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ABSTRACT 
Objective: The purpose of this study is to compare ureteroscopy using pneumatic lithotripsy with open 

surgery (ureterolithotomy) in treating ureteric stones regarding the success rate, procedures time, need for 

post-operative analgesia, duration of hospital stay, and complications rate. 

Patients and methods: A prospective study of 90 patients suffering from ureteric stones, referred to the 

urology center at Al- Jumhori Teaching Hospital in Mosul city between 1
st
 of May 2010 – 31

st
 of March 2011. 

Fifty patients were treated by ureteroscopy and 40 patients by ureterolithotomy. Their age and sex 

distribution was comparable. Results of both treatment modalities were analyzed and compared.   

Results: The success rate for ureteroscopy was 90% and for ureterolithotomy was 97.5%. The procedure 

time was significantly shorter for ureteroscopy patients (21 minute versus 67 minute). Mean post-operative 

analgesia was much less for ureteroscopy (1.1 versus 9.5 analgesic injections). Ninety two percent of 

ureteroscopy patients were discharged at same day of operation with mean hospital stay of 1.12 days 

compared to 3.5 days for ureterolithotomy group. Complications were reported in 8% in ureteroscopy and 

5% in ureterolithotomy group. 

Conclusion: The success rate of ureteroscopic procedures using pneumatic lithotripsy is comparable to that 

of ureterolithotomy, but with significantly shorter procedure time, less need for post-operative analgesia, 

shorter hospital stay, and with no significant increase in the complications rate. These results mean early 

return to social life and activities, and make ureteroscopy a preferable option for treating ureteric stone when 

facilities and surgical skills are available. 

 

: مقارنة بين علاج حصاة الحالب باستخدامحصاة الحالب  

ناظىر الحالب وعملية فتح الحالب ورفع الحصاة    
 

 الخلاصة

انغزض يٍ هذِ يع دخىل انخقٍُاث انعلاجٍت انذذٌثت أصبخ يٍ انًًكٍ انخعايم يع دصاة انذانب بطزق علاجٍت يخعذدة.  الهدف:

يقارَت َخائج عًهٍاث حكسٍز وسذب انذصى يٍ انذانب باسخخذاو يُظار انذانب يع عًهٍاث فخخ انذانب انخقهٍذٌت نزفع  انذراست هى

انعًهٍت, انذاجت نهًسكُاث بعذ انعًهٍت, يذة انزقىد فً انًسخشفى, وَسبت دذود دصى انذانب يٍ دٍذ َسب انُجاح, وقج 

 انًضاعفاث بعذ انعًهٍاث.   

فً ىنٍت بيزكز جزادت انًسانك ان فًٌعاَىٌ يٍ دصاة انذانب,  ا  يزٌض( 09)يسخقبهٍت شًهج  دراست المرضى والطريقة:

بعًهٍت فخخ انذانب,  ا  يزٌض (09)حى علاجهى بًُظار انذانب, و ا  يزٌض (09)انجًهىري انخعهًًٍ فً يذٌُت انًىصم,  ًسخشفىان

 وحى يقارَت انُخائج.

كاَج َسبت َجاح انطزٌقخٍٍ انعلاجٍخٍٍ يخقاربت, إلا أٌ وقج انعًهٍت, وكًٍت انًسكُاث بعذ انعًهٍت, ويذة انزقىد فً  النتائج:

 َسبت دذود انًضاعفاث فً انعًهٍخٍٍ يخقاربت أٌضا. قم بكثٍز فً عًهٍاث يُظار انذانب, كًا أٌأانًسخشفى كاَج 

اسخخذاو يُظار انذانب ٌعطً َسب َجاح عانٍت ويقاربت نُخائج انعًهٍاث انجزادٍت انخقهٍذٌت, يع حقهٍم وقج انعًهٍت  الاستنتاج:

ذٌت, يًا ٌعًُ انعىدة نهذٍاة وانذاجت نهًسكُاث بعذ انعًهٍت وفخزة انزقىد فً انًسخشفى, يع َسبت يشاكم يقاربت نهعًهٍاث انخقهٍ

 الاعخٍادٌت ويًارست انعًم بىقج يبكز. 
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rinary tract stones are the third most common 

condition affecting the urinary tract
(1)

. 

Ambroise Paré is credited with the first account of 

ureteral calculi in 1564; the first mentioned 

ureterolithotomy was in 1879 by Thomas Emmet. 

The practice of ureteroscopy began in 1912, by 

Hugh Hampton Young
(2)

. Before the 1980s, 

ureteric stones were managed by open 

ureterolithotomy
(3)

. Technological developments 

have drastically changed the management of 

ureteral calculi in the last two decades
(4)

. The 

treatment of these calculi has evolved from 

ureterolithotomy to ureterorenoscopy with 

endoscopic lithotripsy, and
 

extracorporeal 

shockwave lithotripsy
(5-6)

. Despite the definite 

success of endourological stone treatment, 

ongoing questions about the optimum 

management of ureteric stones remain debated 

among urologists
(7)

.
 
The aim of this study is to 

compare ureteroscopic stone management using 

pneumatic lithotripsy with ureterolithotomy 

regarding success (stone free) rate, procedures 

time, need for post-operative analgesia, and 

duration of hospital stay and complications rate. 
 

PATIENTS AND METHODS 
A prospective study that was conducted on 90 

patients  suffering from ureteric stones who were 

referred to  the urology center at Al- Jumhori 

Teaching Hospital in Mosul city between 1
st
 of May 

2010 – 31
st
 of March 2011. Preoperative 

evaluation included detailed history concentrating 

on history of previous urinary stone disease and 

the method(s) of management, physical 

examination. Laboratory investigations included 

urine analysis, kidney function tests and Hb%. 

Imaging studies included urinary tract ultrasound, 

kidney ureter and bladder (KUB), intravenous 

urography (IVU), and non-contrasted tomography 

(CT scan) of urinary tract when indicated. After 

defining the indications for surgical intervention, 

the patients were made aware of the modalities of 

treatment, their indications, possible complications, 

and need for follow up. The patients were divided 

into 2 groups: Those who were treated by 

ureteroscopy (50 patients), and those who were 

treated by ureterolithotomy (40 patients). The 

choice of treatment modality was dependant on the 

stone size, whether unilateral or bilateral, presence 

of multiple stones at different levels in the ureter 

where ureteroscopy is preferred, history of 

previous urinary stone and its management 

modality(s), patients age where pediatric size 

ureteroscope was not available, presence of 

comorbidities like bleeding tendency where 

ureteroscopy is preferred,  those with hip deformity 

where lithotomy position to perform ureteroscopy is 

impossible, and patients preference.   

   All of the ureteroscopic procedures were 

performed using the same settings, with semirigid 

10Fr (Karl storz) ureteroscope, under general 

anesthesia.  Ballistic (pneumatic) lithotripsy was 

used to fragment the stone(s) that were flushed by 

irrigation fluid, and residual small stones were 

retrieved with forceps. While for the 

ureterolithotomy group, the procedures were 

performed in the classical method according to 

stones level in the ureter. During either procedure 

double J stent insertion was optional. Post 

operatively the patients were advised to observe 

their urine output for any possible residual stone 

passage, and were reevaluated radiologically 

using urinary tract ultrasound, KUB, (and 

sometimes urinary tract CT scan in cases with 

radiolucent stone) to check for stone clearance 

and to decide for double J removal for those who 

needed it one month later. Then the results of both 

procedures were analyzed and Chi square test 

was used to compare the results of both treatment 

modalities with p value considered significant if 

less than 0.05.     
 

RESULTS 
For ureteroscopy group the age ranged between 

17–71 year (mean 38.64 year), while 

ureterolithotomy group it ranged between 3– 66 

years (mean 39.5 years). The P value was 0.899. 

Sex distribution was the same for both groups with 

70% male and 30% female patients (Figure 1). Of 

the ureteroscopic group, 20 patients had right , 27 

left, and 3 bilateral stones and underwent bilateral 

procedures at the same session, i.e. 53 

ureteroscopic procedures were performed (Figure 

2). All of the patients who underwent 

ureterolithotomy had unilateral stones with 20 right 

and 20 left sided ureteric stones (Figure 3). The 

stone location in the ureteroscopy group was 15 

upper, 9 mid, and 29 lower ureteric stones (three 

patients had bilateral ureteric stones). While the 

ureterolithotomy group, 20 patients had upper, 8 

mid, and 12 lower ureteric stones (Figure 4). The 

stones longest diameters for ureteroscopy patients 

U 
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ranged between 5-15mm (mean 11mm), whereas 

it ranged between 10 - 40mm with mean of 22mm 

in ureterolithotomy group, P value is 0.009. 

Regarding success rate, for the ureteroscopy 

patients, 45 patients became stone free, whereas 

5 patients failed to get rid of their stones. While the 

ureterolithotomy group there was only one failure 

(Figure 5), P value is 0.171. The operative time for 

ureteroscopy group range between 10-75 minutes 

with mean of 21 minutes. For the ureterolithotomy 

group it ranged between 40-120 minutes with 

mean of 67 minutes, P value was 0.000. The 

ureteroscopy patients who were discharged at the 

same day of operation needed single paranteral 

analgesic post operatively and were given oral 

analgesia on need at home. Those patients who 

needed longer hospital stay needed more 

analgesics, the mean was 1.1 injections.  

   The ureterolithotomy group need for 

postoperative paranteral analgesia ranged 

between 3-16 injections (mean of 9.5 injections). P 

value is 0.000. Hospital stay for ureteroscopy 

patients: 46 patients (92%) were discharged at the 

same day of operation, 4 patients (8%) needed 

longer hospital stay, and the mean was 1.12 days. 

For ureterolithotomy group the duration ranged 

between 3- 6 days (mean 3.5 days). P value is 

0.000. Complications were reported in 4 patients 

(8%) in case of ureteroscopic patients which 

included 2 ureteric mucosal injuries, one ureteral 

perforation and one post-operative hematuria, and 

in 2 patients (5%) in case of ureterolithotomy which 

included wound dehiscence and postoperative 

hematuria, P value is 0.649 (Table 1). 

 

 
Figure 1. Pie chart showing sex distribution in both 

groups. 
 

 
Figure 2. Pie chart showing distribution of the stone side 

in the ureteroscopy group.  

 

 
Figure 3. Pie chart showing distribution of the stone side 

in the ureterolithotomy group. 

 

 
Figure 4. Percentages of    lower,   mid,   and    upper 

ureteric stones. 

 

 
Figure 5. Success vs. failure rate of ureteroscopy and 

ureterolithotomy group. 
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Table 1.  Comparison between the ureteroscopy and the                                                                                                                                                                                                                                                                                                                       

ureterolithotomy groups. 
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Age (mean) years 38.64 39.5 0.899 

Sex     Male % 
           Female % 

70% 
30% 

70% 
30% 

1 
1 

Side    Right 
           Left 
           Bilateral 

40% 
54% 
6% 

50% 
50% 
---- 

0.674 
0.581 

--- 

Site     Upper 
           Mid 
           Lower 

28% 
17% 
55% 

50% 
20% 
30% 

0.158 
0.558 
0.048 

Mean stone diameter 11 mm 22 mm 0.009 

Success rate 90 % 97.5% 0.171 

Operative time 
Minutes (mean) 

21 67 0.000 

Mean postoperative 
paranteral analgesia 

1.1 9.5 0.000 

Hospital stay (days) 1.12 3.5 0.000 

Complications rate 8 % 5 % 0.649 

 

DISCUSSION 

The goal of the surgical treatment of ureteral 

calculi is to achieve complete stone clearance with 

minimal attendant morbidity
(2)

. The improvements 

in surgical technology including the design of the 

ureteroscope and the lithotripsy technique have 

greatly augmented the urologists ability to 

efficiently treat ureteral calculi
(8)

.   The morbidity of 

the incision of ureterolithotomy, the possibility of 

retained stone fragments, and the ease and 

success of less invasive techniques have made 

these procedures relatively uncommon when 

instruments and surgical experience are available, 

although it may be an option as a salvage 

procedure in cases of long-standing ureteral 

calculi, those inaccessible with endoscopy, those 

resistant to other modalities of treatment
(1,9)

, or 

when facilities are not available like some pediatric 

ureteroscopes were more than 50% of stones in 

children are still managed through open surgery
(10)

.   

The  success rate for the ureteroscopy group was 

90%, this is comparable with what was found in 

previous studies where the overall stone-free rate 

of more than 90%  was achieved, with little drop off 

in stone-free rates when treating larger stones
(11-

13)
. Ballistic (pneumatic) lithotripsy provides 

fragmentation rates of 90-96% with the advantages 

of being simple with safe handling and of low 

cost
(14-16)

. For ureterolithotomy success was 

97.5%. The efficacy of both treatment modalities 

was comparable. The mean procedures time was 

significantly shorter for the ureteroscopy group. 

Growing experience and the availability of facilities  

are expected to effectively shorten the procedures 

time. Ureteroscopic lithotripsy is by far the most ex-

peditious and cost-effective means of clearing 

ureteral stone burden
(17)

.  Post-operative need for 

paranteral analgesia was significantly lower for the 

ureteroscopic group, and this is expected due to 

avoidance of surgical incisions that are usually 

responsible for more post-operative pain. This is 

reflected on post-operative hospital stay also, 

where 92% of the patients were discharged at the 

same day of operation, most patients undergoing 

ureteroscopy are currently treated as outpatients
(18-

19)
. Hospital stay was significantly shorter in the 

ureteroscopy group(1.12 day versus 3.5 day), so 

post-operative mobilization, return to work and 

resumption of normal social activities are expected 

to be faster. Complications in the ureteroscopy 

group were encountered in 4 patients (8%). The 

overall complication rates reported with 

ureteroscopy are 5-9%, with 1% significant 

complications
(20-21)

. There is strong relationship 

between the complications rate and the 

equipments used and the expertise of the 

surgeon
(22)

. With the development of smaller 

caliber ureteroscopes and the introduction of 

improved instrumentation, ureteroscopy has 

evolved into a safer and more efficacious modality 

for treatment of stones in all locations in the 

ureter
(23)

. Complications included two ureteric 

mucosal injuries that needed double J stent 

insertion, one ureteric perforation (where Dormia 

basket was used) that mandated conversion to 

open surgery and double J stent was inserted 

(perforations are successfully treated by ureteral 

stenting for 2 weeks 
(20)

), and this was comparable 

with what was found in previous studies
(24)

, and 

one patient experiences significant post-operative 

hematuria that was treated conservatively and did 

not need blood transfusion. The major acute 

complication of ureteroscopy is still ureteral 

avulsion
(14,25)

, which was not experienced in our 
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study. Of the ureterolithotomy group, the 

complications rate was 5%, where one patient 

developed wound dehiscence that imposed long 

hospital stay, other patient had post-operative 

hematuria that was treated conservatively and did 

not need blood transfusion. Overall, the new 

advances and treatment options are expected to 

fulfill a prerequisite of high success rate, together 

with decreasing procedure times, morbidities, need 

for analgesia, hospital stay, and with accepted 

complications rate, which was the case in 

ureteroscopic pneumatic lithotripsy. In spite of that 

and although declining, ureterolithotomy will 

always have its own indications in treating some 

ureteric stones. 
  

CONCLUSION 
Ureteric stones management using ureteroscopy 

with pneumatic lithotripsy have success rate 

comparable to that of ureterolithotomy, but with 

significant decrease in operative time, post-

operative need for analgesia, hospital stay, and no 

significant difference in the complications rate. 

These results make ureteroscopy a preferable 

option when facilities and surgeons experience are 

available, and ureteroscopic stone manipulation is 

accessible.   
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