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INTRODUCTION
Renal stones are prevalent worldwide, tormenting 
as the third most commonly occurring renal disease 
after Urinary tract infection and prostate problems 
such as benign prostate hyperplasia, approximately 
20% incidence rates have been recorded with 
higher frequencies in Asian countries like India, 
Pakistan, Afghanistan, and Nepal. Pakistan is known 
to be geographically situated on the Afro-Asian 
stone belt, which makes Pakistani population 
incidence rates higher than neighboring countries. 
The reason for increased prevalence varies 
between the geographical placement of Pakistan 
along with nutritional deficiencies and delayed 
health-seeking behavior of population1,2.

Renal physiology tends to pass out the small renal 
stone with a maximum of 0.4 cm of size, any stone 
larger than 0.4 cms could be stuck in the kidney or 
ureter, causing severe pain, hydronephrosis, hema-
turia, and obstructive uropathy. In the 0.4cms size 
stones, 70%-90% are passed without any adverse 
outcome and sometimes cause mild and tolerable 
pain to the patient3,4. The size of renal stones deter-
mines the requirement of intervention in urology; 
smaller stones with higher chances of smooth 
passage do not usually require any intervention the 
best method is to wait. The urology surgeons decide 
after complete evaluation of stone size, site, and 
location whether any kind of intervention is neces-
sary or not. The protocols to manage ureteric calculi 
have been progressed in the past few decades 
from percutaneous nephrolithotomy for pushed 
back stones, extracorporeal shockwave lithotripsy 
(ESWL) to ureteroscopy (URS). Especially in manag-
ing the middle and distal area, ureteric calculi have 
been changed enormously after the introduction of 
assorted ureteroscopy methodologies and 
lithotripters. From the list of many procedures, two 
lithotripters are known as most effective in the 
present era, an old and trusted Pneumatic lithoclast 
and a new, modified, and efficient holmium YAG 
laser5,6. The published literature is supportive of laser 
with an efficacy of 92% for laser and 82.1% for 
lithoclast. Some researchers assessed the mean 
difference of stone fragmentation time and 
stone-free rates amid both lithotripters and speci-
fied higher fragmentation and reduced lithotripsy 
period in laser7,8. 

Pneumatic lithoclast is more frequently used by 
urologists as they are known to be easy to use, 
install, and comparatively cost-effective. Pneumat-
ic lithoclast is a cheap treatment option for patients. 
However, complications like increased retropulsion 
of stone in kidney especially while fragmenting 
larger calculi8. Coagulation properties along with 
vaporization of tissues, holmium laser has come 
forward as a superior substitute to pneumatic 
lithotripter. Holmium YAG laser can clear all types 

and sizes of stones. However, its elevated cost and 
preservation cost restricts its use in developing 
countries like Pakistan. Research with 102 partici-
pants indicated 50% efficacy of SFR with pneumatic 
lithoclast for ureteric stones9. 

With the arrival of innovative versions of lithotripters, 
urologists’ job has been made easy with decreased 
chances of retropulsion and resulting morbidity. 
Urology institutes of Pakistan pneumatic lithoclast 
were tried and tested modality for ureteric calculi 
for decades, Holmium Yag laser is comparatively 
new and has only been used in two institutes of 
Karachi, Pakistan. The usage of holmium YAG laser 
requires highly experienced surgeons, increased 
cost, and maintenance, which is not fitting for small 
capacity urology centers. The study results will be a 
beneficial addition to the literature for any differ-
ence present in Stone Free Rates, post-operative 
complication, smaller operative span, duration of 
lithotripter activation (minutes), and total operative 
time difference within both modalities. This study 
aimed to compare the efficacy of pneumatic 
lithoclast and holmium YAG laser in the treatment of 
ureteric calculi measuring < 2.0cms and to evaluate 
Stone-free rate (SFR), postoperative complications, 
and operative duration. 

METHODS
This is a prospective study with a cross-sectional 
research design. The patient data (n=60) was 
obtained from the kidney center, Urology Depart-
ment, Karachi Pakistan. The data were collected for 
four months starting from December 2020. Upon 
ethical approval from the institutional ethical review 
committee with reference # 48-URO-070223. A 
purposive, non-probability sampling technique was 
used, patients reporting in health care institutes 
ranging from 16-65 years age group presented with 
ureteric stones within four months were enrolled in 
the study. CT KUB was used as a diagnostic tool to 
confirm stone size, laterality, and location within the 
ureter. Only 0.5 to 02 cms of size ureteric stones were 
included in the study. Patients with large stone sizes, 
multiple stones, and gross hydronephrosis were 
excluded from the study. After signing the consent, 
the demographic details, such as age, weight, 
gender, relevant history about co-morbidities and 
previous renal stone history, and laboratory investi-
gations were recorded.

Computer-based software was used for randomiza-
tion to minimize the confounding factors; partici-
pants were randomly sorted into two groups. Group 
A included the patients who got Holmium YAG laser 
modality while Group B patients got Pneumatic 
lithoclast as a modality. Fragmentation time and 
SFR on the operation table were documented. 
Patients were asked to visit OPD after 7 days of 
procedure for follow-up; imaging modalities such as 

X-rays and ultrasound of Kidneys,  Ureters, and 
Bladder (KUB) areas were performed to assess the 
presence of residual stones and evaluate stone-free 
rates, and confirmation of any residual calculi or 
retropulsion calculi on follow up radiological 
reports. No retropulsion with complete clearance 
on the 7th follow-up day of surgery was measured as 
effective surgery. All the collected data were 
entered in version 20 of the statistical package for 
social science (SPSS). SPSS was used for the analysis 
of data; descriptive variables such as age, weight, 
gender was analyzed, and results were measured in 
mean and standard deviation values. Stone char-
acteristics including size and operative details with 
lithotripsy time, serum creatinine was mentioned as 
meanwhile stone location and site were reported in 
frequencies. An independent two-sample “t” test 
was performed to evaluate the difference for the 
continuous variables. A p-value of 0.05 or less was 
measured as statistically significant.

RESULTS
The sample size n=60 of the study having age 16-65 
years with the predominant age group was 30-35 
years. Patients were arranged in equal numbers in 
two clusters (groups), in group A 30 patients went 
through Ho: YAG laser for stone fragmentation of 
ureter, similarly, group B participants had pneumat-
ic Lithoclast in 30 patients. To eliminate the chances 
of biased results, the significance of the data was 
measured. The mean age of group A members was 
34.8±4.0 years and 34.5±3.4 years in group B. The 
gender allocation of groups was 36.7% male and 
63.3% female, and 40% male and 60% female for 
Laser and Pneumatic. The statistics were significant, 
p-value <0.05. The dominance of the female popu-
lation in our study is diverse from other referenced 
studies. The serum creatinine was calculated in 
mean ± standard deviation, representing an 
outcome of 1.0±0.9 and 1.2±1.1 for the Laser and 
Pneumatic groups respectively, with a significant 
p-value<0.05. 
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