
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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ABSTRACT

Background: Tibial Diaphyseal fracture (TDF) is the third most common fracture seen in the 
pediatric population. Titanium elastic nailing (TEN) has been ideal for the management of tibial 
diaphyseal fractures to prevent complications. Therefore, this study aimed to access the 
functional outcome of TEN in pediatric Tibial diaphyseal fracture.

Methods: This prospective cohort study was conducted on n=87 skeletally immature patients 
(6-12 years) at the two hospitals in Karachi from 1st November 2019-30th April 2021 including 
patients having unilateral, closed Tibial Diaphyseal fracture. The 75 patients (12 of them were 
lost follow-up) were analyzed in terms of wound infection, union, weight-bearing, limb 
shortening, rotation, angulation, and range of movement at knee and ankle joints. Paired t-test 
was used to compare the variables with a p-value < 0.05 was considered statistically 
significant. 

Results: Patients n=75 in this study had a mean age of 8.32±1.92 years with a mean weight of 
25.8±6.9. The most frequent cause of injury was traffic accident 49(65.3%), followed by falling 
19(25.3%) and 7(9.4%) with other causes. The most common fracture type was transverse 
45(60%), followed by oblique 26(34.7%), and the remaining 4(5.3%) had a spiral fracture. All 
patients were allowed full weight-bearing at 9.8 ±1.5 week. At the end of this study, all patients 
regained knee and ankle range of motion (p< 0.0001). 

Conclusion: Titanium elastic nailing was the ideal procedure for Tibial Diaphyseal fracture in the 
pediatric population, resulting in a short hospital stay, a rapid rehabilitation without 
complications.
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OPEN ACCESS while the remaining 30% are associated with 
Ipsilateral fibular fractures4,5. TDF in younger children 
is commonly caused due to minor falls and twisting 
injures. While in older children it is caused by 
sports-related trauma or motor vehicle accidents5,6.

Treatment is based upon a patient’s age, concomi-
tant injuries, and type of fracture5. Most TDF are 
treated with cast immobilization and closed reduc-
tion, however in cases where these methods do not 
provide an acceptable reduction in injures, surgical 
intervention such as external fixation and plate and 
screw fixation is used7,10. Over the last decade use of 
titanium elastic nailing (TEN) has been used to treat 
pediatric TDF to achieve optimum post-operative 
results with a low rate of complications9-11. TEN as 
compared to the external fixation offers minimal 
intrusion using small incisions and provides fewer 
chances of surgical trauma to the fracture site 
allowing early union and rehabilitation. External 
fixation is a heavyweight implant that might hinder 
the child’s rehabilitation. Hence this method is not 
preferable in children10-12.

Intramedullary nailing can be of two types rigid or 
flexible. Although Rigid locked intramedullary 
nailing provides stable fixation, its use is avoided 
due to its tendency to damage proximal tibial 
physis. Hence elastic intramedullary nailing is prefer-
able while treating TDF11-14. Closed reduction with 
percutaneous Kirschner wire fixation and cast 
immobilization is useful for unstable, oblique 
fractures in younger children11,12. 

The main objective of this study was to assess the 
functional and radiological outcome of the TEN in 
the pediatric age group. Many studies have been 
conducted on this topic internationally however, in 
Pakistan not much data is available. Hence this 
study will be extremely helpful in discovering new 
treatment options for pediatric TDF. This study will 
not only give standard guidelines to surgeons 
regarding treatment but will also ensure the 
patients’ mental and emotional wellbeing through 
quick and early mobilization and a complica-
tion-free treatment. 

METHODS
This prospective cohort research was carried out in 
the Orthopedic Department of Bantva Memon 
Hospital, Kharadar and Ziauddin Hospital North 
Nazimabad campus, Karachi. Using the purposive 
sampling technique, 87 skeletally immature 
patients, aged 6-12 years, were selected having 
unilateral, closed TDF. All patients were admitted 
through the accident, emergency, and outpatient 

departments. The duration of the study was 18 
months from 1st November 2019 to 30th April 2021. 
Each patient was followed up for 1 year. All patients 
with polytrauma, pathological fracture, or previous 
surgery of limb were excluded from this study. The 
study was approved by the hospital ethical commit-
tee of Bantva Memon Hospital.

All selected patients were clinically examined and 
radiologically investigated to confirm the diagnosis. 
Preoperative routine investigations were done. 
From March 2020 onwards any patient admitted to 
the hospital for surgery was required to take a PCR 
Covid-19 test. Patients were explained about the 
risks and surgical outcome and informed consent 
were taken. Demographic and preoperative data 
were collected in Performa which included, age, 
sex, weight, fracture type, fracture side, cause of 
injury, and time duration between trauma to 
surgery.
 
During the TEN procedures, all patients were placed 
in a supine position under general anesthesia. 
Closed reduction was attempted after adequate 
reduction was achieved two nails with diameter 1/3 
to that of the intramedullary canal were implanted 
through small incisions on lateral and medial sides of 
proximal tibia metaphysis. The nails were advanced 
beyond the fracture site bent slightly away from the 
bone to give stability. Before wound closure was 
performed, the accuracy of closed reduction was 
evaluated using the C-arm image intensifier 
intraoperatively. After three unsuccessful attempts 
at closed reduction, open reduction was 
performed with a small lateral incision followed by 
two Titanium elastic nails to stabilize the fracture. 

To maintain stability after the surgery, an 
above-knee cast was applied for six weeks. 
Follow-up visits were made at 2, 6, 12, 24 weeks, and 
then every 3 months for one year. On the 2nd week 
follow up the Plaster of Paris back slab was 
removed, the wound was examined, the stitches 
were removed and the cast was reapplied for 
further four weeks. On the 6th week follow up the 
cast was removed and partial weight-bearing was 
started. Physical therapy was started for initial gait 
training, more active exercises were started after 
the callus had reappeared. 6-8 months after the 
surgery, nails were removed when the fracture line 
was no longer visible radiologically.

At each postoperative follow-up visit, clinical and 
radiological assessments were done. The outcome 
of the data collection includes mean hospitalization 
stay, full weight-bearing time, rate of open reduc-

INTRODUCTION
Pediatric tibial diaphyseal fracture (TDF) is the third 
most common fracture, contributing to 15% of all 
pediatric fractures1,2. Pediatric TDF, commonly 

found in young boys, are mostly oblique or 
transverse fractures of the middle and distal third of 
the shaft2,3. Thus, 70% of the fractures are isolated 
TDF, which are minimally displaced at presentation, 

tion, fracture union, and postoperative complica-
tions comprising of nail discomfort, broken nails, 
infected wounds, limb shortening/lengthening, and 
delayed or nonunion. Final functional results were 
assessed according to the modified Hindley score. 

The collected data will be entered into SPSS version 
23. Quantitative variables, such as age, will be 
analyzed in terms of mean ± standard deviation. 
Qualitative variables such as gender will be docu-
mented in terms of frequency and percentage. 
Paired t-test was used to compare the variables 
with a p value < 0.05 was considered statistically 
significant. 

RESULTS
Patients (n=87) were selected based on inclusion 
criteria and were operated on, 12 of whom lost 
follow-up. The final data were collected from 75 
patients, 56 (74.7%) were boys and 19 (25.3%) were 

girls.  The average age was 8.32 ± 1.92. The average 
weight of the patients was 25.8 ± 6.9. The most 
frequent cause of injury was a traffic accident, which 
accounted for 49 patients (65.3%), 19 patients had a 
history of falling (25.3%). The remaining 7 patients had 
other causes (9.4%). The most common fracture type 
was transverse, having 45 patients (60%), then was 
oblique with 26 patients (34.7%) and the remaining 4 
patients (5.3%) had a spiral fracture. 43 (57.3%) 
patients had a left tibia fracture and 32 (42.7%) had a 
right tibia fracture (Figure 1, Table 1). The average 
time from accident to operation was 5±1 days. The 
mean hospitalization time was 3±1 days. In 75(100%) 
patients closed reduction was successful in the first 
attempt, while in the other 4 (5.4%) reduction was 
achieved in the second attempt. None of our patients 
were treated through open reduction. The fracture 
union time was 8.6 ± 2 weeks. The full weight-bearing 
time was 9.8 ± 1.5 weeks. 

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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while the remaining 30% are associated with 
Ipsilateral fibular fractures4,5. TDF in younger children 
is commonly caused due to minor falls and twisting 
injures. While in older children it is caused by 
sports-related trauma or motor vehicle accidents5,6.

Treatment is based upon a patient’s age, concomi-
tant injuries, and type of fracture5. Most TDF are 
treated with cast immobilization and closed reduc-
tion, however in cases where these methods do not 
provide an acceptable reduction in injures, surgical 
intervention such as external fixation and plate and 
screw fixation is used7,10. Over the last decade use of 
titanium elastic nailing (TEN) has been used to treat 
pediatric TDF to achieve optimum post-operative 
results with a low rate of complications9-11. TEN as 
compared to the external fixation offers minimal 
intrusion using small incisions and provides fewer 
chances of surgical trauma to the fracture site 
allowing early union and rehabilitation. External 
fixation is a heavyweight implant that might hinder 
the child’s rehabilitation. Hence this method is not 
preferable in children10-12.

Intramedullary nailing can be of two types rigid or 
flexible. Although Rigid locked intramedullary 
nailing provides stable fixation, its use is avoided 
due to its tendency to damage proximal tibial 
physis. Hence elastic intramedullary nailing is prefer-
able while treating TDF11-14. Closed reduction with 
percutaneous Kirschner wire fixation and cast 
immobilization is useful for unstable, oblique 
fractures in younger children11,12. 

The main objective of this study was to assess the 
functional and radiological outcome of the TEN in 
the pediatric age group. Many studies have been 
conducted on this topic internationally however, in 
Pakistan not much data is available. Hence this 
study will be extremely helpful in discovering new 
treatment options for pediatric TDF. This study will 
not only give standard guidelines to surgeons 
regarding treatment but will also ensure the 
patients’ mental and emotional wellbeing through 
quick and early mobilization and a complica-
tion-free treatment. 

METHODS
This prospective cohort research was carried out in 
the Orthopedic Department of Bantva Memon 
Hospital, Kharadar and Ziauddin Hospital North 
Nazimabad campus, Karachi. Using the purposive 
sampling technique, 87 skeletally immature 
patients, aged 6-12 years, were selected having 
unilateral, closed TDF. All patients were admitted 
through the accident, emergency, and outpatient 

departments. The duration of the study was 18 
months from 1st November 2019 to 30th April 2021. 
Each patient was followed up for 1 year. All patients 
with polytrauma, pathological fracture, or previous 
surgery of limb were excluded from this study. The 
study was approved by the hospital ethical commit-
tee of Bantva Memon Hospital.

All selected patients were clinically examined and 
radiologically investigated to confirm the diagnosis. 
Preoperative routine investigations were done. 
From March 2020 onwards any patient admitted to 
the hospital for surgery was required to take a PCR 
Covid-19 test. Patients were explained about the 
risks and surgical outcome and informed consent 
were taken. Demographic and preoperative data 
were collected in Performa which included, age, 
sex, weight, fracture type, fracture side, cause of 
injury, and time duration between trauma to 
surgery.
 
During the TEN procedures, all patients were placed 
in a supine position under general anesthesia. 
Closed reduction was attempted after adequate 
reduction was achieved two nails with diameter 1/3 
to that of the intramedullary canal were implanted 
through small incisions on lateral and medial sides of 
proximal tibia metaphysis. The nails were advanced 
beyond the fracture site bent slightly away from the 
bone to give stability. Before wound closure was 
performed, the accuracy of closed reduction was 
evaluated using the C-arm image intensifier 
intraoperatively. After three unsuccessful attempts 
at closed reduction, open reduction was 
performed with a small lateral incision followed by 
two Titanium elastic nails to stabilize the fracture. 

To maintain stability after the surgery, an 
above-knee cast was applied for six weeks. 
Follow-up visits were made at 2, 6, 12, 24 weeks, and 
then every 3 months for one year. On the 2nd week 
follow up the Plaster of Paris back slab was 
removed, the wound was examined, the stitches 
were removed and the cast was reapplied for 
further four weeks. On the 6th week follow up the 
cast was removed and partial weight-bearing was 
started. Physical therapy was started for initial gait 
training, more active exercises were started after 
the callus had reappeared. 6-8 months after the 
surgery, nails were removed when the fracture line 
was no longer visible radiologically.

At each postoperative follow-up visit, clinical and 
radiological assessments were done. The outcome 
of the data collection includes mean hospitalization 
stay, full weight-bearing time, rate of open reduc-

INTRODUCTION
Pediatric tibial diaphyseal fracture (TDF) is the third 
most common fracture, contributing to 15% of all 
pediatric fractures1,2. Pediatric TDF, commonly 

found in young boys, are mostly oblique or 
transverse fractures of the middle and distal third of 
the shaft2,3. Thus, 70% of the fractures are isolated 
TDF, which are minimally displaced at presentation, 

tion, fracture union, and postoperative complica-
tions comprising of nail discomfort, broken nails, 
infected wounds, limb shortening/lengthening, and 
delayed or nonunion. Final functional results were 
assessed according to the modified Hindley score. 

The collected data will be entered into SPSS version 
23. Quantitative variables, such as age, will be 
analyzed in terms of mean ± standard deviation. 
Qualitative variables such as gender will be docu-
mented in terms of frequency and percentage. 
Paired t-test was used to compare the variables 
with a p value < 0.05 was considered statistically 
significant. 

RESULTS
Patients (n=87) were selected based on inclusion 
criteria and were operated on, 12 of whom lost 
follow-up. The final data were collected from 75 
patients, 56 (74.7%) were boys and 19 (25.3%) were 

girls.  The average age was 8.32 ± 1.92. The average 
weight of the patients was 25.8 ± 6.9. The most 
frequent cause of injury was a traffic accident, which 
accounted for 49 patients (65.3%), 19 patients had a 
history of falling (25.3%). The remaining 7 patients had 
other causes (9.4%). The most common fracture type 
was transverse, having 45 patients (60%), then was 
oblique with 26 patients (34.7%) and the remaining 4 
patients (5.3%) had a spiral fracture. 43 (57.3%) 
patients had a left tibia fracture and 32 (42.7%) had a 
right tibia fracture (Figure 1, Table 1). The average 
time from accident to operation was 5±1 days. The 
mean hospitalization time was 3±1 days. In 75(100%) 
patients closed reduction was successful in the first 
attempt, while in the other 4 (5.4%) reduction was 
achieved in the second attempt. None of our patients 
were treated through open reduction. The fracture 
union time was 8.6 ± 2 weeks. The full weight-bearing 
time was 9.8 ± 1.5 weeks. 

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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while the remaining 30% are associated with 
Ipsilateral fibular fractures4,5. TDF in younger children 
is commonly caused due to minor falls and twisting 
injures. While in older children it is caused by 
sports-related trauma or motor vehicle accidents5,6.

Treatment is based upon a patient’s age, concomi-
tant injuries, and type of fracture5. Most TDF are 
treated with cast immobilization and closed reduc-
tion, however in cases where these methods do not 
provide an acceptable reduction in injures, surgical 
intervention such as external fixation and plate and 
screw fixation is used7,10. Over the last decade use of 
titanium elastic nailing (TEN) has been used to treat 
pediatric TDF to achieve optimum post-operative 
results with a low rate of complications9-11. TEN as 
compared to the external fixation offers minimal 
intrusion using small incisions and provides fewer 
chances of surgical trauma to the fracture site 
allowing early union and rehabilitation. External 
fixation is a heavyweight implant that might hinder 
the child’s rehabilitation. Hence this method is not 
preferable in children10-12.

Intramedullary nailing can be of two types rigid or 
flexible. Although Rigid locked intramedullary 
nailing provides stable fixation, its use is avoided 
due to its tendency to damage proximal tibial 
physis. Hence elastic intramedullary nailing is prefer-
able while treating TDF11-14. Closed reduction with 
percutaneous Kirschner wire fixation and cast 
immobilization is useful for unstable, oblique 
fractures in younger children11,12. 

The main objective of this study was to assess the 
functional and radiological outcome of the TEN in 
the pediatric age group. Many studies have been 
conducted on this topic internationally however, in 
Pakistan not much data is available. Hence this 
study will be extremely helpful in discovering new 
treatment options for pediatric TDF. This study will 
not only give standard guidelines to surgeons 
regarding treatment but will also ensure the 
patients’ mental and emotional wellbeing through 
quick and early mobilization and a complica-
tion-free treatment. 

METHODS
This prospective cohort research was carried out in 
the Orthopedic Department of Bantva Memon 
Hospital, Kharadar and Ziauddin Hospital North 
Nazimabad campus, Karachi. Using the purposive 
sampling technique, 87 skeletally immature 
patients, aged 6-12 years, were selected having 
unilateral, closed TDF. All patients were admitted 
through the accident, emergency, and outpatient 

departments. The duration of the study was 18 
months from 1st November 2019 to 30th April 2021. 
Each patient was followed up for 1 year. All patients 
with polytrauma, pathological fracture, or previous 
surgery of limb were excluded from this study. The 
study was approved by the hospital ethical commit-
tee of Bantva Memon Hospital.

All selected patients were clinically examined and 
radiologically investigated to confirm the diagnosis. 
Preoperative routine investigations were done. 
From March 2020 onwards any patient admitted to 
the hospital for surgery was required to take a PCR 
Covid-19 test. Patients were explained about the 
risks and surgical outcome and informed consent 
were taken. Demographic and preoperative data 
were collected in Performa which included, age, 
sex, weight, fracture type, fracture side, cause of 
injury, and time duration between trauma to 
surgery.
 
During the TEN procedures, all patients were placed 
in a supine position under general anesthesia. 
Closed reduction was attempted after adequate 
reduction was achieved two nails with diameter 1/3 
to that of the intramedullary canal were implanted 
through small incisions on lateral and medial sides of 
proximal tibia metaphysis. The nails were advanced 
beyond the fracture site bent slightly away from the 
bone to give stability. Before wound closure was 
performed, the accuracy of closed reduction was 
evaluated using the C-arm image intensifier 
intraoperatively. After three unsuccessful attempts 
at closed reduction, open reduction was 
performed with a small lateral incision followed by 
two Titanium elastic nails to stabilize the fracture. 

To maintain stability after the surgery, an 
above-knee cast was applied for six weeks. 
Follow-up visits were made at 2, 6, 12, 24 weeks, and 
then every 3 months for one year. On the 2nd week 
follow up the Plaster of Paris back slab was 
removed, the wound was examined, the stitches 
were removed and the cast was reapplied for 
further four weeks. On the 6th week follow up the 
cast was removed and partial weight-bearing was 
started. Physical therapy was started for initial gait 
training, more active exercises were started after 
the callus had reappeared. 6-8 months after the 
surgery, nails were removed when the fracture line 
was no longer visible radiologically.

At each postoperative follow-up visit, clinical and 
radiological assessments were done. The outcome 
of the data collection includes mean hospitalization 
stay, full weight-bearing time, rate of open reduc-

INTRODUCTION
Pediatric tibial diaphyseal fracture (TDF) is the third 
most common fracture, contributing to 15% of all 
pediatric fractures1,2. Pediatric TDF, commonly 

found in young boys, are mostly oblique or 
transverse fractures of the middle and distal third of 
the shaft2,3. Thus, 70% of the fractures are isolated 
TDF, which are minimally displaced at presentation, 

tion, fracture union, and postoperative complica-
tions comprising of nail discomfort, broken nails, 
infected wounds, limb shortening/lengthening, and 
delayed or nonunion. Final functional results were 
assessed according to the modified Hindley score. 

The collected data will be entered into SPSS version 
23. Quantitative variables, such as age, will be 
analyzed in terms of mean ± standard deviation. 
Qualitative variables such as gender will be docu-
mented in terms of frequency and percentage. 
Paired t-test was used to compare the variables 
with a p value < 0.05 was considered statistically 
significant. 

RESULTS
Patients (n=87) were selected based on inclusion 
criteria and were operated on, 12 of whom lost 
follow-up. The final data were collected from 75 
patients, 56 (74.7%) were boys and 19 (25.3%) were 

girls.  The average age was 8.32 ± 1.92. The average 
weight of the patients was 25.8 ± 6.9. The most 
frequent cause of injury was a traffic accident, which 
accounted for 49 patients (65.3%), 19 patients had a 
history of falling (25.3%). The remaining 7 patients had 
other causes (9.4%). The most common fracture type 
was transverse, having 45 patients (60%), then was 
oblique with 26 patients (34.7%) and the remaining 4 
patients (5.3%) had a spiral fracture. 43 (57.3%) 
patients had a left tibia fracture and 32 (42.7%) had a 
right tibia fracture (Figure 1, Table 1). The average 
time from accident to operation was 5±1 days. The 
mean hospitalization time was 3±1 days. In 75(100%) 
patients closed reduction was successful in the first 
attempt, while in the other 4 (5.4%) reduction was 
achieved in the second attempt. None of our patients 
were treated through open reduction. The fracture 
union time was 8.6 ± 2 weeks. The full weight-bearing 
time was 9.8 ± 1.5 weeks. 

Figure 1: Causes of injury among the patients. 

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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Table 1: Radiological assessment of fracture union.

Follow up Patients Cortical Scoring Callus Formation Fracture Line

2 -week 75 (100%) 1 Absent Visible

6 -week 
54 (72%) 2 Present Visible
2 (12.6%) 1 Absent Visible

19 (25.3%) 3 Bridging Visible

12 -week 
66 (88%) 3 Bridging Visible

3 (4%) 2 Present Visible
6 (8%) 4 Remodeling Not visible

24 -week 75 (100%) 4 Remodeling Not visible

Functional Outcome of Titanium Elastic Nailing in Pediatric Tibial Fracture



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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Follow up period time was an average of 21.27 ± 
6.70 months. During the postoperative follow-up 
visit, there was no case of delayed, nonunion, or nail 
breakage. Superficial infection was seen only in 2 
patients (2.7%) who were treated successfully. Thus, 
4 patients (5.3%) experienced nail irritation, which 
subsided without any treatment. There were 2 cases 
of limb shortening less than 2 cm. These cases come 
under satisfactory outcomes. There was no internal 

or external rotation found in any of the cases (Figure 
2). The anterior or posterior angulation found in 6 
patients was below 10°, and medial and lateral 
rotations were less than 5° seen in 4 patients, which 
according to the protocol were good (Table 2). The 
movements of knee and ankle joints were within 
normal limits except in 3 cases, where the range of 
knee motion was at 60% and after physiotherapy 
became 85% (p=< 0.0001, Table 3).

Figure 2: Pain intensity on follow-up visits.

Table 2: Comparison of range of motion at the knee joint

*Paired t-test applied for repeated observations. 

Range of motion Extension at Knee Joint Flexion at Knee Joint

Follow up visit 6-week 12 -week 24 -week 6-week 12 -week 24 -week
Mean ± SD 21.27 ± 6.70 8.87 ± 4.90 2.13 ± 2.70 89.04 ± 6.48 115.28 ± 4.41 129.32 ± 4.40
p- Value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

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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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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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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