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Introduction 

Over the last ten years, the treatment of urinary lithiasis has changed considerably. Tradi-

tionally, extra-corporeal wave lithotripsy (SWL) was preferred for the treatment of stones 

located in the kidneys and for less accessible stones located in the proximal ureters[1]. 

With the development of endoscopic treatment, ureteroscopy and retrograde intrarenal 

lithotripsy have come to play an essential role in the treatment of urinary stones located 

in all parts of the kidneys and ureters. 

The introduction of smaller flexible and semi-rigid ureteroscopes has led to safer and 

more efficacious treatment methods [1]. 

Indeed, URS has become one of the most important techniques in the management of 

urinary lithiasis. 

Until now, flexible URS has not been recommended as a first-line treatment for renal 

calculi and no valid data has been produced to support such a recommendation. How-

ever, it is worth considering as a first-line treatment for lower pole stones < 1.5 cm, given 

the poor results obtained with SWL in this zone. [1,3,4,5] 

Moreover, URS is an efficacious technique with a low complication rate; therefore, it is 
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SUMMARY 

Background: Pneumatic lithotripsy (PL) and Holmium:YAG laser lithotripsy (LL) are two 

valid mini-invasive approaches in the treatment of urologic stones disease. The aim of 

this study was to compare stone free rates between these two treatment options.  

Material and methods: From January 2010 to January 2011, 120 consecutive patients 

with single and primary ureteral stones were prospectively enrolled in this prospective 

study. The study was single-blinded and none of the patients knew which approach for 

stone fragmentation would be used.  

Results: The ureteral stone-free rate (SFRs) in the PL group was 80.7% and 86.1 % in the 

LL group (p=0.002). The mean operating time was 60 (± 25) minutes in the LL group and 

61 (± 21) minutes in the PL group, without significant differences (p=0.68). Multivariate 

logistic analysis revealed that stone location was not significantly predictive of SFRs 

(p=0.47). None of the patients had blood transfusions and no other severe complications 

appeared in either group. 

Conclusions: In our study LL was significantly associated with a stone 80.7% in the PL 

group and 86.1% in the LL group (p<0.05). Also, Holmium:YAG laser lithotripsy was dem-

onstrated to be the more efficacious endoscopic procedure for the treatment of ureteral 

stones, allowing stones to be successfully fragmented, with few complications. 
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now considered to be an efficient primary 

choice for the management of ureteral 

stones. 

Different techniques, such as PL and LL, 

are also available for intracorporeal lith-

otripsy. Pneumatic lithotripsy has many 

advantages: relatively low cost, easy man-

agement and high stone-free rate. On the 

other hand, it is associated with a possibil-

ity of stone push-up, and with a higher 

chance of stone migration when dealing 

with proximal ureteral stones than with 

distal ureteral stones. [6] 

Holmium:YAG laser lithotripsy (LL) is safe 

and is able to fragment all stones regard-

less of their composition. This technique 

produces a shockwave that reduces the 

likelihood of retropulsion of stones or 

stone fragments when compared to pneu-

matic lithotripsy (PL) [7,8,9]. 

Using LL, calculi are fragmented with a 

success rate of between 80% and 95% [10]. 

The aim of this study was to prospectively 

analyze the stone free rates between PL 

and LL for the treatment of ureteral stones.  
 

Material and Methods 

From January 2010 to January 2011, 120 

consecutive patients with single and pri-

mary ureteral stones were prospectively 

enrolled in this prospective study.  

The study was single-blinded and none of 

the patients knew which of the two treat-

ment options for stone fragmentation 

would be performed. All subjects gave 

informed written  consent before entering 

the study, which was conducted in accor-

dance with the Declaration of Helsinki and 

the Human Ethics Committee approved the 

study protocol.  

Subjects were randomly assigned to 1:1 

ratio in two treatment groups LL and PL 

group.   

Three patients in the PL were excluded 

because they were found to have anoma-

lies of the urinary tract including 1 horse-

shoe kidney, 1 complete duplicated system 

and 1 incomplete duplicated system, 

Stone size was taken as the longest diame-

ter of the two indicated by the imaging 

study.  

Each procedure was performed using gen-

eral anesthesia with patients placed in a 

lithotomy position.  

In the LL group, a 200 µm holmium laser 

lithotripsy was performed initially passing 

a 6/7.5F or 8/9.8F semirigid ureteroscope 

(Wolf
TM

, Knittlingen, Germany) over a 

guidewire with fluoroscopic guidance.  

We used a holmium laser machine set at an 

energy level of 0.5–2.0 J and a rate of 5 Hz. 

In the PL group, Pneumatic lithotripsy was 

performed using a 9 Fr rigid ureteroscope 

(Swiss Lithoclast). For both techniques, all 

the fragmented stones were extracted 

using a stone basket or by means of irriga-

tion. A fluoroscopic examination was per-

formed during surgery to ensure the cor-

rect positioning of the double J ureteral 

stent, which was routinely inserted at the 

end of each procedure. No additional 

therapies were required by the patients. 

The DJ stent was removed 4 weeks after 

surgery on an outpatient basis. Initial post-

operative stone-free rates were determined 

by patient assessment at the time of hospi-

tal discharge with KUB radiography. The 

postoperative stone-free rate was deter-

mined at 3 months postoperatively, using 

a spiral CT. A stone-free status was held to 

be an absence of residual fragments in 

imagining studies. The procedure was 

considered successful if the patient was 

stone free.  

A complication connected with the proce-

dure was considered as the onset of a 

symptom or disease within the 30 days 

following surgery. 

The PL and LL groups were compared us-

ing a chi-square test (Pearson χ2-test) and 

contingency tables. A comparison was also 

made between each group, considering all 

stone locations and using cumulative con-

tingency tables. A result of P <0.05 was 

considered significant. All statistical analy-

ses were completed using SPSS v. 19 soft-

ware (SPSS Inc, IBM Corp, Somers, NY, 

USA). 

 

Results 

A total of 117 patients were treated from 

January 2010 to January 2011, 57 under-

went PL and 60 LL. In the PL group, median 

age was 48 (range, 25-65) and the male/

female ratio was 31/26. In the LL group, 

median age was 51 (range, 23-67) and the 

male/female ratio was 28/22.  

Table 1 shows the baseline characteristics 

of our cohort. No statistical differences 

were observed at baseline. 

The stone free rates were 80.7% in the PL 

group and 86.1% in the LL group (p<0.05). 

The mean operating time was 60 (± 25) 

minutes in the LL group and 61 (± 21) 
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minutes in the PL group, without signifi-

cant differences (p=0.68). A multivariate 

logistic analysis revealed that stone loca-

tion was not significantly predictive of 

SFRs (p=0.47).  

Fever occurred in 4 cases in the PL group 

and in 7 cases in the LL group; the pa-

tients were successfully treated with anti-

biotics. 

None of the patients had blood transfu-

sions, and no other severe complications 

appeared in either group. 

 

Discussion 

Medical management is the first recom-

mended approach for a stone of less than 

7 mm. When this fails and when the stone 

diameter exceeds 6-7 mm, active treat-

ment is indicated.[1]. As an active treat-

ment, URS occupies an essential place as 

mini-invasive techniques and their use are 

associated with a success rate of between 

80% and 95% [10].  

The standard of surgical treatment for 

patients suffering from ureteral calculi is 

to obtain a successful stone-free rate with 

minimal attendant morbidity. In fact, suc-

cessful fragmentation of ureteral stones 

whatever their composition, has been 

reported in 73% to 100% of cases, with a 

mean stone-free rate of 95% [11]. 

However, a lower pole location has a re-

duced possibility of fragmentation com-

pared to other locations. 

One advantage of LL is the ability to frag-

ment all stones regardless of composition. 

In addition, it produces a weak shockwave 

that reduces the likelihood of retropulsion 

of the stone or stone fragments compared 

to pneumatic lithotrites [7,8,9]. On the 

other hand, one of the advantages of bal-

listic lithotripsy is its relatively low cost 

and low maintenance. Furthermore, be-

cause no heat is produced during lith-

otripsy, the risk of thermal injury to the 

urothelium is eliminated. 

The same four techniques, electrohydraulic 

lithotripsy, laser lithotripsy, ultrasonic 

lithotripsy, and pneumatic lithotripsy, are 

available for intracorporeal lithotripsy for 

ureteral stones and likewise for renal 

stones. 

Successful fragmentation of ureteral 

stones whatever their composition, has 

been reported in 73% to 100% of cases, 

with a mean stone-free rate of 95%.

[6,8,18,19,20,21,22] 

Overall, ureterorenoscopy with LL produces 

excellent stone-free rates (>92%) in the 

treatment of proximal ureteral stones 

smaller than 1 cm. [23] 

Tipu et al. compared the efficacy of the LL 

and PL in treating ureteric calculi. They 

included a total of 100 patients divided 

into two equal treatment groups, and they 

reported a stone-free rate at 4 weeks of 92 

% in the laser group compared to 82 % in 

the pneumatic lithoclast group [24]. 

A 5-year retrospective study was con-

ducted by Yu et al. to compare the out-
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  PL group LL group 

No. Of patients 57 60 

Median of age, in years (range) 51 (23-67) 48 (25-65) 

Stone position (No.,%)     

proximal ureter 18 (31.58) 13 (21.66) 

middle ureter 16 (28.07) 20 (33.33) 

distal ureter 23 (40.35) 27 (45) 

Mean ureteral stone size (mm) 10.2 (± 0.4) 11 (± 0.52) 

Stone size     

> 10 mm 31 (54.38) 27 (45) 

≤ 10 mm 26 (45.62) 33 (55) 

Mean operation time (minutes) 61 (± 21) 60 (± 25) 

Table 1: Baseline Characteristics of PL and LL group. (PL: Pneumatic lithotripsy; LL: 

laser lithotripsy; PNL: Percutaneous lithotripsy; URS: Ureteroscopy;) 



come, safety and efficiency of pneumatic 

and holmium laser lithotripsy in managing 

upper ureteral stones. They analyzed 372 

patients who underwent retrograde uret-

eroscopic treatment. Their stone-free rate 

was 90.4% and the mean operation time 

was 41.2 ± 10.7 minutes. Their higher 

post-operative stone-free rate was associ-

ated with the use of holmium laser lith-

otripter [25]. Nevertheless, in a more re-

cent study by Garg et al, the immediate 

stone clearance rate was higher in the LL 

group (p = 0.001), but it was comparable 

at 4 weeks (p = 0.097) with PL [26].   

In a recent meta-analysis that compared 

the effectiveness of LL and PL in the treat-

ment of distal ureteric calculi, significant 

advantages of LL in improving early stone-

free rate as well as delayed stone-free rate 

have been demonstrated. In addition, LL 

presented fewer incidences of calculus 

migration, lower mean operation time and 

retaining JJ catheter rate, whereas we 

failed to detect any significant difference 

between PL and LL in the ureteral perfora-

tion rate and the postoperative hematuria 

rate [27]. 

In fact, stone location may affect the stone 

free status of lithotripsy. An evaluation of 

the efficacy of semi-rigid ureteroscopy in 

the management of ureteral stones located 

in different parts of the ureter was per-

formed by Yencilek et al. in 1,503 patients 

treated with PL with a success rate of 

94.2%. The success rate was lower for the 

proximal ureter (71.7%) when compared 

with the mid (94.8%) and distal ureter 

(98.9%) (p=0.021) [28].  

Our results demonstrated significantly 

higher stone-free rates in the group 

treated with the LL than in those treated 

with PL. However, in contrast with previous 

observations, success rates with regard to 

stone position were not significantly differ-

ent between groups. 

Finally, both treatment options invoked 

few complications without significant dif-

ferences between them. Several limitations 

should be considered before concluding, 

such as the lack of a blinded radiologist 

and the single center characteristic of our 

study.  

 

Conclusion 

A comparison between Pneumatic lith-

otripsy and Holmium:YAG laser lithotripsy 

has demonstrated that the latter is associ-

ated with a higher stone-free rate. 

It seems that Holmium:YAG laser lith-

otripsy is a more efficacious endoscopic 

procedure for the treatment of ureteral 

stones allowing stones to be successfully 

fragmented with few complications.  
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