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ABSTRACT 

Introduction: Urinary stones are a common urological issue with high recurrence and potential 

complications. Treatment options include Shock wave Lithotripsy, Ureterorenoscopy, and surgery, 
chosen based on stone size, location, and resources. The EAU recommends Shock wave Lithotripsy or 
Ureteroscopic Laser Lithotripsy for middle ureteral stones due to their minimally invasive nature. 

Advances in ureteroscopes and laser lithotripsy have improved outcomes for stones >1 cm. 
Objectives: To determine the frequency of clearance of middle ureteric stone of size more than 1cm 

with ureterorenoscopic lithotripsy in patients presenting to tertiary care hospital. 
Study Design: A Descriptive Study. 

 

Duration and Place of Study. Department of Urology, LRH, Peshawar from 30-01-24 to 30-07-24. 

 
Materials and Method: This 6-month descriptive study at a tertiary care hospital in Peshawar 
included 183 patients aged 18–60 years with middle ureteric stones sized 1–2 cm. Patients were 

selected through non-probability consecutive sampling. Stone clearance was defined as the absence 
of ureteric stones on non-contrast CT KUB after 2 weeks. 

 
Results:The mean age of the patients was 39.89 ± 12.38 years. In our study, 103 patients (56.3%) 
were male and 80 patients (43.7%) were female. Stone clearance was confirmed by CT KUB in 147 

patients (80.3%). 
Conclusions: In our study, ureterorenoscopic lithotripsy achieved an 80.3% clearance rate for >1 cm 

mid-ureteric stones, with higher success in older patients and right-sided stones. 
Keywords: Ureteric stone, Stone size, Ureterorenoscopic lithotripsy, Stone clearance 
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INTRODUCTION: 
Urinary stones, one of the most common 

urological diseases, require active treatment 
due to its prevalence, high recurrence rates, 
and various complications1.There are many 

therapeutic approaches for the treatment, 
that is, complete stone clearance with 

minimal patient morbidity, of ureteral 
stones2. The most commonly used 
approaches include shock wave lithotripsy 

(SWL), ureteroscopy (URS), percutaneous 
nephrolithotripsy,laparoscopic,ureterolithoto

my,and-open ureterolithotomy. However, 
there is a lack of definite evidence-based 
options for managing large proximal 

ureteral stones3. Moreover, the optimal 
choice of treatment depends on various 

factors, including stone size, composition 
and location, clinical factors, equipment 
availability, and surgeon capability4. The 

European Association of Urology guidelines 
recommend SWL or ureteroscopic laser 

lithotripsy (URSL) as the first-line treatment 
for middle ureteral stones5. Both these 

procedures are preferred because they are 
less invasive than other approaches, have 
low complication rates, and are well tolerated 

by patients. In general, SWL is preferred by-
both,patients,and physicians6.Although SWL 

and URS remain the most common 
modalities for the treatment of middle 
ureteral stones, there is still an ongoing 

debate among the academicians and 
medical practitioners regarding the best 

treatment modality7. In a study by 
Aboutaleb et al, the stone-free rate (SFR) for 
the URSL treatment was 86.2%2. This was 

similar to the findings of Salem et al, who 
reported that the initial SFRs for URSL, when 

applied to stones ⩾1 cm, was 88.0%6.In the 
past two decades, the technological 

advancements achieved in ureteroscope 
manufacturing and laser 

lithotripsy have considerably improved the 
outcomes of treatment of middle ureteral 
stones exceeding 10 mm in diameter. 

However, the local data about the stone 
clearance by this technique is limited 
leading to inadequate understanding about 

the effectiveness of the technique. Hence 
the study has been planned. Results of my 

study will help in better understanding of 
URSL for the treatment of middle ureteral 
stones exceeding 10mm in our local 

population. 
 

MATERIALS AND METHODS 

Sample Size: Sample size was calculated 

using WHO sample size calculator taking the 
following assumptions, 
Anticipated rate if stone clearance with 

ureterorenoscopic lithotripsy = 86.2%2 Margin 
of error = 5% Confidence Level = 95% Sample 

size, n = 183 
Sampling Technique: Non Probability 
Consecutive Sampling 

Sample Selection: 
Inclusion criteria 

 Patient age 18 to 60 years 

 Both genders 

 Stone size 1cm-2cm 

 Radiopaque stones 

Exclusion criteria 

 patients with history of any intervention 
on the corresponding ureter 

 patients with coagulopathy 

 all pregnant females 

 UTI 

DATA COLLECTION PROCEDURE 
After taking approval from the Ethical 
Review Committee of the hospital 

(Ref:no.1049/LRH/MTI),patients fulfilling 
the inclusion criteria were enrolled from the 

indoor department of urology of the 
institute. Informed consent were taken from 
the enrolled participants. Baseline 

information like age (years), gender, height  
in  centimeters,  weight  in 
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74(40.4%) 

61(33.3%) 
 

 
48(26.2%) 

18-35 

36-50 

51-60 

 

 
 

kilograms and BMI (weight in kg/height in 
meter2) were recorded. Detailed history, 

Physical examination, laboratory findings, X-
ray KUB, ultrasonography KUB and CT-KUB 

without contrast were ordered 
preoperatively. The procedure was 
performed under general/spinal anesthesia, 

using semi rigid ureteroscope 6/8.9 Fr. Our 
standard technique for ureteroscopic 

treatment of mid ureteric calculi includes 
cystourethroscopy with placement of a 
0.035-inch floppy tip guide wire past the 

stone (glide wire when necessary) to 
maintain access and for placement of a 

safety wire with a direct vision. For URSL, 
Swiss Pneumatic Lithoclast was used to 
disintegrate the stone. Low pressure 

continuous flow irrigation and/or 
intermittent manual pumping of irrigant was 

used to maintain a clear ureteroscopic view 
when the Swiss lithoclast was used. Dormia 
baskets were used in all cases to prevent 

stone migration. All significant gravels were 
removed using Dormia basket. All patients 

were treated on a day-case basis, and all 
procedures were scheduled as outpatient 
procedures unless any complications 

occurred during the procedure. At the end 
of the procedure, 6FR DJ ureteric stents 

were optional in some cases. In case of 
excessive manipulation, mucosal edema, 

injury or residual fragments are seen, a 
double J ureteric stent was placed for 2 
weeks. The double J stent was removed 

after complete stone clearance. All patients 
were invited for follow up at 2 weeks after 

intervention. Data were recorded by the 
researcher himself on especially designed 
proforma. 

 

DATA ANALYSIS PROCEDURE 
Data were analyzed using IBM SPSS version 

25. Frequencies and percentages were 
computed for qualitative variables. Means + 

SD were computed for quantitative data. 
Stone clearance was 

stratified by age, gender, BMI, laterality of 
the ureter and pain duration. Post 

stratification chi square test at 5% level of 
significance was applied. P value < 

0.05 was considered statistically significant. 

RESULTS: 

A total of 183 patients were included in the 

study. The mean age of participants was 

39.89 ± 12.38 years. The sample comprised 
80% males (n = 146) and 20% females (n 
= 37). Descriptive statistics of key clinical 

parameters are summarized in Table 1. 

 
Table 1. Descriptive Statistics of Study Variables 

 

Variable Mean Standard 

Deviation 

Age 

(years) 

39.89 ±12.38 

Pain 

duration 

(days) 

5.26 ±1.96 

Stone 

size (cm) 

1.57 ±0.30 

BMI 

(kg/m²) 

25.59 ±2.44 

 

 
Figure 1 Age Distribution 
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147(80.3%) 

36(19.7%) 

YES NO 

 

 

 
Figure 2. Stone Clearance 

 

Statistically significant correlation was observed between stone clearances with different age 
ranges and as per the results increasing age is associated with relative less clearance of stone 

as shown in the Table.2. As per the age is concerned male gender have relative better 
clearance of stone with URS compare to female gender as statically significant results were 

obtained as shown in Table.2. Right Ureter have better clearance of stone as compared to left 
one. Stone clearance is associated with more pain duration than those with incomplete 

clearance. Higher BMI is associated with less clearance of stone as compared to low BMI. 

 
Table 2. Stratification of Stone Clearance with Demographic Variables 

 
Variable Subgroups Stone Clearance (Yes) Stone Clearance (No) P-value 

Age (years) 18–35 57 (38.8%) 17 (47.2%) 0.047 

 36–50 52 (35.4%) 9 (25.0%)  

 51–60 38 (25.9%) 10 (27.8%)  

Gender Male 81 (55.1%) 22 (61.1%) 0.051 

 Female 66 (44.9%) 14 (38.9%)  

Laterality Right 89 (60.5%) 19 (52.8%) 0.039 
 Left 58 (39.5%) 17 (47.2%)  

Pain Duration 2–5 days 79 (53.7%) 15 (41.7%) 0.019 

 >5 days 68 (46.3%) 21 (58.3%)  

BMI (kg/m²) 18–25 85 (57.8%) 15 (41.7%) 0.008 

 >25 62 (42.2%) 21 (58.3%)  

 

In summary ureteric stones in males, middle age patients having low BMI and involving right 

ureter have relatively high clearance of stone compared to female, old age having high BMI 
and involving left ureter. 

 

DISCUSSION: 
Pneumatic lithotripsy is currently used as 

technique of choice for distal ureteric calculi 
in many countries of the world with high 

stone clearance and relative rare 
complications although it is invasive 

Technique in comparison to shock wave 
lithotripsy(SWL) is noninvasive but still is 

preferred by many urologist 8,9,10. 

Pneumatic lithotripsy is widely used for the 
treatment of mid ureteric stone with high 
clearance rate reported between 70 
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to 85% with many factors which will effect 

this outcome such as stone size, location, 

anatomical complexity of ureter and several 

other factors 11. In our study the clearance 

rate of 80.3% was reported. The key factor 
which will determine stone clearance is its 
size. Stone between 1-2cm although can be 

treated with ICPL but its clearance is 
challenging and may leads to incomplete 

fragmentation. Additionally, the stone's 
composition plays a critical role, as stones 

made of more durable materials tend to 
have lower clearance rates experienced 
operators may struggle with stone 

positioning and fragment management, 
lowering clearance rates. The choice of 

equipment also influences the outcome, 
with advanced pneumatic lithotriptors 
offering more precise shock wave delivery. 

These modern tools improve the ability to 
break down larger stones, enhancing 

clearance success14. The size of stones 
being fragmented is also of critical 

consideration. The ICPL should fragment the 
stone to the size so that they can be passed 

naturally via urinary track. As per the 
literature majority of the stone of 1-2cm 
being fragmented to the size so that they can 

be passed without any hindrance sometimes 
the fragments are large enough that they 

should be removed via forceps or basket 

etc15.History of patient is also important if 

the patient is having recurrent stone or 
having recurrent UTIs of distal urinary track 

obstruction due to benign prostatic 
hyperplasia or any other cause then in such 
condition recovery is complicated and 

complete clearance of stone is 

challenging16. The perioperative proper 

management of patient is also of utmost 
importance. Adequate hydration, procedural 

skills postoperative pain management and 
to look for postoperative urinary retention. 
All these factors sum-up to and are 

important for adequate stone clearance17. 

compared to softer ones, like uric acid 

stones12. The anatomical position of the 

ureter also affects its clearance rate. Narrow 
ureter or tortuous ureter may affect the 

visualization of lithotripter resulting in 
inadequate delivery of shock waves and 
thus making its clearance challenging and 

May results in incomplete fragmentation and 

clearance13.The experience of the operating 

urologist plays a vital role in stone clearance 
rates. Skilled practitioners can better 

manipulate the catheter and target stones 
effectively, leading to higher success. Less 

Conclusion 

In our study ureterorenoscopic lithotripsy 

achieved a stone clearance rate of 80.3% 

(147 patients) for middle ureteric stones 
larger than 1 cm. Clearance rates were 
notably higher in patients aged 51–60 years 

and in those with right-sided mid-ureteric 
stones. 

REFERENCES: 

1. NICE Guideline - Renal and ureteric 
stones: assessment and management: NICE 

(2019) Renal and ureteric stones: assessment 
and management. BJU international. 

2019;123(2):220-32. 

2. Abdel Raheem A, Alowidah I, Hagras A, 
Gameel T, Ghaith A, Elghiaty A, et al. 

Laparoscopic ureterolithotomy for large 
proximal ureteric stones: Surgical technique, 

outcomes and literature review. Asian journal 
of endoscopic surgery. 2021;14(2):241-9. 

3. Abdel-Kader MS. Evaluation of the 

efficacy of sexual intercourse in expulsion of 
distal ureteric stones. International urology 

and nephrology. 2017;49(1):27-30. 

4. Akpayak IC, Agbo CA, Nabasu LE. 
Retrograde ureteroscopy in the management 

of distal ureteric stones: A retrospective 
analysis of outcome and complications. Annals 

of African medicine. 2020;19(4):258-62. 

5. Al-Nabulsi Z, Phan YC, Abdalla O, Austin 
T, Tanasescu G, Osborn P, et al. Surgical and 



STONE CLEARANCE RATE OF INTRACORPOREAL ….. PJU-Vol. 3 No. 01 2025 

Pak. J. Uro. Page | 12 JAN-JUNE-2025 

 

 

radiological predictive factors for 
ureteric stricture formation in patients 

treated with ureteroscopy for ureteric 
stones. Scandinavian journal of 

urology. 2021;55(5):394-8. 

6. Brohi IB, Bhatti MS, Siyal RA, Ali 
F, Kaimkhani Z, Laghari HR. Efficacy Of 

Alpha-Adrenergic Receptor Antagonists 
In The Treatment Of Distal Ureteric 

Stones: A Paediatric Study. Journal of 
Ayub Medical College, Abbottabad :, 
JAMC. 2022;34(4):807-11. 

7. Byrne MHV, Georgiades F, Light 
A, Lovegrove CE, Dominic C, Rahman J, 

et al. Impact of COVID-19 on the 
management and outcomes of ureteric 
stones in the UK: a multicentre 

retrospective study. BJU international. 
2023;131(1):82-9. 

8. Constanti M, Calvert RC, Thomas 
K, Dickinson A, Carlisle S. Cost analysis 

of ureteroscopy (URS) vs 
extracorporeal shockwave lithotripsy 
(ESWL) in the management of ureteric 

stones <10 mm in adults: a UK 
perspective. BJU international. 

2020;125(3):457-66. 

9. Li AY, Elliot N. Natural language 
processing to identify ureteric stones in 

radiology reports. Journal of medical 
imaging and radiation oncology. 

2019;63(3):307-10. 

10. Oliver R, Wells H, Traxer O, Knoll 
T, Aboumarzouk O, Biyani CS, et al. 

Ureteric stents on extraction strings: a 
systematic review of literature. 

Urolithiasis. 2018;46(2):129-36. 

11. Portis AJ, Portis JL, Borofsky MS, 
Neises SM. Beyond medical expulsive 

therapy: evolution to supported stone 
passage for ureteric stones. BJU 

international. 2019;123(4):661-8. 

12. Prattley S, Rice P, Pietropaolo A, 
Geraghty R, Babawale O, Somani BK. 

Predictors and Results of Negative 
Ureteroscopy for Treatment of 

Consecutive Ureteric Stones Done as a 

Primary Procedure: Prospective Outcomes 
from a University Hospital. Urologia 

internationalis. 2019;103(2):143-8. 

13. Sarkar D, Wakle DU, Pal DK. Efficacy of 

supine trans-abdominal pronated shock head 
ESWL for treatment of distal ureteric stones: A 
pilot study. Urologia. 2023;90(1):116-22. 

14. Schlomer BJ. Urologic treatment of 
nephrolithiasis. Current opinion in pediatrics. 

2020;32(2):288-94. 

15. Sharma G, Pareek T, Tyagi S, Kaundal P, 
Yadav AK, Thummala Y, et al. Comparison of 

efficacy and safety of various management 
options for large upper ureteric stones a 

systematic review and network meta-analysis. 
Scientific reports. 2021;11(1):11811. 

16. Soliman MG, Gameel T, El-Tatawy H, El-

Abd AS. Extracorporeal shock wave lithotripsy 
for distal ureteric stones: which is the ideal 

approach? International urology and 
nephrology. 2020;52(12):2269-74. 

17. Tiwari AK, Sarkar D, Pal DK. Emergency 
extracorporeal shock wave lithotripsy: A study 
on feasibility and efficacy in stone clearance 

and reducing morbidity in ureteric and renal 
stones with colic. Urologia. 2023;90(3):516-

21. 

 

 

 
 

Licensing and Copyright Statement 

All articles published in the Pakistan Journal of 

Urology are licensed under the terms of the 

Creative Commons Attribution 4.0 

International License (CC BY 4.0) This license 

allows users to share (copy and redistribute) and 

adapt (remix, transform, and build upon) the 

published material for any purpose, including 

commercial, provided appropriate credit is 

given to the original author(s) and the source 

(Pakistan Journal of Urology),link to the 

license is provided, and any changes made are 

indicated. This work is licensed under a Link: 

Creative Commons Attribution 4.0 International 

License.© The Author(s) 2024. 

Publisher: Institute of Kidney Diseases and 

Pakistan Association of Urological Surgeons 

(PAUS) 
 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

