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Background: Extracorporeal Shock Wave Lithotripsy (ESWL) is a non-invasive treatment of urinary 
stones which breaks them, by using externally applied, focused, high intensity acoustic pulse, into 
smaller pieces so that they can pass easily through ureter. Shock wave generation, focusing, coupling 
and stone localisation by fluoroscope or ultrasound are the basic components of ESWL. ESWL has 
some complications and is contraindicated in certain situations. The aim of this study was to evaluate 
the effectiveness and safety of ESWL in kidney and upper ureteric stones by Electromagnetic 
Lithotriptor. Methods: All adult patients with renal and upper ureteric stones having a diameter of up to 
1 Cm were included in the study. Basic evaluation such as history, examination, ultrasound and 
excretory urography were performed. Electromagnetic lithotripsy was done and data were collected on 
a printed proforma from 1st January 2008 to 30th March 2009 in Institute of Kidney Diseases, Peshawar. 
Results: Out of a total of 625 patients 463 were male and 162 were female; 67.36% of patients were 
having renal stones, 23.84% upper ureteric and 8.8% both renal and ureteric stones. Complications 
noted were renal colic in 9.76%, haematuria in 3.2%, steinstrasse in 2.72%, and fever in 1.12% of 
patients. The stone free rate was 89% and 7% of patients were having stone fragments <4 mm. ESWL 
failed in 4% of patients. Conclusion: ESWL is a safe and effective way of treating kidney and upper 
ureteric stones. 
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INTRODUCTION 
Extracorporeal shock wave lithotripsy (ESWL) is the 
non-invasive treatment of urinary and billiary 
stones.1,2 It was developed in the early 1980s in 
Germany by Dornier Medizintechnik GmbH and, 
within a few years; ESWL became a standard 
treatment of calculosis.3 It is estimated that more than 
one million patients are treated annually with ESWL 
in the USA alone.4,5 

The lithotripter attempts to break up the 
stone with minimal collateral damage by using 
externally applied, focused, high intensity acoustic 
pulse.4,6 The patient lies down in the apparatus bed, 
with the back supported by a water filled coupling 
device placed at the level of kidneys. A fluoroscopic 
X-ray imaging system or an ultrasound imaging 
system is used to locate the stone, and the focal point 
of shock wave is focused on the stone. The treatment 
usually starts at the machine’s lowest level, with a 
long gap between pulses, in order to accustom the 
patient to the sensation. The frequency of pulses and 
the power level are then gradually increased, so as to 
break up the stone more effectively. The successive 
shock wave pressure pulses result in direct shearing 
forces, as well as cavitation bubbles surrounding the 
stone, which fragment the stone into smaller pieces, 
so that they can easily pass through the ureter.7–9 The 
process takes about an hour.6,8,10 

The ESWL works best with stones between 
4 mm–2 cm in diameter, that are still located in the 
kidney and up to 1cm stone in the upper ureter.5,6,8 
The complications of ESWL are renal colic, bleeding, 
steinstrasse, gastro intestinal tract side effects, 
hypertension, and mortality.8,10,11 The ESWL is 
contraindicated in pregnancy, uncontrolled 
coagulopathy, uncontrolled hypertension, urinary 
tract obstruction distal to the stone, and urinary tract 
infection with fever.7,8,11 

The aim of this study was to evaluate the 
effectiveness and safety of ESWL in kidney and 
upper ureteric stones by electromagnetic lithotriptor. 

MATERIAL AND METHODS 
This was a descriptive study of 625 patients, which 
was conducted in Institute of Kidney Diseases 
Peshawar, Pakistan, from 1st January 2008 to 30th 
March 2009. All patients having kidney stones up to 
2 Cm and upper ureteric stones up to 1cm, having age 
of 20 years or more and having normal renal function 
tests were included in this study. Patients having 
pregnancy, uncontrolled coagulopathy, uncontrolled 
HTN and urinary tract infection with fever were 
excluded from this study. An informed consent was 
taken and then pre-treatment history, clinical 
examination, routine blood tests, urine analysis, urine 
culture, intravenous urography and Ultrasound were 
done. 
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The ESWL, through an electromagnetic 
lithotriptor was done in patients who fulfilled the 
inclusion and exclusion criteria. One to three sessions 
of ESWL were done until a stone free-state or stone 
fragments <4 mm were achieved. After ESWL 
treatment routine follow up included 
ultrasonography, blood pressure control, laboratory 
tests and plain X-ray KUB. 

Post-ESWL complications were noted. All 
the above information were collected and entered into 
a semi structured proforma. 

The data were collected on a specially 
designed proforma for these patients. After labelling 
of data into SPSS-10, descriptive statistics like mean, 
median, standard deviation and percentages were 
calculated accordingly. 

RESULTS 
Total number of patients was 625, in which 463 
(74.04%) were male and 162 (25.9%) were female. 
The mean age was 40.15 years. Out of 625 patients, 
421 (67.36%) were having renal stones, 149 (23.84%) 
upper ureteric stones and 55 (8.8%) were having both 
renal and ureteric stones. Three hundred and three 
patients (48.48%) were having left sided stones, 290 
(46.4%) were having right side stones and 32 patients 
(5.12%) were having stones on both sides. Age 
distribution of the patients is given in Table-1. 

Post-ESWL complications were noted in 
which flank pain was most common complication as 
shown in Table-2. Out of 625 patients, 556 (88.96%) 
patients were stone free on X-ray KUB and U/S renal 
tract, (Table-3). 

Table-1: Age Distribution 
Age Ranges (Years) Patients Percentage 
20–30 127 20.32 
31–40 210 33.6 
40–50 158 25.28 
51–60 130 20.8 

Table-2: Complications 
Complication Patients Percentage 
Flank pain 61 9.76 
Haematuria 20 3.2 
Steinstrasse 17 2.72 
Fever 7 1.12 

Table-3: Success and Failure Rates 
Post-ESWL status Patients Percentage 
Stone-free 556 88.96 
<4 mm Fragment 44 7.04 
ESWL Failure 25 4.00 

DISCUSSION  
ESWL is non invasive and widely accepted as first 
line treatment for majority of urinary calculi. There 
are different types of lithotripters available, which are 
usually characterised by the type of shockwave 

generator like electrohydraulic, electromagnetic and 
piezoelectric.5,7,10 Stone size and composition is very 
important for success of ESWL. Calcium oxalate 
monohydrate, calcium phosphate and cystine stones 
are difficult to fragment.8,9 

In our study the mean age was 40.15 years. 
In a study from Quetta12, the peak incidence was in 
the age group of 21–40 years. Akhter MS13 reported 
mean age of 38.24 years. In another study conducted 
by Butt A14, the mean age was 37.7 years.  

In our study the male to female ratio was 
2.8:1. Arian GM16 reported male to female ratio 4:1. 
Rajput AP12 and Akhter MS13 conducted studies in 
which they reported male to female ratio 3.8:1 and 
2.5:1 respectively. Butt A14 reported male to female 
ratio 2.2:1. 

In our study flank pain was the commonest 
complication, which was 9.76%; it was treated by 
prescribing NSAIDs. Tombolini P17 and Botoca MR18 
conducted studies in which they reported incidence of 
pain to be 6.2% and 10.2% respectively. Butt A14 
reported pain incidence in 5.9% patients after ESWL 
treatment. Pain was also a common complication after 
ESWL in study conducted by Mohayuddin N.19 

Haematuria was the 2nd most common 
complication in our study, which settled within 3–4 
days. In our study haematuria was noted in 3.2% 
cases. Botoca MR18 and Maheshwari P20 reported 
same incidence of haematuria after ESWL treatment. 

Steinstrasse is a well known complication of 
treatment of large renal or ureteric calculi with 
ESWL.7,9,11 In our study steinstrasse was reported in 
2.72%. It was treated either by prescribing NSAIDs 
and alpha blockers or giving ESWL to the leading 
stone of steinstrasse. Tombolini P17 and Botoca MR18 
noted steinstrasse in 2–3% of patients. Butt A14 
reported steinstrasse in 2.9% of cases. 

Fever may occur after ESWL for urolithiasis. 
Fever was due to urinary tract infection which was 
treated by prescribing specific antibiotics according to 
urine culture and sensitivity. In our study it was noted in 
1.12% of cases. Butt A14 reported it in 1.7% of cases. 
Mohayuddin N19 noted it in 2.5% of patients.  

Stone clearance after ESWL is influenced by a 
number of factors, i.e., stone, patient and machine.6,7,9 In 
our study the stone free rate was 89% and insignificant 
stone fragments, i.e., <4 mm size were 7%. Kamran T21 
noted stone clearance rate of 90%. Coz F22 and Butt A14 
reported stone clearance rates of 87% and 96.5% 
respectively. ESWL clearance rate in a study from Saudi 
Arabia23 varied between 70–75%.  

CONCLUSION 
ESWL is the non invasive way of treating kidney and 
upper ureteric stones for indicated patients due to low 
complication and failure rate. 
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