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Objective: To compare the stone free rate between ureteroscopic lithotripsy (URSL) and extracorporeal shock wave lithot-
ripsy (SWL) for proximal ureteric calculi (UC).

Material and Method: Between February 2010 and June 2015, patients who underwent URSL with semi-rigid 6.5/7 Fr(Wolf.)™
with Lumenis Versa Pulse Holmium: YAG laser or SWL with Dornier compact Delta for proximal UC <2 cm were reviewed.
The data included demographic, perioperative status, stone free, and retreatment rate. To compare these two modalities of
treatment, statistical analysis was calculated by Chi-square and independent-T test.

Results: Total of 150 patients were included. 75 patients underwent URSL (mean stone burden was 9.77 mm) while another
75 patients underwent SWL (mean stone burden was 9.06 mm). The stone free rate was 85.3% in URSL group vs. 44% in
SWL (p<0.001). 4/75 patients (5.3%) in URSL group required more than one procedure, 17/75 patients (22.7%) in SWL
group required re-treatment (p<0.001). The complications of these two modalities were infection, stone migration, and
hematuria while urosepsis, ureter stricture, and ureteric perforation were found only in the URSL group; 4%, 2.7% and
1.3% respectively. Whereas steinstrasse (5.3%) and renal colic (2.7%) were found only in SWL group.

Conclusions: URSL is an effective treatment for proximal ureteric calculi <2 cm which had better outcomes in term of stone

free and less re-treatment.
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Ureteric calculi has been the health problem
for several decades. Even though most of the cases,
the stone can pass down the ureter spontaneously but
there are many patients suffer from pain or deterioration
of kidney function. The treatment of ureteric calculi
has been changed from ureterolithotomy to minimally
invasive procedures for several years particularly
ureteroscopic lithotripsy (URSL) for the distal ureteric
calculi®?, Proximal ureteric calculi was difficult to reach
by the semi-rigid ureteroscope, therefore, shockwave
lithotripsy (SWL) has the major role for this stone
location®. However, the success rate of SWL was 50%
to 80%©, thus re-treatment was required for this
situation. The treatment of proximal ureteric calculi still
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has pros and cons for each approach including SWL
and URS® thus we studied the success rate
comparison of the two modalities between SWL and
URSL.

Material and Method

This study was approved by Siriraj
Institutional Review Board, number SI 582/2015.
Medical records of patients underwent SWL or URSL
for proximal ureteric calculi at Siriraj Hospital, Mahidol
University from February 2010 to June 2015 were
reviewed. Patients who had proximal ureteric calculi
less than 2 cm were included. The diagnosis was made
using plain x-ray or CT scan, while proximal ureter was
defined as the ureter above the upper border of sacroiliac
joint. The exclusion criteria were patient under 18 or
over 80 years old, patient who had urinary tract infection,
patient who had bleeding disorder, and pregnant
woman.

In SWL group, patient would received 90 or
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120 mg of Etoricoxib 30 minute before the procedure.
SWL was performed using the machine Dornier
Compact Delta™ (Dornier Medizintechnik GmbH,
Germering, Germany), intensity of the shot was the
maximum level that patient can tolerate (level 4-6, 11-13
kV) and number of shot were 3,000-4,000 shots for each
time of treatment. Stone status was evaluated by plain
x-ray at 2-4 weeks after the procedure.

In URSL group, the procedure was performed
under general anesthesia, semi-rigid ureteroscope (6.5/
7 Fr. Wolf™) was utilized. Hol: YAG laser (Lumenis
Versa Pulse Holmium: YAG laser) was the energy to do
lithotripsy. As similar to the SWL group, patients had
plain x-ray to evaluate stone status at 2-4 weeks after
the surgery.

Data included patient’s demographic data,
number of treatment, stone status after the treatment,
adjunctive treatment, and complications were gathered.
The primary outcome was the success of treatment
that determined as no residual stone greater than 4 mm
and patient had no stone related symptoms.

Statistical analysis was analyzed using Chi-

Table 1. Demographics

square and independent t-test, statistically significant
was determined as p-value <0.05. SPSS software version
18.0 was used.

Results

During the study period, there were 150
patients with proximal ureteric calculi. Of these patients,
there were 75 patients in each group who were suitable
for the study. The demographic data is shown in
Table 1, there was no difference among the study
groups. Primary outcome of the study was the
successful of treatment, this defined as no residual
stone greater than 4 mm and no stone related symptoms.
The URSL group had more success rate than the SWL
group (85.3% vs. 44%, p<0.001), retreatment was higher
in SWL group than the URSL (22.7% vs. 5.3%, p<0.001),
and size of residual stones were not different between
the URSL and the SWL (5.09 mmvs. 4.54 mm, p=0.371)
as shown in the Table 2. In the SWL, there was higher
number of treatment than the URSL 2 times (22.7% vs.
5.3%), 3times (16% vs. 2.7%), 4 times (6.7% vs. 2.7%)
as shown in Table 3.

URSL (n=75) ESWL (n=75) p-value
Age (year) 56.51+1.57 52.27+1.56 0.059
Gender (male/female) 43/32 51/24 0.177
BMI 25.61+0.408 24.95+0.330 0.662
Symptoms
Pain 53 (70.7%) 57 (76%) 0.460
Hematuria 10 (13.3%) 14 (18.7%) 0.373
UTI 8 (10.7%) 6 (8%) 0.575
Asymptomatic 12 (16%) 7 (9.3%) 0.220
Surface
Width 5.97+1.9 5.49+2.04 0.141
Length 9.77+3.89 9.06+3.44 0.241
Side (right/left) 39/36 32/43 0.252
Diabetes 15 (20%) 12 (16%) 0.524
Hypertension 39 (52%) 32 (42.7%) 0.252
Chronic kidney disease 9 (12%) 2 (2.7%) 0.028
Aspirin 5 (6.7%) 6 (8%) 0.754
Table 2. Outcomes of study
URSL ESWL p-value
Success rate (%) 64 (85.3%) 33 (44%) <0.001
Retreatment rate (%) 4 (5.3%) 17 (22.7%) <0.001
Residual stone
Width (mm) 5.09+1.7 454+1.7 0.371
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The overall complication of these two
procedures were not statistically different as shown in
Table 5. Stone migration and hematuria were found
in the two procedures, whereas urosepsis, ureteral
stricture, and ureteral perforation were found only in
the URSL group. However these complications,
urosepsis was successfully treated by intravenous
antibiotic, while ureteral stricture and perforation was
mild degree that was able to manage endoscopically
without long term complication.

Discussion

The study had no difference of patient
demographic data among two groups. According to
the successful of treatment, there was higher in URSL
group than the SWL (85.3% vs. 44%, p<0.001).The
difference of procedure between these two groups was
URSL had been done under general anesthesia, while
the SWL was under oral analgesic agent. The
successful of URSL in our study was similar to previous
study from Stewart and Kumar®® (100% and 86.6%

Table 3. Number of treatment

respectively). However the success of SWL in their
studies were higher than ours (88.9%, 82.2%, and 44.0%
respectively). In their studies, SWL was undergone
under occasionally parenteral and oral analgesic agent,
SWL was limited its intensity of power emission at low
level, therefore, the power of shock wave may not
enough to break up the stone. However, at low power
of shock wave, there was minimal injury to the kidney
parenchyma and the SWL was able to perform in the
out-patient department.

The renal function was improved after both
procedures, however there were not significantly
different between pre and post-treatment of each
procedure (Table 4). The improvement occurred after
obstruction was relieved from the two procedure. URSL
tended to have more improvement of renal function
because after the procedure there was routinely use of
ureteral stent. Therefore, the improvement of renal
function was from the drainage rather than the procedure
itself.

Complications in the study were shown in
Table 5. Infection and sepsis was higher in the URSL
because during the procedure, irrigating fluid was used
to make clear vision, this may cause retrograde infection
if there was contaminated urine. Retropulsion of the

Number of treatment URSL ESWL e .
stone was another complication in the URSL, this

1 67 (89.3%) 41 (54.7%)  usually caused by the pressure of irrigating fluid. This
2 4 (5.3%) 17 (22.7%)  situation was managed by using the flexible
3 2(2.7%) 12 (16%) ureteroscope to follow and break up the stone in the
4 2 (2.7%) 5 (6.7%) kidney.
Table 4. Renal function
GFR (ml/min) Before Rx After Rx p-value
URSL 69.93 (44.93 - 94.93) 73.69 (47.69 — 99.69) 0.134
ESWL 80.27 (57.47 — 103.07) 81.47 (60.77 — 102.17) 0.135
Table 5. Complications
Complications (%) URSL ESWL p-value
Overall 14 (18.6%) 9 (12%) 0.052

Renal colic 0 2 (2.7%)

Migration 7 (9.3%) 2 (2.7%)

Urosepsis 3 (4%) 0

Stricture 2 (2.7%) 0

Steinstrasse 0 4 (5.3%)

Hematuria 1(1.3%) 1(1.3%)

Perforation 1(1.3%) 0
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Conclusion

Comparing two modalities to treat proximal
ureteric calculi less than 2 cm, URSL had better
outcomes than SWL in term of stone free and re-
treatment, while complications were not different.

What is already known on this topic?

There was certainly known that ESWL is a
good option to treat small proximal ureteric calculi,
while ureteroscopic treatment is a good option for the
a large one. The argument of pros and cons of these
two treatments still exists.

What this study adds?

In term of stone free which is the goal of
treatment. Ureteroscopic treatment has provided the
better outcome for stone less than 2 cm, while
complications were not different.
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