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INTRODUCTION

Urolithiasis represents
condition that has

a prevalent
widespread
significant rates of recurrence, and potential

ABSTRACT

Background: Urolithiasis represents a prevalent urological condition that
necessitates prompt intervention. Upper ureteric calculi are usually treated by
either ureteroscopic lithotripsy (URSL), percutaneous nephrolithotomy or
extracorporeal shock wave lithotripsy (ESWL). This study was conducted to
analyze the efficacy of ESWL for upper ureteric calculi at a tertiary care
hospital.

Material and Methods: From January 2023 to June 2023, a total of 57 adult
patients with single upper ureteric calculus <2 cms in size and <1500
Hounsfield units were included in the study and underwent primary ESWL at
our hospital. The primary objective of the study was the stone-free status, as
assessed by plain radiography and non-contrast enhanced computed
tomography within three months following the final treatment session. Patients
who did not respond after two sessions of ESWL were classified as treatment
failures. Descriptive analysis, independent t-test and Chi-square test were used
for data analysis.

Results: 46 out of 57 (80.7%) patients achieved stone free status. On analysis,
stone size (p<0.001) and stone density (p<0.001) were found to be
significantly higher in patients with ESWL failure. However, patient age
(p=0.129), gender (p=0.603), body mass index (p=0.208), stone laterality
(p=0.285), nature of disease (p=0.573) and duration of symptoms (p=0.936)
showed no statistically significant difference between the groups. Steinstrasse
was a complication in 5 (8.77%) patients among whom 2 patients required
URSL.

Conclusion: ESWL offers an effective, safe, non-invasive method for treating
upper ureteric stones less than 2 cms in size with a satisfactory stone-free rate.
Stone size and stone density are important predictors of a successful ESWL.
Key Words: Extracorporeal shockwave lithotripsy, Hounsfield unit,
steinstrasse, upper ureteric calculus.

shock wave lithotripsy (ESWL), percutaneous
nephrolithotripsy, laparoscopic ureterolithotomy,
and open ureterolithotomy.?1 Nevertheless, there
remains a deficiency in definitive evidence based
guidelines for the treatment of large proximal

urological
occurrence,

complications necessitating prompt intervention.
Various therapeutic strategies exist for the effective
management of ureteric stones, aiming for complete
stone removal while minimizing patient morbidity.
The predominant methods employed include
ureteroscopic lithotripsy (URSL), extracorporeal

ureteral stones.

Furthermore, the selection of the most appropriate
treatment modality is influenced by multiple factors,
such as the size, composition, and location of the
stone, as well as clinical considerations, the
availability of equipment, and the surgeon's
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expertise.®l The guidelines established by the
European Association of Urology advocate for
ESWL or URSL as the preferred initial treatment
options for proximal ureteral stones.“

ESWL was introduced as a treatment for renal
stones in 1980 and has since become a widely
accepted method for the minimally invasive
management of urolithiasis. Initially, the application
of ESWL was limited to upper ureteric and renal
stones. Over time, it has evolved to include distal
ureteric stones in its treatment repertoire, primarily
due to its favorable characteristics, which include
the absence of significant side effects or
complications, no requirement of anesthesia, cost-
effectiveness, and a high degree of safety.>" This
study was conducted to analyze the efficacy of
extracorporeal shock wave lithotripsy for upper
ureteric calculi at a tertiary care hospital.

MATERIALS AND METHODS

A total of 57 patients diagnosed with radiopaque
single upper ureteric calculus and treated with
primary ESWL at our hospital from January 2023 to
June 2023 were included in the study. Patients with
age <18 years or >60 years, multiple stones,
bilateral calculi, stone size >2 cms, stone density
>1500 Hounsfield units (HU), preexisting
coagulopathy,  solitary  functioning  Kidney,
congenital abnormality were excluded from the
study. The upper ureter was defined as the segment
extending from the ureteropelvic junction to the
superior margin of the sacroiliac joint. Detailed
patient history was recorded, and a comprehensive
clinical examination was performed. Diagnostic
investigations included routine blood investigations,
plain radiography, ultrasonography, intravenous
urography and non-contrast enhanced computed
tomography (NCCT). The treatment protocol was
thoroughly explained to the patients. All procedures
were conducted as in-patient basis without the use
of anesthesia. The Storz Medical Modulith SLX—
F2, an electromagnetic shock wave lithotripter, was
employed to deliver shock waves, with low-energy

waves administered initially and gradually increased
based on patient tolerability. The primary objective
of the study was the stone-free status, defined as the
absence of visible fragments or the presence of
fragments smaller than 3 mm, which were classified
as clinically insignificant residual fragments, as
assessed by plain radiography and NCCT within
three months following the final treatment session.
Patients who did not respond after two sessions of
ESWL were classified as treatment failures, and
alternative treatment options were discussed with
them. Descriptive analysis, independent t-test and
Chi-square test were used for data analysis.

RESULTS

Table 1 shows various patient characteristics. Mean
age was 43.47 = 9.07 years with a male to female
ratio of 1.59:1. In 34 patients calculus was on left
side while 23 patients had right sided calculus. In 12
patients the stone was recurrent, whereas 45 patients
were first time stone formers. In 15 patients duration
of symptom was less than 7 days. The mean stone
size was 14.0 £ 3.7 millimeters and mean stone
density was 877.44 + 169.77 HU. [Table 1]

46 out of 57 (80.7%) patients achieved stone free
status. On analysis, stone size (p<0.001) and stone
density (p<0.001) were found to be significantly
higher in patients with ESWL failure. However,
patient age (p=0.129), gender (p=0.603), body mass
index (p=0.208), stone laterality (p=0.285), nature
of disease (p=0.573) and duration of symptoms
(p=0.936) showed no statistically significant
difference between the groups. [Table 2]

Ureteric colic was seen in 19 (33.33%) patients. 4
(7.02%) patients had post procedure gross
hematuria. 2 (3.51%) patients developed febrile
episodes and were managed conservatively with
antibiotics and supportive treatment. However,
steinstrasse was a complication in 5 (8.77%)
patients among whom 2 patients required URSL
while others were managed conservatively. [Table
3]

Table 1: Patient characteristics

Variable Mean (£ SD) or Number (n)
Total number of patients (n) 57

Mean age (years) 43.47 £9.07
Gender (n)

Male 35
Female 22

BMI (kg/m?) 24.33+155
Laterality of stone (n)

Right 23

Left 34
Nature of Disease (n)

De novo 45
Recurrent 12

Stone size (mm) 14.0+37
Stone density (HU) 877.44 +£169.77
Duration of symptoms (n)

<7 days 15
>7days 42

BMI body mass index, HU Hounsfield Unit, SD Standard deviation
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Table 2: Analysis of factors predicting successful extracorporeal shock wave lithotripsy

Variable Patients \éwst\r/\v's_uccessful Patients with ESWL Failure p-value
Total number of patients (n) 46 11
Mean age (years) 42.80 +9.26 46.27 +8.03 0.129
Gender (n)
Male 29 6 0.603
Female 17 5
BMI (kg/m?) 2442 +1.48 23.99+1.85 0.208
Laterality of stone (n)
Right 17 6 0.285
Left 29 5
Nature of Disease (n)
De novo 37 8 0.573
Recurrent 9 3
Stone size (mm) 13.2+35 175+16 <0.001
Stone density (HU) 834.63 + 157.64 1056.46 + 76.75 <0.001
Duration of symptoms (n)
<7 days 12 3 0.936
>7days 34 8
BMI body mass index, HU Hounsfield Unit
Table 3: Complications of extracorporeal shock wave lithotripsy
Complication Number of patients (%)
Hematuria 4 (7.02%)
Ureteric colic 19 (33.33%)
Febrile episodes 2 (3.51%)
Steinstrasse 5 (8.77%)

DISCUSSION

The initial discoveries regarding the ability of
acoustic shockwaves to break apart brittle materials
occurred during the 1950s. The first documented
instance of utilizing ESWL for the treatment of
renal calculi in humans was in 1980. Dornier HM-3,
the first commercially available lithotriptor, was
introduced in 1983. ESWL transformed the
approach to managing urolithiasis, shifting from a
predominantly surgical method to one that is now
primarily minimally invasive. While the stone
fragmentation rates achieved with the HM-3 were
notable, the procedure necessitated general
anaesthesia. The introduction of second-generation
lithotriptors  enabled  treatment under local
anaesthesia, albeit with a reduction in the efficiency
of stone fragmentation. Current fourth-generation
lithotriptors yield treatment outcomes comparable to
those of the HM-3, but they can be administered as
outpatient procedures with the option of oral or
intravenous analgesia.[®1°!

Treatment methods used for proximal ureteric
stones include URSL, ESWL, percutaneous
nephrolithotripsy, laparoscopic ureterolithotomy,
and open ureterolithotomy. European Association of
Urology guidelines recommend both URSL and
ESWL equally for proximal ureteric stones less than
1 cm. However, it recommends URSL as first
choice followed by ESWL in the management of
stones larger than 1 cm in non-obese patients.l*! This
study was conducted to analyze the efficacy of
extracorporeal shock wave lithotripsy for upper
ureteric calculi at a tertiary care hospital.

Stone free rates (SFR) for ESWL in upper ureteric
calculus has varied from 72% to 94% in various

studies.[*Y Al-Marhoon et al. reported SFR of 88%
for ureteric stones.'? Recently, Singh et al. showed
a total clearance rate of 81.81% for upper ureteric
stones.[®! In our study, an average SFR of 80.7%
was achieved. Logarakis et al. showed higher SFR
for stones less than 10 mm in size as compared to
stones more than 10 mm (79.6% vs 63.6%).0%%
Various studies have shown similar results.[*+%4l
Yazici et al. showed that higher stone density
independently predicted ESWL failure in proximal
ureteric calculi.l*® Our study also found higher stone
size (p<0.001) and stone density (p<0.001) to be
significantly associated with ESWL failure.

Ureteric colic was the most common complication
occurring in 33.33% patients in our study. 3.51%
patients developed febrile episodes and were
managed conservatively with antibiotics and
supportive treatment. Steinstrasse was seen in
8.77% patients among whom 40% (2 out of 5)
required URSL while others were managed
conservatively. In a study by Batra et al. including
76 patients of upper ureteric calculus, 5.2% patients
had ureteric colic, 2.6% patients had gross
hematuria, 3.9% patients developed fever and 3.9%
patients had steinstrasse while 2.6% patients
suffered from severe nausea or vomiting.[*4

ESWL offers several benefits however it has a few
important disadvantages such as success of the
treatment can be affected by various factors like
stone size, stone density, stone composition, stone
location, and the patient's anatomy. Also, frequent
complications such as pain, hematuria, and
steinstrasse are major drawbacks. Our study has few
limitations including a smaller patient cohort. Also
it is a single center study where all cases were done
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on a single machine (Storz Medical Modulith
SLX—F2).

CONCLUSION

This study highlights that ESWL offers an effective,
safe, non-invasive method for treating upper ureteric
stones less than 2 cms in size with a satisfactory
SFR. Stone size and stone density are important
parameters while recommending ESWL for such
patients.
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