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ORIGINAL ARTICLE

Comparing Holmium (Ho): YAG Laser with 
Pneumatic Lithoclast for Treatment Efficacy
of Ureteric Stones

ABSTRACT

Background: Holmium YAG (yttrium-aluminum-garnet) laser, a comparatively new technique, 
can clear all types and sizes of stones and is only being used in two institutes of Karachi, 
Pakistan. The study aimed to compare pneumatic lithoclast and holmium YAG laser, to 
evaluate stone-free rate (SFR), postoperative complications, operative duration, and 
effectiveness.

Methods: This cross-sectional research included 60 patients with age 16-65 years having 
ureteric stones, reporting to kidney center, Urology Department, Karachi, Pakistan. CT Scan of 
Kidneys, Ureter, and Bladder (KUB) were used to record stone size, laterality, and location within 
the ureter. Patients were divided into two clusters of 30 each, group A (Ho: YAG laser) and 
group B (pneumatic Lithoclast) having 0.5 to 02 cm of size ureteric stones. An Independent 
two-sample “t” test was used to assess the difference for the continuous variables. A p-value of 
≤0.05 was considered statistically significant.

Results: Stone sizes distribution was 1.3±0.3cms and 1.4±0.3cms for A and B groups respectively 
(p=0.8). The insignificance of the p-value demonstrated no substantial divergence between 
both groups and stone sizes. Clearance from the proximal ureter was noted 26(84.6%) in group 
A and 41.7% in group B with (p<0.05). A reduced lithotripsy activation period of 30.8±3.7mins 
was associated with stone size (p<0.05).

Conclusion: Holmium: YAG Laser had better stone-free rate (SFR), with 84% clearance than 
pneumatic. Improved and effective clearance reduces the risk of residual stones within a lesser 
time, required for getting back to normal life routines.
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OPEN ACCESS 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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Stone sizes were measured< 2cms, the distribution 
of stone size was1.3±0.3cms and 1.4± 0.3cms (Figure 
1) for A and B groups respectively with p-value=0.8, 
the insignificance demonstrated no substantial 
divergence between both groups and stone sizes. 
The site of stone was dominant on the left side, like 
other renal stone studies with higher prevalence 
rates of stones on the left side. The position of stone 
was calculated in groups demonstrating 40%, 
16.7%, and 43.3% in proximal, mid, and distal 

ureteric stones of Group A participants. The results 
of group B were 33.3%, 16.7%, and 50% in proximal, 
mid, and distal ureter respectively, with a significant 
p-value of <0.05. The activation time of the 
lithotripter in group A was 32.3 ± 3.8 mins, while in 
group B 30.8 ± 3.7mins. Upon analyzing the 
association of stone size with lithotripter activation 
time the outcome was 30.2 ± 3.6 mins and 28.6 ± 
3.6mins in groups A and B respectively with a 
p-value of <0.05 as shown in Table 1. 

Figure 1: Lithotripsy activation time associated with radiolucency and stone size (group A - Holmium (Ho): 
YAG Laser, group B – Pneumatic Lithoclast).
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Onta et al., studied 18 children, having an average 
age of 8.2 years, with TDF. The average fracture 
healing time was 13.3 weeks. 16 children had an 
angulation of less than 5° and 2 patients had an angu-
lation between 5–10°, which was considered accept-
able for their age19. Hindley conducted a study of 
6-month duration, on 22 patients. 18 patients had an 
excellent result and the remaining four patients had a 
satisfactory result13. Kamran et al., studied 35 patients 
all of whom achieved acceptable movement at 
knee and Ankle joints with no complications8. Furlan 
studied 175 patients, 36 of whom were TDF, which 
were treated with TEN. Thus, 89% of them had an 
excellent result, 11% was satisfactory and none of the 
patients were dissatisfied with their treatment and 
results20. Kubiak et al conducted a study comparing 
TEN to external fixation with patients having open and 
closed TDF. In this study, a significant decrease in the 
fracture union time was reported in TEN as compared 
to external fixation21. Furthermore, superficial pin tract 
infections were seen in some of the patients with open 
breaks, and these patients were treated with anti-bio-
therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 

ACKNOWLEDGEMENT
We would like to acknowledge the hospital staff, OT 
technicians, nurses, and physiotherapists for their 
co-cooperation and contribution to this study. 

CONFLICT OF INTEREST
The authors declared no conflict of interest.

ETHICS APPROVAL
The study was approved by ethical committee of 
Bantva Memon Hospital.

PATIENT CONSENT
Written consents were taken for participation 
before the start of the study.

AUTHORS’ CONTRIBUTION
MK analyzed and interpreted the patients’ data 
and constructed the study design. NM analyzed 
and interpreted the patients’ data and proofread 
the final article. AF was the major contributor in 
writing the manuscript MSR carried out the data 
entry and statistical analysis MS sorted out the refer-
ences and points for writing the discussion section. 
SA also assisted in data entry and statistical analysis.

REFERENCES
1. Egol KA, Koval KJ, Zuckerman JD. Handbook of 
fractures. Lippincott Williams & Wilkins; 2010, p. 3.
2. Patel NK, Horstman J, Kuester V, Sambandam S, 
Mounasamy V. Pediatric tibial shaft fractures. Indian J 
Orthop. 2018;52(5):522-528. doi: 10.4103/ortho.IJOrt 
ho_486_17
3. Setter KJ, Palomino KE. Pediatric tibia fractures: 
current concepts. Curr Opin Pediatr. 2006;18(1):30-35. 
doi: 10.1097/01.mop.0000192520.48411.fa
4. Mashru RP, Herman MJ, Pizzutillo PD. Tibial shaft 
fractures in children and adolescents. J Am Acad 
Orthop Surg. 2005; 13:345-352.
5. Abdelbaset A, Fawaz KH. Treatment of tibial 
fractures in children by flexible intramedullary nails. 
Egypt Orthop J. 2018, 54 (2): 85-92.
6. Zeng S, Deng H, Zhu T, Han S, Xiong Z, Tang S. 
Calcaneal skeletal traction versus elastic intramed-
ullary nailing of displaced tibial shaft fractures in 
children. Injury. 2021;52(4):849-854. doi: 10.1016/j.in-
jury.2020.10.035
7. Fernandez FF, Egenolf M, Carsten C, Holz F, 
Schneider S, Wentzensen A. Unstable diaphyseal 
fractures of both bones of the forearm in children: 
Plate fixation versus intramedullary nailing. Injury. 
2005; 36:1210-1216. doi: 10.1016/j.injury.2005.03.004
8. Kamran B, Iqbal MZ, Rauf AC. Outcome of closed 
titanium elastic nailing in pediatric tibial diaphyseal 
fractures. J Sheikh Zayed Med Coll. 2016; 7(4):1074- 
1077. 
9. Khuntia S, Swaroop S, Patro BP, Sahu S. Paediatric 
long bone fractures managed with elastic 
intramedullary nails: A retrospective study of 30 
patients. Cureus. 2020;12(4):1-10. doi: 10.7759/cu-
reus.7847
10. Kc KM, Acharya P, Sigdel A. Titanium elastic 
nailing system (TENS) for tibia fractures in children: 
Functional outcomes and complications. J Nepal 
Med Assoc. 2016;55(204):55-60.
11. Economedes DM, Abzug JM, Paryavi E, Herman 
MJ. Outcomes using titanium elastic nails for open 
and closed pediatric tibia fractures. Orthopedics. 
2014; 37:619-624. doi: 10.3928/01477447-20140626-52
12. Sahu RL, Ranjan R. Fracture union in percutane-
ous kirschner wire fixation in paediatrictibial shaft 
fractures. Chinese journal of traumatology. 2016; 
19:353-357. doi: 10.1016/j.cjtee.2016.08.003
13. Hindley CJ. Closed medullary nailing for recent 
fractures of the tibia. Injury. 1988; 19(3):180-184. doi: 
10.1016/0020-1383(88)90011-3

Table 3: Functional outcome on the final follow-up visit.

DISCUSSION
TDF is the third most common type of pediatric 
fracture. For decades, cast immobilization has been a 
standard method for TDF treatment15,16. The basic 
treatment principles of TDF are based upon the 
restoration of bone alignment, early mobilization, and 
rehabilitation after the union17. The invention of TEN 
made a revolution in the management of pediatric 

TDF. This is a biomechanically ideal method for 
weight-bearing long bone18-20. The current study 
showed excellent results, like studies conducted 
previously. The average time for fracture union is 8.6 ± 
2 weeks. The full weight-bearing time was 9.8 ± 1.5 
weeks. During the postoperative follow-up visit, there 
was no case of delayed, nonunion, or nail breakage. 
Knee and Ankle movements were satisfactory. There 
was no rotational deformity seen. This study shows 
good functional outcomes due to quick fracture 
union, rapid recovery, and rehabilitation.

The results of numerous studies show TEN is the ideal 
method to treat TDF in children, giving the best 
results. Economedes et al., reported 19 TDF patients, 
all of whom achieved bony union at an average of 
11 weeks. Five of these patients (26%) experienced 
irritation at the nail entry site11. 

14. Meena D, Tiwari AK. Results of management of 
tibia shaft fractures in children with titanium elastic 
nailing. Int J Orthop Sci. 2019; 5(4):878-881. doi: 
10.22271/ortho.2019.v5.i4o.1789
15. Shen K, Cai H, Wang Z, Xu Y. Elastic stable 
intramedullary nailing for severely displaced distal 
tibial fractures in children. Medicine. 2016;95(39):1-6. 
doi: 10.1097/MD.0000000000004980
16. Pennock AT, Bastrom TP, Upasani VV. Elastic 
intramedullary nailing versus open reduction 
internal fixation of pediatric tibial shaft fractures. J 
Pediatr Orthop. 2017;37(7):403-408. doi: 10.1097/B-
PO.0000000000001065
17. Niazi MU, Shah SW, Qadeer R, Qadir A, Habib Z, 
Dahal S, et al. Comparison of casting versus elastic 
nail for the treatment of pediatric tibial diaphyseal 
fractures. Ann Pak Inst Med Sci. 2019;15(4):148-153.
18. Ghilley SK, Meena MK, Jhanwar P, Jain HK. Use of 
flexible intramedullary nailing in treating diaphyseal 
fractures of long bone of lower limb in children. J 
Orthop Traumatol Rehab. 2019;11:21-26. doi: 
10.4103/jotr.jotr_5_19
19. Onta PR, Thapa P, Sapkota K, Ranjeet N, Kishore 
A, Gupta M. Outcome of diaphyseal fracture of 
tibia treated with flexible intramedullary nailing in 
pediatrics age group; a prospective study. Am J 
Public Health Res. 2015; 3(4A):65-68. doi:10.12691/a-
jphr-3-4A-14
20. Furlan D, Pogorelić Z, Biočić M, Jurić I, Budimir D, 

Todorić J, et al. Elastic stable intramedullary nailing 
for pediatric long bone fractures: experience with 
175 fractures. Scand J Urol. 2011; 100(3):208-215. 
doi: 10.1177/145749691110000313
21. Kubiak EN, Egol KA, Scher D, Wasserman B, 
Feldman D, Koval KJ. Operative treatment of tibial 
fractures in children: are elastic stable intramedullary 
nails an improvement over external fixation! JBJS. 
2005;87(8):1761-1768. doi: 10.2106/JBJS.C.01616
22. Goodbody CM, Lee RJ, Flynn JM, Sankar WN. 
Titanium elastic nailing for pediatric tibia fractures: 
do older, heavier kids do worse! J Pediatr Orthop. 
2016;36(5):472-477. doi: 10.1097/BPO.000000000000 
0483
23. Uludağ A, Tosun HB. Treatment of unstable pediat-
ric tibial shaft fractures with titanium elastic nails. 
Medicina. 2019;55(6):1-9. doi: 10.3390/medicina5506 
0266
24. Moroz LA, Launay F, Kocher MS, Newton PO, Frick 
SL, Sponseller PD, et al. Titanium elastic nailing of 
fractures of the femur in children: predictors of compli-
cations and poor outcome. J Bone Joint Surg Br. 
2006;88(10):1361-1366. doi: 10.1302/0301-620X.88B10. 
17517
25. Sankar WN, Jones KJ, David Horn B, Wells L. Titani-
um elastic nails for pediatric tibial shaft fractures. J 
Child Orthop. 2007;1(5):281-286. doi: 10.1007/s11832 
-007-0056-y

Comparing Holmium (Ho): YAG Laser with Pneumatic Lithoclast for Treatment Efficacy of Ureteric Stones



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. 

Table 1: Details of demographics, lithotripsy activation time, and distribution of stone location within ureter 
with stone clearance.

Variables Laser Group (A) Pneumatic Group (B) p-Value

Gender
Male 27 (90%) 22 (73.3%)

0.09
Female 3 (10%) 8 (26.7%)

Location in ureter

Proximal 12 (40%) 10 (33.3%)
0.9Mid 5 (16.7%) 5 (16.74%)

Distal 13 (43.3%) 15 (50%)

Clearance results

Complete Clearance 26 (84.6%) 19 (63.3%) 0.03
Residual stone 1 (3.3%) 3 (10%) 0.3
Retropulsion 3 (10%) 8 (26.7%) 0.09

Age 36.8 ± 10.68 37.2 ± 14.57 0.9
Stone size 1.35 ± 0.35 1.45 ± 0.31 0.82
Lithotripsy activation Time 30.8 ± 3.71 32.3 ± 3.8 0.1
Lithotripsy activation associated with stone size 28.6 ± 3.6 30.2 ± 3.6 0.05
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In addition, 84.6% clearance was noted in group A 
from the proximal ureter, 41.7% clearance from 
group B was reported from the same location with 
<0.05 p-value. Ho: YAG Laser was vastly competent 
in the clearance of mid and distal ureter stones as 

well. Division of lithotripter activation time with the 
allocation of radiolucency, calculi dimension, and 
locations of stone within groups associated with 
lithotripsy activation time was signified in (Figure 2).

Age, gender, and size of calculi were not estab-
lished to be an interpreter for clearance of stone. 
The difference in lithotripter activation time and 
total operative time from both groups is compara-
ble as only one surgeon performed all the cases, 
eradicating the surgeon’s learning curve delays 
and error. Double J stent was inserted in all patients 

after surgery to avoid ureteric spasm and improve 
stone passage, Double J stent was removed after 3 
weeks of surgery. Accumulated operative time, 
catheterization, hospital stay, stone-free rates, and 
complication rates of group A and Group B are 
mentioned in Table 2. 

Figure 2: Lithotripsy time distribution associated with a stone location within the ureter.

Onta et al., studied 18 children, having an average 
age of 8.2 years, with TDF. The average fracture 
healing time was 13.3 weeks. 16 children had an 
angulation of less than 5° and 2 patients had an angu-
lation between 5–10°, which was considered accept-
able for their age19. Hindley conducted a study of 
6-month duration, on 22 patients. 18 patients had an 
excellent result and the remaining four patients had a 
satisfactory result13. Kamran et al., studied 35 patients 
all of whom achieved acceptable movement at 
knee and Ankle joints with no complications8. Furlan 
studied 175 patients, 36 of whom were TDF, which 
were treated with TEN. Thus, 89% of them had an 
excellent result, 11% was satisfactory and none of the 
patients were dissatisfied with their treatment and 
results20. Kubiak et al conducted a study comparing 
TEN to external fixation with patients having open and 
closed TDF. In this study, a significant decrease in the 
fracture union time was reported in TEN as compared 
to external fixation21. Furthermore, superficial pin tract 
infections were seen in some of the patients with open 
breaks, and these patients were treated with anti-bio-
therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 
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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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Table 2: Operative details within Group A and Group B.

Variables Laser Group (A) Pneumatic Group (B) p-Value

Total operative Time (mean ± SD) 48.5 ± 9.2 56.4 ± 11.1 0.03

Catheterization n (%) 80% (24) 90% (27) 0.07

Hos pitalization days (mean ± SD ) 1.3 ± 0.9 1.5 ± 0.6 0.1

Stone free rate n (%) 26 (86.7%) 19 (63.3%) 0.03

Complication rate n (%) 5 (16.6%) 11 (36.6%) 0.04

fewer complications. Surgeons’ knowledge is sugges-
tively associated with increased success and 
decreased complications in ureteroscopic laser 
lithotripsy with the holmium laser. The association of 
gender, stone size, and radiolucency had no signifi-
cant effect upon stone-free rates, although the 
location of stones within the ureter specified by many 
other studies indicated retropulsion in proximal ureter-
ic stones. The limitation of the study was a smaller 
number of study participants, a multi-center study with 
improved sample size is required to assess the accu-
rate outcomes, and comparing advantages as well 
as complications in all modalities used to treat ureteric 
stones is required. The comprehensive categorization 
of study participants with co-morbidities, stone size, 
location and reported post-operative complications 
may help in establishing a valuable piece of literature 
to defend the best modality for the ureteric stone.

CONCLUSION
Ho: YAG laser was found more effective than the former 
modality of Pneumatic lithoclast for eradicating ureteral 
stones. However, Pneumatic lithoclast success rates 
were higher in proximal ureter stones. For mid ureter and 
distal ureter stones Laser Ho: YAG was comparable with 
Pneumatic lithoclast efficacy. Vigilant assessment of 
stone location is crucial for the choice of lithotripter for 
many urology surgeons, to obtain maximum fragmenta-
tion of ureteral stones, reduced lithotripsy time, and 
complete operative timings.
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DISCUSSION
Managing ureteric stones have been transformed 
radically in a few years, including affirming theories 
indicating the beneficial effect of medical expulsion 
therapies on small-sized (<0.8cms) distal ureteric 
stones, to different lithoclast used by urologists while 
performing URS. This study signifies the efficacy of two 
major modalities used in Pakistan’s best urology 
institutes to eradicate ureteric stones. The results speci-
fied that Ho: YAG Laser has better Stone Fee Rates, 
with 84% clearance than pneumatic with a reduced 
lithotripsy activation period of 30.8±3.7min. Although, 
some other studies specified improved stone-free 
rates 88% and smaller operation duration 7.86 ± 
3.25min with pneumatic lithoclast the variance 
between both pieces of research possibly because of 
stone size and arrangement facilitate lithotripter to 
acquire extra time in crumbling the calculi10,11. 

The Ho: YAG laser fragment the stones in minute 
dusting constituent parts, trouble-free to pass lacking 
soreness or other undesirable results12,13. Our study 
outcomes demonstrated the elevated frequency of 
female patients with 60% and 63.3% in the laser versus 
pneumatic group. Distal ureteric stones were maxi-
mum in numbers with 50% frequency in the laser 
group and 43.4% frequency in the pneumatic group 
and different researches indicated comparable 
results14,15. For calculating lithotripsy, duration there’s 
no standardized method, an RCT compared pneu-
matic and Ho: YAG Laser and evaluate complete 
operation time mentioning increased duration in the 
pneumatic group by 18±3.4 difference between the 
group. The lithotripter activation time of this study is 
32.3±3.8 versus 30.8±3.7 in pneumatic and laser group 
respectively with a p-value of 0.1, which is like 
referenced researches16,17. Upon dividing the proce-
dure time with stone characteristics to evaluate the 
variation, the location of stones showed elevated 
lithotripsy time in proximal ureter with a difference of 
10 minutes. Another local study indicated higher 
clearance rates in proximal ureteric stones by pneu-
matic modality with 52.6% clearance and overall 
stone-free rates of 88.5% 18.

While a study with a similar sample size of 60 patients 
evaluated stone clearance rates and resulted in 92% 
stone-free rates with pneumatic lithoclast in proximal 

ureter stones19. Rigid stones revise their position during 
the pneumatic lithoclast, the location changes during 
the procedure make it difficult for the urologist to 
emphasize on stone and break it. At the same time as 
affirmed in several pieces of research Ho: YAG Laser 
carries superior usefulness weigh against pneumatic 
modality with improved stone-free rates and 
decreased operative duration14,20. This study results 
indicated 86.7% versus 63.3% stone clearance on 
follow-up radiological investigations such as 
ultrasound KUB and X-rays KUB, in pneumatic and 
laser groups respectively. Retropulsion had only been 
reported in proximal ureter calculi20. 

Reported results indicate improved chances of 
retropulsion in pneumatic lithoclast modality with 10% 
of retropulsion in the Ho: YAG Laser and 26.7% in the 
Pneumatic lithoclast group. Due to the best possible 
results, the Ho Yag laser should be the first choice as a 
fragmentation modality specifically in proximal ureter 
stones. Similarly, the pneumatic lithoclast method is 
more effective in the fragmentation of the middle 
and inferior stones of the ureter14,21. A randomized 
control trial indicated smaller lithotripsy duration of 
pneumatic lithoclast with the difference of 10-15 mins 
approximately, while clearance differences for ureter-
ic stones were recorded higher in the laser group with 
79.3% 22. Another study evaluated a larger group of 
100 patients in each category, the results of this 
comparative study indicated higher laser lithotripsy 
activation duration for renal stones with the difference 
of 8-12 minutes with pneumatic lithoclast, the study 
groups mentioned equal stone sizes and similar 
location. While stone-free rates were recorded as 
improved in the laser group23.

The duration of lithotripter activation differs in almost 
every referenced research; the reason could be the 
composition and size of the targeting stone24. Another 
study indicated lower operative duration and higher 
clearance rates in the holmium YAG laser group as 
compared to pneumatic25. Although the safety profile 
of Ho YAG: Laser is improved as compared to pneu-
matic lithotripter, the choice of using this modality is still 
doubtful for proximal ureteric stones. Upon assessing 
the stone-free rates within proximal ureter, the effica-
cy of pneumatic lithoclast out shadowed the Ho: YAG 
laser and specified improved stone-free rates with 
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Onta et al., studied 18 children, having an average 
age of 8.2 years, with TDF. The average fracture 
healing time was 13.3 weeks. 16 children had an 
angulation of less than 5° and 2 patients had an angu-
lation between 5–10°, which was considered accept-
able for their age19. Hindley conducted a study of 
6-month duration, on 22 patients. 18 patients had an 
excellent result and the remaining four patients had a 
satisfactory result13. Kamran et al., studied 35 patients 
all of whom achieved acceptable movement at 
knee and Ankle joints with no complications8. Furlan 
studied 175 patients, 36 of whom were TDF, which 
were treated with TEN. Thus, 89% of them had an 
excellent result, 11% was satisfactory and none of the 
patients were dissatisfied with their treatment and 
results20. Kubiak et al conducted a study comparing 
TEN to external fixation with patients having open and 
closed TDF. In this study, a significant decrease in the 
fracture union time was reported in TEN as compared 
to external fixation21. Furthermore, superficial pin tract 
infections were seen in some of the patients with open 
breaks, and these patients were treated with anti-bio-
therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 
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Comparing Holmium (Ho): YAG Laser with Pneumatic Lithoclast for Treatment Efficacy of Ureteric Stones



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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fewer complications. Surgeons’ knowledge is sugges-
tively associated with increased success and 
decreased complications in ureteroscopic laser 
lithotripsy with the holmium laser. The association of 
gender, stone size, and radiolucency had no signifi-
cant effect upon stone-free rates, although the 
location of stones within the ureter specified by many 
other studies indicated retropulsion in proximal ureter-
ic stones. The limitation of the study was a smaller 
number of study participants, a multi-center study with 
improved sample size is required to assess the accu-
rate outcomes, and comparing advantages as well 
as complications in all modalities used to treat ureteric 
stones is required. The comprehensive categorization 
of study participants with co-morbidities, stone size, 
location and reported post-operative complications 
may help in establishing a valuable piece of literature 
to defend the best modality for the ureteric stone.

CONCLUSION
Ho: YAG laser was found more effective than the former 
modality of Pneumatic lithoclast for eradicating ureteral 
stones. However, Pneumatic lithoclast success rates 
were higher in proximal ureter stones. For mid ureter and 
distal ureter stones Laser Ho: YAG was comparable with 
Pneumatic lithoclast efficacy. Vigilant assessment of 
stone location is crucial for the choice of lithotripter for 
many urology surgeons, to obtain maximum fragmenta-
tion of ureteral stones, reduced lithotripsy time, and 
complete operative timings.
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DISCUSSION
Managing ureteric stones have been transformed 
radically in a few years, including affirming theories 
indicating the beneficial effect of medical expulsion 
therapies on small-sized (<0.8cms) distal ureteric 
stones, to different lithoclast used by urologists while 
performing URS. This study signifies the efficacy of two 
major modalities used in Pakistan’s best urology 
institutes to eradicate ureteric stones. The results speci-
fied that Ho: YAG Laser has better Stone Fee Rates, 
with 84% clearance than pneumatic with a reduced 
lithotripsy activation period of 30.8±3.7min. Although, 
some other studies specified improved stone-free 
rates 88% and smaller operation duration 7.86 ± 
3.25min with pneumatic lithoclast the variance 
between both pieces of research possibly because of 
stone size and arrangement facilitate lithotripter to 
acquire extra time in crumbling the calculi10,11. 

The Ho: YAG laser fragment the stones in minute 
dusting constituent parts, trouble-free to pass lacking 
soreness or other undesirable results12,13. Our study 
outcomes demonstrated the elevated frequency of 
female patients with 60% and 63.3% in the laser versus 
pneumatic group. Distal ureteric stones were maxi-
mum in numbers with 50% frequency in the laser 
group and 43.4% frequency in the pneumatic group 
and different researches indicated comparable 
results14,15. For calculating lithotripsy, duration there’s 
no standardized method, an RCT compared pneu-
matic and Ho: YAG Laser and evaluate complete 
operation time mentioning increased duration in the 
pneumatic group by 18±3.4 difference between the 
group. The lithotripter activation time of this study is 
32.3±3.8 versus 30.8±3.7 in pneumatic and laser group 
respectively with a p-value of 0.1, which is like 
referenced researches16,17. Upon dividing the proce-
dure time with stone characteristics to evaluate the 
variation, the location of stones showed elevated 
lithotripsy time in proximal ureter with a difference of 
10 minutes. Another local study indicated higher 
clearance rates in proximal ureteric stones by pneu-
matic modality with 52.6% clearance and overall 
stone-free rates of 88.5% 18.

While a study with a similar sample size of 60 patients 
evaluated stone clearance rates and resulted in 92% 
stone-free rates with pneumatic lithoclast in proximal 

ureter stones19. Rigid stones revise their position during 
the pneumatic lithoclast, the location changes during 
the procedure make it difficult for the urologist to 
emphasize on stone and break it. At the same time as 
affirmed in several pieces of research Ho: YAG Laser 
carries superior usefulness weigh against pneumatic 
modality with improved stone-free rates and 
decreased operative duration14,20. This study results 
indicated 86.7% versus 63.3% stone clearance on 
follow-up radiological investigations such as 
ultrasound KUB and X-rays KUB, in pneumatic and 
laser groups respectively. Retropulsion had only been 
reported in proximal ureter calculi20. 

Reported results indicate improved chances of 
retropulsion in pneumatic lithoclast modality with 10% 
of retropulsion in the Ho: YAG Laser and 26.7% in the 
Pneumatic lithoclast group. Due to the best possible 
results, the Ho Yag laser should be the first choice as a 
fragmentation modality specifically in proximal ureter 
stones. Similarly, the pneumatic lithoclast method is 
more effective in the fragmentation of the middle 
and inferior stones of the ureter14,21. A randomized 
control trial indicated smaller lithotripsy duration of 
pneumatic lithoclast with the difference of 10-15 mins 
approximately, while clearance differences for ureter-
ic stones were recorded higher in the laser group with 
79.3% 22. Another study evaluated a larger group of 
100 patients in each category, the results of this 
comparative study indicated higher laser lithotripsy 
activation duration for renal stones with the difference 
of 8-12 minutes with pneumatic lithoclast, the study 
groups mentioned equal stone sizes and similar 
location. While stone-free rates were recorded as 
improved in the laser group23.

The duration of lithotripter activation differs in almost 
every referenced research; the reason could be the 
composition and size of the targeting stone24. Another 
study indicated lower operative duration and higher 
clearance rates in the holmium YAG laser group as 
compared to pneumatic25. Although the safety profile 
of Ho YAG: Laser is improved as compared to pneu-
matic lithotripter, the choice of using this modality is still 
doubtful for proximal ureteric stones. Upon assessing 
the stone-free rates within proximal ureter, the effica-
cy of pneumatic lithoclast out shadowed the Ho: YAG 
laser and specified improved stone-free rates with 
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Onta et al., studied 18 children, having an average 
age of 8.2 years, with TDF. The average fracture 
healing time was 13.3 weeks. 16 children had an 
angulation of less than 5° and 2 patients had an angu-
lation between 5–10°, which was considered accept-
able for their age19. Hindley conducted a study of 
6-month duration, on 22 patients. 18 patients had an 
excellent result and the remaining four patients had a 
satisfactory result13. Kamran et al., studied 35 patients 
all of whom achieved acceptable movement at 
knee and Ankle joints with no complications8. Furlan 
studied 175 patients, 36 of whom were TDF, which 
were treated with TEN. Thus, 89% of them had an 
excellent result, 11% was satisfactory and none of the 
patients were dissatisfied with their treatment and 
results20. Kubiak et al conducted a study comparing 
TEN to external fixation with patients having open and 
closed TDF. In this study, a significant decrease in the 
fracture union time was reported in TEN as compared 
to external fixation21. Furthermore, superficial pin tract 
infections were seen in some of the patients with open 
breaks, and these patients were treated with anti-bio-
therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 
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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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fewer complications. Surgeons’ knowledge is sugges-
tively associated with increased success and 
decreased complications in ureteroscopic laser 
lithotripsy with the holmium laser. The association of 
gender, stone size, and radiolucency had no signifi-
cant effect upon stone-free rates, although the 
location of stones within the ureter specified by many 
other studies indicated retropulsion in proximal ureter-
ic stones. The limitation of the study was a smaller 
number of study participants, a multi-center study with 
improved sample size is required to assess the accu-
rate outcomes, and comparing advantages as well 
as complications in all modalities used to treat ureteric 
stones is required. The comprehensive categorization 
of study participants with co-morbidities, stone size, 
location and reported post-operative complications 
may help in establishing a valuable piece of literature 
to defend the best modality for the ureteric stone.

CONCLUSION
Ho: YAG laser was found more effective than the former 
modality of Pneumatic lithoclast for eradicating ureteral 
stones. However, Pneumatic lithoclast success rates 
were higher in proximal ureter stones. For mid ureter and 
distal ureter stones Laser Ho: YAG was comparable with 
Pneumatic lithoclast efficacy. Vigilant assessment of 
stone location is crucial for the choice of lithotripter for 
many urology surgeons, to obtain maximum fragmenta-
tion of ureteral stones, reduced lithotripsy time, and 
complete operative timings.
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therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 
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Comparing Holmium (Ho): YAG Laser with Pneumatic Lithoclast for Treatment Efficacy of Ureteric Stones


