indications, equipment, techniques, and postoperative 

management, ensuring that the guidelines were both 

comprehensive and practical (De la Rosette et al., 2014) [7]. 

 

4. Patient selection and preoperative evaluation 

The guidelines recommend careful patient selection based 

on stone size, location, and patient-specific factors. URS is 

indicated for ureteral stones smaller than 2 cm and renal 

stones in certain cases (Skolarikos et al., 2015) [20]. 

Preoperative evaluation involves a detailed medical history, 

urine culture, serum creatinine levels, coagulation profile, 

and imaging studies such as computed tomography (CT) 

urography or intravenous pyelography (Türk et al., 2016) 
[24]. 

 

5. Equipment used 

The procedure requires both semi-rigid and flexible 

ureteroscopes, with diameters ranging from 6 to 9 Fr 

depending on the specific clinical scenario. Imaging systems 

used include high-definition video endoscopy and 

fluoroscopy units to ensure proper visualization and 

guidance during the procedure (Bragaru et al., 2023) [4]. For 

stone fragmentation, the Holmium 

laser is the preferred device due to its effectiveness in stone 

dusting and retrieval (Somani et al., 2013) [21]. Nitinol 

baskets and guidewires were also used for the retrieval of 

larger fragments. 

 

6. Intraoperative techniques 

The guidelines emphasize the importance of proper 

technique during the URS procedure. Cystoscopy and 

retrograde pyelography are performed first to assess the 

urinary tract, followed by the insertion of a guidewire under 

fluoroscopic guidance. The ureteroscope is then introduced, 

and stone fragmentation is typically achieved using the 

Holmium laser (Ding et al., 2015) [8]. Stone fragments larger 

than 2 mm are retrieved using nitinol baskets, while smaller 

fragments are managed using the dusting technique. 

Ureteral stents are placed as needed, particularly in cases 

with a large stone burden or prolonged procedure times (Sali 

& Joshi, 2020) [19]. 

 

7. Postoperative care and follow-up 

Postoperative care involves pain management with non-

steroidal anti-inflammatory drugs (NSAIDs) or opioids, as 

needed. Antibiotic prophylaxis is administered based on 

preoperative risk factors to prevent postoperative infections. 

Patients are encouraged to hydrate well after the procedure 

(Sali & Joshi, 2020) [19]. Follow-up visits are scheduled 1-2 

weeks postoperatively to assess stone clearance using 

imaging, such as X-rays or ultrasound, and to remove any 

ureteral stents placed during the procedure (Skolarikos et 

al., 2015) [20]. Additional follow-up may be required for 

metabolic evaluation in recurrent stone formers. 

 

8. Grading of recommendations 

The strength of each recommendation within the guidelines 

was evaluated using the GRADE (Grading of 

Recommendations, Assessment, Development, and 

Evaluation) system. This ensures that each recommendation 

is based on the highest level of evidence available, 

promoting consistent and effective clinical practice across 

healthcare providers (Assimos et al., 2016) [3]. 

 

Results 

The development of the Rapti Academy of Health Sciences 

Guidelines on Ureterorenoscopy (URS) yielded significant 

findings across multiple aspects of the procedure, including 

preoperative evaluation, stone-free rates, intraoperative 

management, postoperative care, complications, and cost-

effectiveness. 
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1. Preoperative evaluation 

The preoperative evaluation process is crucial for 

identifying the suitability of patients for URS. Table 1: 

Preoperative Evaluation Checklist outlines the essential 

components of this evaluation, which include a detailed 

medical history, physical examination, laboratory tests (such 

as urine culture and serum creatinine), and imaging studies 

(CT urography or intravenous pyelography). This thorough 

evaluation helps to minimize risks and ensure patient safety 

prior to the procedure (Türk et al., 2016) [24]. 

 
Table 1: Preoperative evaluation checklist 

 

Evaluation Component Essential Recommended Optional 

Medical history X   

Physical examination X   

Urine culture X   

Serum creatinine X   

Coagulation profile X   

CT urography X   

IVP  X  

Renal ultrasound   X 
 

2. Stone-free rates and procedure comparison 

The stone-free rate (SFR) is a critical indicator of URS 

success. The procedure achieves high SFRs, often exceeding 

90% for stones smaller than 2 cm (Ghani & Wolf, 2015) [10]. 

Figure 1: Schematic Diagram of URS Procedure illustrates 

the key steps in the procedure, including cystoscopy, 

guidewire placement, laser lithotripsy, and stone retrieval. 

Flexible ureteroscopes, combined with Holmium laser 

lithotripsy, have proven highly effective in fragmenting 

stones and clearing the urinary tract, especially for stones 

located in difficult areas such as the upper pole. Compared 

to PCNL, which is superior for stones larger than 2 cm, 

URS provides excellent outcomes for smaller stones with 

fewer complications and faster recovery times (De et al., 

2015) [6]. 

 

 
 

Fig 1: Schematic diagram of URS procedure 

 

3. Postoperative care and follow-up 

Postoperative care focuses on pain management, infection 

prevention, and ensuring stone clearance. Patients typically 

undergo clinical assessment and stent removal 1-2 weeks 

post-procedure. Follow-up imaging (e.g., X-ray or 

ultrasound) is performed at 4-6 weeks to verify that no 

residual stones remain. For patients with a history of 

recurrent stones, metabolic evaluation is recommended at 3 

months (Skolarikos et al., 2015) [20]. Table 2: Postoperative 

Follow-up Schedule outlines the recommended follow-up 

procedures and time points. 

 
Table 2: Postoperative follow-up schedule 

 

Time Point Evaluation 

1-2 weeks Clinical assessment, stent removal 

4-6 weeks Imaging for stone clearance 

3 months Metabolic evaluation (if indicated) 

6-12 months Long-term follow-up and prevention 

 

4. Complications and management 

The safety profile of URS is generally favorable, but 

complications can still occur. The most common 

complications are related to the use of ureteral access 

sheaths, which can result in ureteral wall injuries. Figure 2: 

Complication Rates in URS shows the incidence of 

complications such as ureteral perforation (1-5%), bleeding 

(1-3%), and stent-related symptoms (20-30%) (Traxer & 

Thomas, 2013) [23]. Proper insertion techniques and 

intraoperative management reduce the likelihood of these 

complications. Postoperative infections are rare but should 

be promptly addressed to prevent sepsis. 
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Fig 2: Complication rates in URS 
 

5. Cost comparison of stone management techniques 

URS is a cost-effective procedure, particularly for stones 

smaller than 2 cm. Table 3: Cost Comparison of Stone 

Management Techniques highlights the average costs, 

stone-free rates, and retreatment rates for URS, SWL, and 

PCNL. URS offers high SFRs with lower costs and fewer 

complications compared to PCNL, making it a preferred 

choice for treating smaller stones (De et al., 2015) [6]. The 

use of single-use ureteroscopes has emerged as a potential 

cost-saving measure in high-volume centers by eliminating 

repair costs and reducing the risk of cross-contamination 

(Somani et al., 2011). 
 

Table 3: Cost Comparison of Stone Management Techniques 
 

Procedure Average Cost (USD) Stone-free Rate (%) Retreatment Rate (%) 

URS 2,500 - 5,000 90 - 95 5 - 10 

SWL 3,000 - 6,000 70 - 80 15 - 20 

PCNL 7,000 - 12,000 95 - 98 2 - 5 

 

These results indicate that URS is not only effective in 
achieving high stone-free rates but also safe, with a 
favorable complication profile and lower costs compared to 
other techniques. 
 
Discussion 
The Rapti Academy of Health Sciences Guidelines on 
Ureterorenoscopy (URS) have been designed to standardize 
the procedure, improve clinical outcomes, and reduce 
complications in the management of urolithiasis. The 
following discussion highlights the key aspects of URS, 
including its effectiveness, safety, technological 
advancements, and cost-effectiveness, drawing comparisons 
with alternative stone management techniques. 
 
1. Stone-free rates and procedure effectiveness 
Achieving a high stone-free rate (SFR) is a primary 
objective of any stone treatment procedure. The guidelines 
emphasize the use of flexible ureteroscopes and Holmium 
laser lithotripsy, which have proven highly effective for 
stones smaller than 2 cm, often yielding SFRs exceeding 
90% (Ghani & Wolf, 2015) [10]. URS also offers a shorter 
recovery time and a lower complication profile compared to 
more invasive procedures such as Percutaneous 
Nephrolithotomy (PCNL) for smaller stones (De et al., 
2015) [6]. However, for larger stones (>2 cm), PCNL 

remains the preferred choice due to its superior SFR (95-
98%) (De et al., 2015) [6]. 
Upper-pole stones, which present accessibility challenges, 

have benefited from advancements in flexible ureteroscopes, 

allowing for better visualization and treatment outcomes 

(Somani et al., 2013) [21]. The guidelines incorporate these 

technological advancements to ensure that patients with 

difficult-to-access stones can also achieve high SFRs. 

 

2. Technological advancements 

The use of digital and disposable ureteroscopes has 

transformed URS by improving resolution and reducing the 

risk of cross-contamination, respectively (Proietti et al., 

2016). Digital ureteroscopes, in particular, have enhanced 

intraoperative visualization, allowing for more precise stone 

fragmentation and reducing operative times (Ding et al., 

2015) [8]. The integration of Holmium laser technology has 

significantly improved stone dusting and retrieval, further 

contributing to the high SFRs reported in the guidelines. 

Disposable ureteroscopes, while slightly more expensive 

upfront, have shown promise in reducing long-term repair 

costs, particularly in high-volume centers (Somani et al., 

2011). The guidelines recommend the use of such 

technologies to optimize patient outcomes while 

maintaining cost-effectiveness. 
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3. Safety and management of complications 

Although URS is considered a safe procedure, the 

guidelines provide detailed recommendations for managing 

potential complications. Figure 2 highlights the low rates of 

complications such as ureteral perforation (1-5%) and 

bleeding (1-3%) (Traxer & Thomas, 2013) [23]. Stent-related 

symptoms, such as discomfort and urinary retention, occur 

in approximately 20-30% of cases, but these can be 

effectively managed with analgesics and alpha-blockers. 

Careful insertion of ureteral access sheaths, as 

recommended in the guidelines, minimizes the risk of 

ureteral wall injuries and facilitates a smoother stone 

retrieval process (Kaplan et al., 2016). 

Postoperative infections, though rare, are another potential 

concern. The guidelines emphasize the importance of stent 

placement in cases involving large stone fragments or 

prolonged procedures to ensure proper drainage and reduce 

the risk of urinary retention and infection (Beiko et al., 

2019). In addition, the follow-up schedule outlined in Table 

2 ensures that patients are closely monitored for any signs of 

infection or complications. 

 

4. Cost-effectiveness 

URS is not only effective but also cost-efficient compared to 

other stone management techniques, as shown in Table 3. 

While PCNL provides higher SFR for large stones, its 

higher cost and complication rate make URS the preferred 

method for stones under 2 cm (De et al., 2015) [6]. 

Disposable ureteroscopes are becoming a more viable 

option for cost control, especially in high-volume centers 

(Somani et al., 2011). 

 

5. Future trends 

The guidelines highlight the need for continuous updates as 

new technologies and clinical evidence emerge. Innovations 

such as robotic-assisted URS and the integration of artificial 

intelligence for stone detection and fragmentation offer 

exciting potential to further improve patient outcomes and 

procedural efficiency (Ghani & Wolf, 2015) [10]. As these 

technologies become more widely available, they will likely 

be incorporated into future iterations of the guidelines. 

In conclusion, the Rapti Academy of Health Sciences 

Guidelines on Ureterorenoscopy provide a comprehensive 

and evidence-based approach to optimizing URS practices. 

By focusing on technological advancements, safety, and 

cost-effectiveness, the guidelines aim to enhance patient 

care and improve clinical outcomes. Urologists are 

encouraged to adopt these guidelines to ensure that URS 

remains a safe, effective, and efficient treatment option for 

patients with urological stones. 

 

Conclusion 

The Rapti Academy of Health Sciences Guidelines on 

Ureterorenoscopy (URS) offer a comprehensive, evidence-

based framework designed to enhance patient outcomes, 

standardize practices, and minimize complications in the 

management of urological stones. These guidelines 

incorporate advancements in technology, such as flexible 

ureteroscopes and Holmium laser lithotripsy, to achieve 

high stone-free rates (SFRs), particularly for stones smaller 

than 2 cm. They also emphasize the importance of proper 

patient selection, preoperative evaluation, and postoperative 

care to optimize the safety and efficacy of URS. 

URS is not only effective but also cost-efficient, especially 

for smaller stones, making it a preferred option over more 

invasive procedures like Percutaneous Nephrolithotomy 

(PCNL) in many cases. Although complications such as 

ureteral perforation and stent-related symptoms may occur, 

the guidelines provide detailed management strategies to 

mitigate these risks. 

Moving forward, the guidelines will require regular updates 

to incorporate emerging technologies, such as robotic-

assisted URS and artificial intelligence, which promise to 

further improve outcomes and procedural efficiency. By 

adhering to these guidelines, urologists can ensure that they 

are providing the highest quality of care in the treatment of 

urolithiasis, resulting in better patient satisfaction and 

improved clinical results. 
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