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Abstract

Objective: To investigate and compare the treat-
ment success of ESWL and URS for the treatment 
of ureteral stones.
      
Materials and method: We retrospectively identi-
fied patients with solitary kidney who complained of  
ureteric stones, treated with ESWL or URS in Aden, 
between 2011 and 2014. 

The collected parameters were: age, sex, stone 
size, and stone location. 

Results: The total study patients were 90. They 
were 64 (71.1%) males and 26 (28.9%) females 
with male to female ratio 2.5:1.  

Their age ranged from 17 to 58 years and the mean 
age was 36.9±11.7 years.

The age group 41 – 50 years represents the highest 
percentage of patients 31 (34.5%). 

Most patients 68 (75.6%) were aged between  
21 – 50 years. 

The symptoms were anuria + nausea + vomiting 
in 80 (88.9%) patients and 10 (11.1%) complaining 
of dysuria frequency and haematuria. The mean  
duration from starting symptoms was 2 ± 0.8 days. 
The most common side location was lower ureter 
44(48.9%).  

The treatment procedure URS + DJ (double j –  
ureteric stent) fixation was predominant with 70 
(77.8%) while the treatment procedure DJ + ESWL 
was done for 20 (22.2%) patients. There was a  
significant association between patients’ age groups 
and sex (p-value = 0.001). 

The frequency of ureteric stones was significantly 
higher among males in the age group 41-50 
years 26 (28.9%) while in females the frequency 
was significantly higher in age group 31-40 years 
11 (12.2%). Also, there was a high statistically  
significant difference between the two groups of 
treatment procedures related to sex (p = 0.000). 
In the ESWL group, females were more than 
males 13(14.4%). In the URS group, males were  
predominant with 57(63.3%) (p = 0.001). 

Success and stone free rate after ESWL was 85%, 
while in the URS group it was successful in all  
patients - stone-free 100% (p < 0.05).   

Conclusion: URS seems to be more successful in 
the treatment of ureteral stones; further prospective 
studies with more patients are needed to clarify our 
results. 
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Introduction

The surgical management of ureteric stones has changed 
over the past few decades because of advances in 
instruments and techniques (1). 

Extracorporeal shock wave lithotripsy (ESWL) and 
ureteroscopy, with or without intracorporeal lithotripsy, 
are the most common interventions used to treat ureteral 
stones. ESWL treatment is less invasive than ureteroscopy, 
but has some limitations such as a high retreatment rate, 
and is not available in all centres (2). 

Ureteroscopy and extracorporeal lithotripsy have become 
a highly effective, minimally invasive treatment for ureteric 
calculi (2). The routine placement of ureteric stents after 
fragmentation and retrieval of ureteroscopic stones is 
questionable. The main advantages of stenting are the 
prevention of ureteric obstruction and renal pain that 
may develop as a result of ureteric oedema from balloon 
dilation or stone manipulation during ureteroscopy. Ureteric 
stents may aid in the passage of residual stone fragments 
secondary to the passive ureteric dilation that occurs with 
an indwelling ureteric stent and may prevent or delayed 
the formation of the ureteric stricture (3,4). However, stent 
placement is associated with considerable morbidity as 
stent-related complications are reported in 10-85% of 
cases. Related complications such as migration, infection, 
pyelonephritis, breakage, encrustation, and stone 
formation are not uncommon (5). Placement of ureteric 
stents also results in additional costs. Furthermore, unless 
a pull string is routinely used at the distal end of the stent; 
secondary cystoscopy is required to remove the stent, 
which has cost implications and the potential to add to the 
disruption of patients’ lives. 

Patients with a functionally or anatomically solitary kidney 
require carefully planned surgery in order to optimize the 
chance for recovery after one effective surgical procedure, 
and minimize the risk of complications (6).

Objective

To investigate and compare the treatment success of 
ESWL and URS in patients for the treatment of ureteral 
stones     

Materials and Method

We retrospectively identified patients with ureteric stones 
treated with ESWL or URS at Urology unit, Surgical 
Department, Saber Hospital and Al-Saeedi Hospital in 
Aden, between 2011 and 2014. Patients with solitary 
kidney and who complained of ureteric stones and a stone 
diameter of 5–20mm were included.

Pretreatment stone size and location were generally 
assessed by ultrasonography (US) and radiological 
examination [X-ray and or non-contrast computed 
tomography (CT) of the abdomen]. The following 
preoperative parameters for each patient were noted: age, 
sex, stone size, and stone location (upper ureter, middle 
ureter, lower ureter). 

Success rate after intervention was assessed by patient 
being stone-free. As a primary endpoint, we assessed 
stone-free rates for each treatment method during follow-
up using X-ray, US or CT. 

The data was entered into a computer and analyzed 
using SPSS version 17, statistical package. For variables 
difference, chi-square tests, and P values were calculated, 
with differences at the 5% level being regarded as 
significant. 

Results

During the four year study period, 90 patients with solitary 
kidney and who had ureteric stones were seen in our 
private health center.  

There were 64 (71.1%) males and 26 (28.9%) females 
with ratio male to female 2.5:1 (Figure 1, and Table 1). 

Table 1 also reveals the age of patients ranged from 17 
to 58 years. The mean age of the patients is 36.9±11.7 
years. The age group 41 – 50 years represents the 
highest percentage of patients 31(34.5%) and the lowest 
percentage is the age group ≤ 20 years with 10 (11.1%). 
Most of our study patients 68 (75.6%) were aged between 
21 – 50 years while patients aged ≤ 20 years and > 50 
years were only 22 (24.4%). It also shows the symptoms, 
which were Anuria + Nausea + Vomiting in 80 (88.9%) 
patients and 10 (11.1%) complaining of dysuria frequency 
and heamaturia;  also, the mean duration from starting 
symptoms was 2 ± 0.8 days. 

The most common side location of ureteric stones 
was lower ureter 44 (48.9%) followed by middle ureter 
28(31.1%) and upper ureter 18 (20.0%). 

Table 1 also shows the distribution of treatment procedures 
for patients in which ureteroscopic laser lithotripsy (URS) 
+ DJ (double j – ureteric stent) fixation procedure was 
predominant with 70 (77.8%) while the treatment procedure 
DJ + Extracorporeal Shock Wave Lithotripsy (ESWL) after 
2 weeks was done for 20 (22.2%) patients. 

Using Chi square test it was found that there was significant 
association between patients’ age groups and sex in the 
occurrence of ureteric stones (p-value = 0.001). 

The frequency of ureteric stones was significantly higher 
among males in age group 41-50 years 26 (28.9%). The 
frequency of ureteric stones was significantly higher 
among females in age group 31-40 years 11 (12.2%) as 
shown in Table 2. 

By comparing the two treatment procedures in managing 
the ureteric stones in patients with solitary kidney 
as shown in Table 3, there was a highly statistical 
significant difference between the two groups of 
treatment procedures related to sex (p = 0.000).    

In the treatment group ESWL females were more than 
males 13(14.4%) while males were 7 (7.8%). In the 
treatment group URS males were predominant with 57 
(63.3%).    

CLINICAL RESEARCH AND METHODS
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Figure 1: Distribution of patients related to sex

Table 1: Demographic, clinical characteristics and treatment procedures of the parents (no=90)

CLINICAL RESEARCH AND METHODS

Most patients treated with ESWL 13(14.4%) were aged 
between 21 – 50 years. 

There was also a statistically significant difference 
between groups of treatment procedures (ESWL & URS) 
regarding age groups (p = 0.001).  

Success and stone free rate after ESWL was 85%, 
while in the URS treatment group it was successful in all 
patients who all become stone-free (100%).  

There was a statistical significance between the two 
treatment groups (Table 3). 
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Table 2: Association between frequency of ureteric stones and age groups and sex among study patients

Chi-square: 19.534 ; p-value: 0.001

Table 3: Relation between sex, age groups, and success with treatment procedures groups (ESWL and URS 
groups).

Discussion

Urinary stones are the third most common affliction of the 
urinary tract, exceeded only by urinary tract infections and 
pathologic conditions of the prostate. Stone disease has 
been a major problem afflicting the human population ever 
since antiquity. The disease is both very common among 
men and women with estimated prevalence among the 
population of 2–3% and an estimated lifetime risk of 12% 
for white males (7) and 5–6% for white females (8). The 
increased incidence of urinary stones in the industrialized 
world is associated with improved standards of living 
(mainly including the high dietary intake of proteins and 
minerals) as well as with race, ethnicity and region of 
residence (9). 

In our study the number of treated males 64 (71.1%) was 
usually higher than females 26 (28.9), with a ratio male to 
female 2.5:1.  

The reported prevalence rate of stone disease is 5%-12% 
in men, 4%-7% in women (10). Stone formation is affected 
by gender, age and geography. Men’s possibility of 
forming stones is more than women’s. However, the ratio 
has decreased from a 3:1-male to female predominance 
to less than 1.3:1 (11). 

Published literature reports that men have been shown to 
have higher prevalence rates of stone disease 10.6–12% 
than women 4.8–7.1% (12,13). 

In developing countries the male-to-female ratio ranges 
from 1.15:1 in Iran (14) and 1.6:1 in Thailand (15) to 2.5:1 
in Iraq (16) and 5:1 in Saudi Arabia (17). 

Literature on ureteral stone disease has documented that 
males are at greatest risk of developing urolithiasis (18). 
The incidence rate among men is two times higher and 
the prevalence rate about four times higher among men 
compared to women (18). 

The present study revealed that the age of patients 
ranged from 17 to 58 years. The mean age of the patients 
is 36.9±11.7 years. Most of our study patients 68 (75.6%) 
were aged between 21 – 50 years while patients aged ≤ 
20 years and > 50 years were only 22(24.4%).  

Hesse et al (19) reported that people aged ≥65 years are 
2.5 times more likely to have stone disease than 35–49 
years olds.  

Hughes (20) reported that ages between 20 and 30 years 
have increased incidence of ureteric stones and the 
incidence is relatively constant above 30 years until the 
age of 70 years.  
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In our study we found that 80 (88.9%) of patients 
complained of anuria + nausea + vomiting and 10 (11.1%) 
complained of dysuria frequency and haematuria;  also, 
the mean duration from starting symptoms was 2 ± 0.8 
days. 

Sreedharan et al (21) reported that in the clinical 
presentation of these patients, most of the patients (95.1%) 
reported with ureteric colic pain. The mean duration of pain 
was 4.1 days with a standard deviation of 3.4 days (range 
minimum one day to 30 days).

 In the current study we found that the treatment 
procedure  ureteroscopy lithotripsy (URS) + DJ fixation 
was predominant with 70 (77.8%) while the treatment 
procedure DJ + Extracorporeal Shock Wave Lithotripsy 
(ESWL) was 20 (22.2%).  

Depending on stone size and position, most ureteric stones 
are managed expectantly, with ESWL, or by ureteroscopic 
extraction and disintgration (URS). 

Most ureteric stones of size 5 mm or less will pass, and 
the relatively uncommon ureteric calculus of 20 mm or 
greater is best managed by ureteroscopy, percutaneous 
or laparoscopic means. For those ureteric calculi of 
dimensions that lie between 5 mm and 20 mm the 
treatment alternatives are ESWL or URS (22). 

In the present study there was a high statistically significant 
difference between the two groups of treatment procedures 
ESWL and URS related to sex (p = 0.000).   

In the treatment group of ESWL, females were more 
than males 13 (14.4%) while males were 7 (7.8%). In the 
treatment group of URS, males were predominant with 57 
(63.3%). 

Also, there was a statistically significant difference 
between groups of treatment procedures ESWL and URS 
regarding age groups (p = 0.001). 

Success and stone free rate after ESWL was 85%, while 
in the URS group was 100%.    

There was a statistical significance between the two 
treatment groups.  

Miller et al (23) mentioned that some early studies reported 
success and stone free rate after ESWL in up to 90%.  

Mobley et al (24) mentioned that in a remarkable study 
from the United States, 18,825 patients were treated 
with one to three sessions of ESWL for ureteral stones of 
variable location and size. All patients were treated within 
a 6 year follow up period (1988–1993) and the mean stone 
free rate was 83.8%.  

Iqbal et al (25) mentioned that the success rate (stone 
free rate) of URS has been around 80% in the proximal 
ureter. 

It is seen in literature that URS has a higher stone-free 
rate for stones smaller than or equal to 10 mm in the distal 
ureter and stones larger than 10 mm in the proximal ureter 
(26). It is pertinent here that besides the influence of stone 
size and position, the efficiency of the URS procedure 
depends on the experience and skill of the operating 
urologist as well (27). In another study stone- free rate 
after URS was 86.7% (28).  

Conclusion

We concluded that in comparison with ESWL, URS methods 
can be preferred due to their successful rates (stone free 
rates) and lower complication rates in ureteral stones. 
However more prospective studies with a higher number 
of patients will help to reach more clear conclusions.

References

1. Gettman MT, Segura JW. Management of ureteric 
stones: issues and controversies. BJU Int 2005;95(Suppl 
2):85-93. 
2. Aboumarzouk OM, Kata SG, Keeley FX, McClinton S, 
Nabi G. Extracorporeal shock wave lithotripsy (ESWL) 
versus ureteroscopic management for ureteric calculi. 
Cochrane Database of Systematic Reviews2012, Issue 5: 
1-46. 
Available on: https://www.cochranelibrary.com/cdsr/
doi/10.1002/14651858.CD006029.pub4/epdf/full
3. Hosking DH, McColm SE, Smith WE. Is stenting 
following ureteroscopy for removal of distal ureteral calculi 
necessary? J Urol 1999; 161:48-50. 
4. Knudsen ES, Beiko DT, Denstedt JD. Stenting after 
ureteroscopy: pros and cons. Urol Clin N Am 2004;31:173- 
18. 
5. Singh I, Gupta NP, Hemal AK, Aron M, Seth A, Dogra 
PN. Severely encrusted polyurethane ureteral stents: 
management and analysis of potential risk factors. Urology 
2001;58:526-31. 
6. Maciej Kupajski1, Michał Tkocz1, Damian Ziaja. Modern 
management of stone disease in patients with a solitary 
Kidney. Videosurgery and Other Miniinvasive Techniques. 
2012; 7 (1): 1-7
7. Menon M, Parulkar BC, Drash GW, et al. Urinary lithiasis: 
etiology, diagnosis, diagnosis and management. In: Walsh 
PC, editor. Campbell’s Urology. 7th edition, Philadelphia: 
Saunders; 1998. p. 2661–733. 
8. Wilkinson H. Clinical investigation and management of 
patients with renal stones. Ann Clin Biochem 2001;38:
180–7.
9. Stamatelou KK, Francis ME, Jones CA, Nyberg Jr LM, 
Curhan GC. Time trends in reported prevalence of kidney 
stones in the United States: 1976–1994. Kidney Int 2003; 
63:1817–23.
10. Huang WY, Chen YF, Carter S, Chang HC, Lan 
CF, Huang KH. Epidemiology of upper urinary tract 
stone disease in a Taiwanese population: a nationwide, 
population based study. J Urol 2013; 189: 2158-2163.  
11. Schade GR, Faerber GJ. Urinary tract stones. Prim 
Care 2010; 37: 565-81.  

CLINICAL RESEARCH AND METHODS



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 29WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE10, DECEMBER 2017WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 9 SEPTEMBER 2019

CLINICAL RESEARCH AND METHODS

12. Scales CD, Smith AC, Hanley JM, Saigal CS. 
Prevalence of kidney stones in the United States. Eur Urol 
2012; 62: 160–5
13. Akoudad S, Szklo M, McAdams MA et al. Correlates 
of kidney stone disease differ by race in a multi-ethnic 
middle-aged population: the ARIC study. Prev Med 2010; 
51: 416–20
14. Safarinejad MR. Adult urolithiasis in a population-based 
study in Iran: prevalence, incidence, and associated risk 
factors. Urol Res. 2007;35:73–82. 
15. Tanthanuch M, Apiwatgaroon A, Pripatnanont C. 
Urinary tract calculi in southern Thailand. J Med Assoc 
Thai. 2005;88:80–5. 
16. Qaader DS, Yousif SY, Mahdi LK. Prevalence and 
etiology of urinary stones in hospitalized patients in 
Baghdad. East Mediterr Health J. 2006;12:853–61.
17. Khan AS, Rai ME, Gandapur Gandapur, Pervaiz A, 
Shah AH, Hussain AA, Siddiq M. Epidemiological risk 
factors and composition of urinary stones in Riyadh Saudi 
Arabia. J Ayub Med Coll Abbottabad. 2004;16:56–8.  
18. Trinchieri A. Epidemiology of Urolithiasis: an update. 
Clin Cases Miner Bone Metab. 2008; 5(2):101–106 
19. Hughes P; Caring for Australians with Renal Impairment 
(CARI). The CARI guidelines. Kidney stones epidemiology. 
Nephrology (Carlton). 2007; 12 (Suppl 1): S26-30 
20. Hesse A, Brandle E, Wilbert D, Kohrmann KU, Alken 
P. Study on the prevalence and incidence of urolithiasis 
in Germany comparing the years 1979 vs. 2000. Eur Urol 
2003; 44: 709–13 
21. Sreedharan J, John LJ, Aly Freeg HAM, et al. Urolithiasis 
in male patients: A pilot study on the ethnic differences 
and clinical profile. Nepal Journal of Epidemiology 2014; 
4(4): 393-98 
22. Phipps S, Tolley DA. The case for extracorporeal 
shockwave lithotripsy. Ann R Coll Surg Engl.  2010; 92: 
368–372
23. Miller K, Bubeck JR, Hautmann R. Extracorporeal 
shockwave litthotripsy of distal ureteral calculi. Eur Urol. 
1986;12:305. 
24. Mobley TB, Myers DA, Jenkins JM, Grine WB, Jordan 
WR. Effects of stents on lithotripsy of ureteral calculi: 
treatment results with 18,125 calculi using the Lithostar 
lithotripter. J Urol 1994;152:66–7. 
25. Nadeem Iqbal, Yashfeen Malik, Utbah Nadeem, Maham 
Khalid, Amna Pirzada, Mehr Majeed, et al. Comparison 
of ureteroscopic pneumatic lithotripsy and extracorporeal 
shock wave lithotripsy for the management of proximal 
ureteral stones: A single center experience. Turk J Urol 
2018; 44(3): 221-7
26. Islam M, Malik A. Ureteroscopic pneumatic versus 
extracorporeal shock wave lithotripsy for lower ureteral 
stones. J Coll Physicians Surg Pak 2012;22: 444-7. 
27. Librenjak D, Šitum M, Gugić D, Milostić K, Duvnjak M. 
Ure¬terorenoscopic treatment of ureteral stones-influence 
of opera¬tor’s experience and skill on the procedure 
outcome. Croat Med J 2011;52:55-60. 
28. Rajpar ZH, Paryani JP, Memon SU, Abdullah A. 
Intracorporeal lithotripsy: a viable option for proximal 
ureteral stones. J Pak Med Assoc 2012;62: 781-4. 


