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Introduction:- 
The management of large, impacted upper ureteric calculi remains challenging for urologists. Various treatment 

options include extracorporeal shock wave lithotripsy (ESWL), ureterorenoscopic lithotripsy (URSL), percutaneous 

nephrolithotripsy (PCNL), laparoscopic and open ureterolithotomy. ESWL has poor overall success rate in the 

treatment of large stones with a significant possibility of residual fragments. Semi-rigid or flexible ureterorenoscopy 

with Holmium: YAG laser lithotripsy (URSL) has a stone-free rate of 89-100% in managing proximal ureteral 

calculi
[1-7]

. However, large and impacted proximal ureteral stones are difficult to approach. PCNL was introduced as 

an alternative treatment for large renal and proximal ureteric stones and achieved success in the 1980s
[8]

. Minimally 

invasive PCNL (mini-PCNL), which is a modified PCNL using a miniature endoscope by way of a small access 

tract, can be routinely performed to manage stones in the kidney and proximal ureter
[9]

. PCNL is shown to have a 

higher success rate compared to other minimally invasive procedures. However, bleeding and fever are the common 

complications. Conservative management suffices in majority of patients with such complications. Rarely, blood 

transfusion may be needed. Laparoscopic ureterolithotomy
[10,11] 

is associated with a shorter period of convalescence 

when compared to an open procedure, but is associated with a higher learning curve. Open ureterolithotomy is 

indicated for failure of all minimally invasive modalities, in presence of a concomitant open procedure, and the 

presence of large impacted stone where patients don't consent for multiple procedures
[12]

.  

 

The present study was taken up to analyse two minimally invasive surgical procedures, mini-percutaneous 

nephrolithotripsy (mini-PCNL) and ureteroscopic pneumatic lithotripsy (URSPL), in the treatment of large 

(>15mm), impacted, upper ureteric stones (from PUJ to lower border of L4 vertebra) and to compare the therapeutic 

outcome, merits and demerits of each procedure.  

 

Material and Methods:- 
After obtaining ethical clearance from the Institutional Ethical Committee, the present prospective, comparative, 

non-randomised study was conducted in postgraduate Department of General Surgery, Government Medical 
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College, Srinagar over a period of two years (December 2014 to December 2016). The study comprised of 60 

patients with large (>15mm), impacted (diagnosed when there was failure to visualize the ureter distal to a stone 

with proximal hold up of contrast material as long as 3 hours of excretory urography or stone remaining at the same 

site in the ureter for more than 2 months or inability to pass guide-wire beyond the stone at initial attempts), upper 

ureteral (from PUJ to lower border of L4) stones. Group A comprised of 30 patients who underwent mini-PCNL and 

Group B constituted 30 patients who were subjected to Retrograde Ureteroscopic Pneumatic Lithotripsy. Each 

patient was allocated to either group A or group B based on his/her own preference with regard to procedure of 

choice. 

 

Operative technique of mini-percutaneous nephrolithotripsy (mini-PCNL):-  

Under general anaesthesia, patient was placed in lithotomy position. Cystoscopically, ureteric catheterization 

(5F/6F) was done over a guide-wire. In prone position, a percutaneous puncture was made using a 16 cm long 

Cook’s 18G puncture needle by Bull’s eye technique. In patients where ureteric catheter could not be negotiated, 

ultrasonography (USG) - guided puncture was made. The position of the needle was confirmed in the pelvicalyceal 

system by observing free flow of normal saline through the puncture needle injected from below. The tract was 

dilated over a 0.035 inch hydrophilic guide-wire using a 16F fascial screw dilator. A16F amplatz sheath mounted 

over a 12F nephroscope was introduced through the dilated tract. Stone once identified was fragmented, stone 

fragments flushed out through the amplatz sheath by infusion of normal saline irrigation. A 5F/6F DJ stent was then 

placed in. Nephrostomy tube was placed in, when required.  

 

Operative technique of ureteroscopic pneumatic lithotripsy (URSPL):- 

Under spinal anesthesia, with the patient in lithotomy position, ureteroscopy was done using an 8/9.8F semi-rigid 

ureteroscope. Access to the ureter was made by retrograde insertion of a 0.035 inch floppy tip, hydrophilic guide-

wire along which the ureteroscope was introduced. The stone was identified and fragmented using a pneumatic 

Lithoclast. The stone fragments were retrieved. A double-J stent was placed in and removed on an outpatient basis 

requiring no hospital admission. 

 

Follow-up:- 

Patients with residual fragments in both the groups were followed up for a period of four weeks with X-ray-KUB for 

assessment of residual stones. The patient was deemed stone free when there was complete clearance of all stone 

fragments or the presence of fragments < 3 mm, seen on non-contrast CT scan). The procedure was defined as 

unsuccessful when the procedure was converted into some alternative treatment modality, or the stone could not be 

reached or fragmented in a single sitting, or fragments >3mm were seen on non-contrast CT scan at 1 month follow-

up.  

 

Statistical Analysis:- 

The recorded data was compiled and entered in a spreadsheet (Microsoft Excel) and then exported to data editor of 

SPSS Version 20.0 (SPSS Inc., Chicago, Illinois, USA). Continuous variables were summarized in the form of 

means and standard deviations and categorical variables were summarized as percentages. Student’s independent t-

test was employed for continuous variables. Chi-square test or Fisher’s exact test, whichever appropriate, was used 

for comparison of categorical variables. Graphically the data was presented by bar diagrams. A P-value of less than 

0.05 was considered statistically significant. All P-values were two tailed. 

 

Results:- 
The two studied groups were comparable in terms of demographic parameters viz. age, male to female ratio and 

stone characteristics [Table 1]. None of the patients had previous history of ESWL. The mean operative time in 

groups A (mini-PCNL) and B (URSPL) was 89.7+9.63 (range: 66-106) and 59.8+8.89 (range: 42-77) minutes, 

respectively. The difference was statistically significant (p value <0.001) [Table 2]. The mean hospital stay in 

groups A (mini-PCNL) and B (URSPL) was 3.4+1.09 and 1.8+0.71 days, respectively. The difference was 

statistically significant (p value <0.001) [Table 2]. At discharge from the hospital, stone free rates were 86.7% and 

66.7% in groups A and B respectively, (p value=0.127) [Table 2]. At 1 month follow-up, the stone free rates were 

96.7% in mini-PCNL group and 76.7% in URSPL group. The difference was statistically significant (p value=0.023) 

[Table 2]. The success rate was 96.7% (29/30) in group A (mini-PCNL group) and 76.7% (23/30) in group B 

(URSPL group). The difference was statistically significant (P value =0.042) [Table 2]. In our study, a higher 

number of patients in group A (mini-PCNL) developed post-operative fever and hematuria (20% vs. 6.7%, p value= 

0.254, and 13.3% vs. 6.7%, p value=0.671, respectively) than in group B [Table 2]. The difference was, however, 
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statistically insignificant. One patient in group A required blood transfusion. 5 patients required tube nephrostomy. 

Two patients in group A in our study developed thoracic complications [Table 2]. One patient developed 

pneumothorax and another had hydrothorax. Both required intercostal tube thoracostomy. A higher number of 

patients in group B had stone/fragment(s) migration (13.3% vs. 3.3%) [Table 2] and required auxiliary procedures 

(10.0% vs. 3.3%) [Table 2]. The difference was statistically insignificant. The mean analgesia requirement (in the 

form of injectable tramadol) in Group A (mini-PCNL group) was found to be significantly more (168.3+40.45 mg 

vs. 63.3+29.17, p value <0.001) [Table 2] as compared to Group B (URSPL group), which signifies that the post-

operative pain in Group A was significantly more. At 1 month follow-up, patients with residual fragments were re-

assessed. 1 patient in group A (mini-PCNL group) and 7 patients in group B (URSPL group) had residual 

stone/fragment(s) more than 3 mm. One patient among them in group B (URSPL group) with difficult fragmentation 

was posted for another sitting of URSPL and was stone–free post-procedure. Others were followed up to 3 months 

post-surgery, after which patients were reassessed. Three patients in group B (URSPL group) had clearance without 

intervention. One patient in group A (mini-PCNL group) with persistant distal ureteral fragment (7 mm in size) was 

cleared with URSL and 3 patients in group B (URSPL group) were cleared with ESWL. Therefore, in our study, a 

higher rate of auxilliary procedures (10.0% vs 3.3%) and retreatment rate (3.3% vs. 0.0%) was noted in group B 

(URSPL group) as compared to group A (mini-PCNL group) [Table 2]. No loss of follow-up was noted. 

 

Table 1:-Demographic characteristics 

 Mini-PCNL URSPL P value 

Mean age 37.5+9.27 

(22-55) 

37.3+10.54 

(21-53) 

0.987 

Male to female ratio 1:0.67 1:0.87 0.602 

Stone location (R/L ratio) 1:1.30 1:0.87 0.438 

Mean stone size 17.3+2.09 16.8+1.30 0.312 

Mini-PCNL  mini-percutaneous nephrolithotripsy; URSPL  Ureteroscopic pneumatic lithotripsy;  

R/L ratio  right to left ratio 

 

Table 2:-Comparative Results 

 Mini-PCNL URSPL P value 

Mean operative time 89.7+9.63 59.8+8.89 <0.001 

Mean hospital stay 3.4+1.09 1.8+0.71 <0.001 

Success rate 96.7% 76.7% 0.023 

Stone free rate at discharge 86.7% 66.7% 0.127 

Stone free rate at 1 month 96.7% 76.7% 0.023 

Fever 20.0% 6.7% 0.254 

Prolonged gross hematuria 13.3% 6.7% 0.671 

Stone migration 3.3% 13.3% 0.353 

Thoracic complications 6.7% - 0.492 

Ureteral injury - 3.3% 1.000 

Post-op analgesia requirement 168.3+40.45 63.3+29.17 <0.001 

Auxilairy procedures 3.3% 10.0% 0.612 

Retreatment - 3.3% 1.000 

Mini-PCNL  mini-percutaneous nephrolithotripsy; URSPL  Ureteroscopic pneumatic lithotripsy  
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Postoperative KUB 

 

Discussion:- 
Ureteric calculi is a common entity encountered in urology clinics. With increasing size and impactedness, ureteric 

calculi pose a serious threat to the function of the kidney on the affected side and, thus, the health of the patient. The 

best treatment option still remains to be determined. Open ureterolithotomy once used to be the standard treatment 

for impacted, upper ureteric stones. With the advent of lithotriptors, endourology and laparoscopy, less invasive 
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procedures are preferred. Both PCNL and retrograde ureteroscopy are accepted treatment modalities for large, 

impacted, proximal ureteric calculi.  

 

A longer mean operative time, longer mean hospital stay and higher stone clearance rate in antegrade than in 

retrograde approach for large, impacted, upper ureteric stones has been reported previously
[13,14,15]

.
 
In our study, a 

significantly longer mean operative time was seen in group A (mini-PCNL group) than in group B (URSPL group) 

(89.7+9.63 vs 59.8+8.89 minutes, p value <0.001). In our study, the mean hospital stay was significantly longer in 

group A (mini-PCNL) than in group B (URSPL group) (3.4+1.09 vs 1.8+0.71 days, p value <0.001). At discharge 

from the hospital, stone free rates were 86.7% and 66.7% in groups A (mini-PCNL) and B (URSPL) respectively, (p 

value=0.127). At 1 month follow-up, in our study, the stone free rates were 96.7% in mini-PCNL group (group A) 

and 76.7% in URSPL group (group B). The difference was statistically significant (p value=0.023). A significantly 

higher success rate (96.7% vs 76.7%, p value =0.042) was noted in mini-PCNL group (group A) than in URSPL 

group (group B) in our study. Similar comparisons were observed in various previous studies
[14,16]

 . Fever and 

hematuria are known complications of these two procedures
[13,14,17]

. In our study, a higher number of patients in 

group A (mini-PCNL group) developed post-operative fever and hematuria (20% vs. 6.7%, p value= 0.254, and 

13.3% vs. 6.7%, p value=0.671, respectively) than in group B (URSPL group). The difference was, however, 

statistically insignificant. One patient in group A (mini-PCNL group) required blood transfusion. Supracostal 

approach is known to lead to thoracic complications ranging from 5 to 25%
[18,19,20,21] 

. Two patients in group A 

(mini-PCNL group), in our study, with supracostal approach, developed thoracic complications. One patient 

developed pneumothorax and another had hydrothorax. Both required intercostal tube thoracostomy. A higher 

number of patients in group B (URSPL group) had stone/fragment(s) migration (13.3% vs. 3.3%) and required 

auxiliary procedures and retreatment (10.0% vs. 3.3%). The difference was statistically insignificant. URSPL has 

been associated with higher stone retropulsion rate, leading to lower stone-free rate and the need for auxiliary 

procedures and retreatment
[13,14,22]

.The overall complication rate of mini-PCNL group (43.3%) was higher than that 

in URSPL group (30.0%). The difference was statistically insignificant.  

 

The mean analgesic requirement (in the form of injectable tramadol) in Group A (mini-PCNL group) was found to 

be significantly more (168.3+40.45 mg vs. 63.3+29.17, p value <0.001) as compared to Group B (URSPL group), 

which signifies that the post-operative pain in Group A (mini-PCNL group) was significantly more. More pain and 

analgesia requirement in antegrade than in retrograde approach for impacted, upper ureteric calculi has been 

reported
[16] 

. 

 

Conclusion:- 
In conclusion, mini-PCNL is a safe and more effective method for the management of large (>15 mm), impacted, 

upper ureteral stones with a higher success rate and stone free rate. Ureteroscopic Pneumatic Lithotripsy (URSPL) is 

easier and safer. The operation time and hospital stay are significantly lesser. However, the success rate and stone 

free rates are lower as compared to mini-PCNL. The need for retreatment and auxiliary procedures is more. 
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