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What’s known on the subject? and What does the study add?

Guideline recommendations on shockwave lithotripsy (SWL) are well known. In terms of the practical application of SWL, no such study has
been published in Europe before. We share our results with this survey study.
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Objective: This study aimed to evaluate the practice of extracorporeal shockwave lithotripsy (ESWL) treatment from different aspects (indications,
technical, and equipment-related characteristics) through a questionnaire response by the experienced endourologist in the European centers.

Materials and Methods: A survey of 72 questions on four main topics was prepared by our team to evaluate the demographics of technical equipment,
treatment applications, and pretreatment preparations. The survey was mailed to 200 endourologists, of whom 97 academic endourologists enrolled,
75% of them were from university or training hospitals and 69% have experience of >10 years in urology.

Results: Of the urologist, 74% had direct access to ESWL-device, and the endourologist was mainly responsible for the ESWL unit with the 61% rate
and was secondly the technician, which was trained on ESWL (25%). The factors that affect the decision for ESWL include the stone's size, location,
density, composition, and kidney anatomy. Stone density was the most preferred for the ESWL decision and the cut-off value was <1000 hounsfield
unit for the 71% of endourologists. Increased oral hydration and medical expulsive treatments were commonly used and recommended after the
ESWL session. Routine antibiotic prophylaxis was not used by most of the endourologists (45%), and ureteroscopy (39%) was the most responded
approach after steinstrasse formation.

Conclusion: Survey answers revealed that most of the experienced European endourologists decide to treatment alternatives following the
suggested guidelines and ESWL is still a valuable option for urinary stone treatment.
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Introduction

Urolithiasis is a common problem in Europe, with an estimated
prevalence of 5-9% (1). Extracorporeal shockwave lithotripsy
(ESWL) has been introduced as the only non-invasive treatment
modality for urolithiasis at the beginning of the 1980s and
continued as the most popular option until lasers and flexible

ureteroscopic instruments were available as minimal invasive
stone management (2). The treatment concepts of upper urinary
tract stones have rapidly changed in the last two decades, and
as stated in a well-conducted study, flexible ureterorenoscopic
stone management has become popular with an increase in the
application (103%) in a 5-year study period (2009-2015), while
the use of ESWL remained stable or decreased to a certain extent.
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(3). The possible reason is the more unfavorable conditions for
ESWL including shock wave resistant stones, steep infundibular
pelvic angles, long lower pole calyx, narrow infundibulum, and
long skin-to-skin distance. The literature review revealed that
complication rates between ESWL and retrograde intrarenal
surgery were not effective in treatment modality selection (4,5).

The European Association of Urology (EAU) Guidelines still
recommends SWL as the preferred modality in the treatment
of medium-sized (<20 mm) upper urinary tract stones (6,7). The
literature revealed no study on experienced endourologists with
this guideline recommendation despite the decreasing trend of
ESWL application, especially in the last 2-3 decades.

The study aimed to evaluate the practice of ESWL treatment
from different aspects (indications, technical, and equipment-
related characteristics) using a questionnaire for the experienced
endourologists in the European centers.

Materials and Methods

Since it is a survey study, it does not require ethics committee
approval. This prospective descriptive study was conducted
according to the principles of the World Medical Association
Declaration of Helsinki's “Ethical Principles for Medical Research
Involving Human Subjects.” No question was asked regarding
the personal data of patients in the survey, thus obtaining
informed consent from the centers was not considered.

A survey that was consisting of certain questions about the
current trends with ESWL treatment was conducted using
the web-based Survey-Monkey system. Survey questions
were prepared by our team and mailed to 200 endourologists
(addresses were derived from the EAU Section of Urolithiasis
database system) in an electronic environment. A recall mail
message was sent to all participant endourologists after T month
following the first mail message from January to March 2016.
The survey questionnaire preparation was aimed to evaluate

some technical details that could not be given in the guides. The
survey was prepared based on the EAU Guidelines. A total of 72
questions on four main topics were constructed to evaluate the
demographics of technical equipment, treatment applications,
pretreatment preparations, and anesthesia.

Statistical Analysis

All data from the Survey-Monkey system presented as
frequencies of the responses. Only the response rates given
to the questions from the Survey-Monkey system were given
to us. Therefore, performing advanced statistical analysis was
impossible as there was no data suitable for making separate
statistics and grouping. This can be considered as the major
study limitation.

Results

The examination of answers to the questionnaire revealed that
European endourologists showed an approach following the
guidelines.

The most remarkable and significant questions in our survey
were presented with tables, including the response rate of
each. Table 1 shows the ESWL approaches according to the
demographics and history of patients, Table 2 the ESWL
approaches for pretreatment preparations and anesthesia,
and Table 3 the important questions and answers about ESWL
options and approaches.

A total of 97 endourologists (48.5%) participated in the survey,
of whom 75% were from university or training hospitals and 69%
did have an experience period of >10 years in urology (Figure
1). Of them, 74% have direct access to ESWL-device at their
department unit, of which the electromagnetic source-based
units were the most common ones. Regarding the treatment
responsibility, endourologists were conducting the management
in the SWL unit in 61% of cases and technicians trained on SWL

Table 1. ESWL approaches according to the demographics and history of patients, including the response rate of each question
Question Yes (%) No (%) Response rate (%)
Do you apply ESWL in appropriately-sized stones as the first option in anomalous kidneys? 50 50 43

Do you apply ESWL for appropriately-sized stones as the first option in obese cases? 38 62 43

Does the age of the case affect your decision-making for ESWL? 42 58 43

Does the gender of the case affect your decision for ESWL? 9 91 43

Does the socio-cultural status of the case affect your decision for ESWL? 25 75 42

Does the previous procedure for stone removal affect your decision for ESWL? 76 24 425

Do previous ESWL treatments in the same case affect your decision for this ESWL session? 87 13 425

Do the comorbidities present (hypertension, diabetes mellitus, etc.) affect your decision for ESWL? | 58 42 425

Does the use of anticoagulants affect your decision for ESWL? 90 10 43

Does the presence of a solitary functioning kidney affect your decision for ESWL? 88 12 43

ESWL: Extracorporeal shockwave lithotripsy
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conducted the treatment in 25% of cases. Both fluoroscopy and
ultrasonography were used to capture an image and focus the
stone in 66% of the participating centers; however, fluoroscopy
alone was used in 33% and ultrasonography alone in 1%. A
reqular control for radiation exposure was performed in 78%
of the centers and 86% had special radiation isolation using
radiation protective equipment. Only 26% of the centers
reported the use of a specially designed gel without air bubbles,
which were causing problems for effective contact, whereas

71% used conventional gel. The majority of the responding
urologists (85%) did not use any special maneuver or approach
for coupling.

Most of the participants (78%) confirmed that ESWL is a
minimally invasive treatment modality and 61% made their
decisions according to the EAU guidelines (Figure 2). Informed
consent for ESWL was used in a very common manner (88%);
however, 6% never used a consent form before the treatment
and 6% did not answer this question. Of the endourologists

Table 2. ESWL approaches for pretreatment preparations and anesthesia
Question Yes (%) | No (%) | If necessary (%) | Response rate (%)
Do you perform pre-medication for patients’ anxiety? 36 25 39 38
Do you mom_tor your patients during and immediately after ESWL for 48 2 2 36,5
hemodynamic changes?
Do you apply prophylactic antibiotics before ESWL? 20 45 35 37,5
Do you accept ESWL as a “cost-effective modality” when you consider all available

- . - . 74 26 - 36,5
minimally invasive alternatives for stone management?
Regarding the social insurance concept of your country, do you accept ESWL as a

. . 88 12 - 36,5

reasonable and logical alternative?
ESWL: Extracorporeal shockwave lithotripsy

Table 3. Important questions and answers about ESWL options and approaches; a total response rate of each question
. Response

Question % rate (%)

What .pollcy for ESWL has impacted the upper ureteral The first option, if unsuccessful then URS 23

calculi? 375
URS as the first option 76

Which position do you use in ESWL in lower ureteral Prone 48

stones? 33
Supine 33

How do you adjust the level of energy during treatment? | | begin with a lower level of energy and increase gradually 87
| change the level of energy depending on the disintegration 9 34.5
level of the stone(s)

When do you evaluate the patient after ESWL? >1 week later 45 355
5-7 days later 23 '

Which radiologic method do you use to evaluate your . .

patient after ESWL? Kidney ureter bladder radiography 63 365
Ultrasonography 22

What is your definition of "SUCCESS" after ESWL? Clinically insignificant residual fragments 58 37
Completely stone-free status without any fragment 42

What is the meaning of clinically insignificant residual <3 mm 1

fragments? 36.5
<2 mm 27

What is the period for you to define the status of success

after ESWL? 3 months 4 38
1 month 38

Which radiologic method do you prefer to perform in

children before ESWL? Ultrasonography LA P
Low dose CT 25

ESWL: Extracorporeal shockwave lithotripsy, CT: Computer tomography
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without ESWL unit in their hospital, 72% reported sending the
patients for ESWL to another hospital, whereas 28% of them
tended to treat the stone(s) with another minimally invasive
modality, wherein flexible ureteroscopy (81%) was the most
commonly performed procedure (Table 1). In addition to the
renal collecting system anatomy, stone-related factors (size,
location, density, and chemical composition) were the main
parameters considered for the decision-making of ESWL.
More than half of the endourologists (54%) assessed the
stone burden by measuring the longitudinal axis of the stone
and stone volume as the second approach (27%). Most of the
endourologists reported using ureteral stenting before ESWL for
solitary functioning kidneys (always 339%, if the stone is >1.5
cm; 29%), 27% of them were found not to routinely place any
stent, and 13% did not respond to this question. Stone density
has been used for ESWL indication and 71% of endourologists
accepted <1000 hounsfield unit as a cut-off value for stone
hardness to perform ESWL (Figure 3).

Most of the endourologist (83%) evaluated urinary tract
infection status and 62% were in favor of completely stopping
the anticoagulant medication before ESWL. No special bowel
preparation was done by 62% of participants, whereas 38%
recommended feeding with aqueous food or laxative agent.
Nonsteroidal anti-inflammatory drugs (NSAIDs) (58%) were
the most commonly used analgesics before ESWL. Pediatric
ESWL was performed under either general anesthesia or Sedo-
analgesia (depending on the age of the child) by the majority of

ajt-5 year

b)6-10 year

c)11-20 year

d) »20 year

0% 10% 20% 30% 40% 50% 60% T0% 80% 80% 100%

Figure 1. Experience period of European endourologists

Personal experience
gained over the years

b) Guidelines
suggestions

0% 10% 20% 30% 40% 50% 60% 70% 80% 20% 100%

Figure 2. Guidance in treatment modality decision
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the endourologists (58%); however, 42% did not perform ESWL
for children. A maximum number of sessions was reported as 2
and 3 sessions and rates were 43% and 45%, respectively (Figure
4). The delivery rate of SW number/min was reported as 90 and
60 SW/min by 50% and 47% of the responders, respectively.
The maximum number of SW in one session for adults were
3000 (33%), 3500 (21%), 4000 (18.5%), 2000 (13%), and 1000
(10%), respectively, and 2000 (38%), 1500 (25%), 1000 (10%),
and 500 (10%), respectively, in children. The most preferred
period between the two sessions was >10 days, with rates of
46% in kidney stones and 30% in ureteral stones. Increased
oral hydration and medical expulsive treatment (MET) were
commonly recommended after SWL sessions. Routine antibiotic
prophylaxis was not used by most endourologist (45%), and
ureteroscopy (39%) was the most commonly applied approach
after steinstrasse formation (Tables 2 and 3).

Unfortunately, the Survey-Monkey system did not let us know
who or what country the respondents were from. This is another
limitation of this study. However, we know that the vast majority
of people whose e-mail addresses were given were from central,
southern, and eastern Europe.

a) 600 HU

e -

c) 1000 HU

d) 1200 HU

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 3. Cut-off value for stone density before ESWL

ESWL: Extracorporeal shockwave lithotripsy

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4. Maximum number of sessions for the same stone
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Discussion

The response rate of this survey was 33-48.5%, which seems
similar or higher than such studies reported thus far (2,8-10).
All survey-based studies were mainly performed on a national
platform and evaluated urinary tract stone management in
general. Our study is the first that aimed to investigate ESWL
trends and treatments for upper urinary tract stones in an
international-based manner by including different European
countries. Similar to our study, Lantz et al. (11) reported the
comparative evaluation of ESWL practice in American and
Canadian endourologists in 2016 and Sharma et al. (12) reported
data of phone call-based survey from 21 different centers in the
United Kingdom.

Regarding the ESWL practice in a special group of cases, most of
the respondents (62%) do not use ESWL in patients with obesity
with appropriate size stones, and 50% have applied ESWL as the
first option in anomalous kidneys (Table 1). The EAU guidelines
state that ureteroscopy is a better and safe procedure for
the management of renal stones in patients with obesity (6).
Passage of fragments after ESWL might be poor in horseshoe
kidneys; therefore, ureteroscopy was prioritized in patients with
obesity and skeletal malformations or anomalies.

Solitary functioning kidney is an important factor for ESWL
treatment decision, which was emphasized in our survey with
an 88% rate (Table 1). Our survey results revealed that 33% of
participants placed a JJ stent in all cases, whereas 27% used
stenting in patients with large-sized stones in solitary kidneys.
Lantz et al. (11) demonstrated that 51% of Canadian urologists
reported stenting the patients with solitary kidneys in a routine
manner, whereas 66% of American urologists did routinely place
a stent, suggesting that Canadian and American urologists are
more cautious than European urologists. Medico-legal problems
may be another reason for this approach in North America.

Our survey revealed that 62% of participants completely
discontinued the anticoagulant treatment before ESWL. Low
dose acetylsalicylic acid was not specifically stated in our
question, thus it could be assumed that anticoagulant treatment
meant covering low dose acetylsalicylic acid. Related to this
issue, this rate was significantly higher for American urologists,
where they tended to stop acetylsalicylic acid both for renal and
ureteral stones (96% and 900, respectively) when compared
with Canadian urologists (88% and 62%, respectively) (10).
The 2018 EAU Guidelines and American Urology Association
(AUA) Guidelines on the temporary discontinuation or bridging
of antithrombotic therapy in high-risk patients should be
discussed with the internist (6,13). A published study evaluating
the perinephric hematoma formation in patients with ESWL for
renal and proximal ureteric stones reported the anticoagulant/
antiplatelet medications as well as intraoperative hypertension

to be significant risk factors (14). The rate of perirenal hematoma
was lower (0.34%) in Razvi et al's (14) study compared to other
series. However, our study results revealed that only low dose
acetylsalicylic acid (81 mg) and nonsteroidal anti-inflammatory
drugs were continued before ESWL while warfarin, heparin,
dipyridamole, clopidogrel, and ticlopidine were discontinued.
Anticoagulant/antiplatelet medications were found as a
significant risk factor for perinephric hematoma (hazard ratio:
4.198). Another study reported that perirenal hematoma
occurred in 0.53% of patients, of which 0.23% were only
clinically symptomatic. All patients who had perirenal hematoma
were reported using medication for cardiovascular diseases, but
in this study low dose (100 mg) acetylsalicylic acid intake did
not influence the perirenal hematoma (15). Another recent
study reported similar rates for perirenal hematoma after ESWL
(16). Razvi et al. (14) revealed the model of the ESWL machine.
However, our study did not evaluate the different ESWL models,
thus we could not comment on this issue.

Antibiotic prophylaxis is not used by most of the endourologists
(45%) in our survey. The American urologists reported high
rates of prophylactic antibiotic usage (78%); however, this rate
was significantly low among the Canadian urologists, which
was reported in 2% of the cases. Interestingly, both groups of
urologists reported similar rates for the performance of routine
urine culture examination (11). However, both EAU and AUA
guidelines do not recommend routine use of antibiotics before
ESWL (6,17). Our study revealed that 20% performed routine,
antibiotic usage, which reflects the European approach as
Sharma et al. (12) with 25% from the United Kingdom. Both
guidelines recommend using prophylactic antibiotics in case
of any suspicion of urinary tract infection. Our survey did not
evaluate the ESWL application to patients with nephrostomy
tubes but recommended to use of intravenous prophylactic
antibiotics before ESWL in patients with the increased bacterial
burden (6,7).

Our study revealed that NSAIDs (58%) is the most commonly
used analgesics before ESWL, which is similar to Sharma et al.
(12), and diclofenac was the most frequently used agent. The
EAU guidelines recommend controlling pain during the ESWL
procedure to limit pain-related movements for precise and
successful targeting (6). Of the American urologists, 8% routinely
used general anesthesia during ESWL, whereas only 5% among
the Canadian urologists (11). Higher ESWL treatment success
rates were reported with general anesthesia than intravenous
sedation application; however, our institute does not routinely
use general anesthesia for ESWL except for children (18). A
recent review reported that simple analgesics, NSAIDs, and
opioids could all reduce the pain that is associated with ESWL
to a tolerated level. No compelling differences were revealed in
the safety or efficacy of simple analgesics and NSAIDs; however,
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analgesia was more often described as adequate for opioids
than NSAIDs (19). Our study reported opioid usage in 21.6% of
respondents.

MET was routinely used in 38% of cases and 39% of cases with
larger fragments in our survey. Sharma et al. (12) reported using
MET in 20% of the renal stone cases and 15% of ureteric stones
after ESWL. The EAU Guidelines recommend using MET after
ESWL for renal and ureteric stones to increase stone-free rates
and reduce analgesic requirements (6). Our results demonstrated
the highest application rates of MET than the previous reports
in the literature.

The delivery rate of shock waves using 90 and 60 SW/min was
reported in 50% and 47% of respondents, respectively. Other
meta-analyses confirmed that ESWL efficacy could be improved
with slower SW application rates, with approximately 50%
significantly reduced costs (20-22). Of the Canadian urologists,
76% reported using a high SW delivery rate (120/min), and
the American urologists reported similar SW rates with our
results as 45% for 60 SW/min and 41% for 90 SW/min (11).
Compatible with the EAU guidelines, our study revealed that3%
of participants use 120 SW/min. The EAU guidelines pointed
out that tissue damage increased with an increased SW rate
(6). The maximum number of SW in one session for adults was
3000 in our survey, which was similar to both the Canadian and
American urologists (11).

Proper acoustic coupling is recommended by the EAU guidelines
since the air bubbles were not eliminated effectively during the
acoustic coupling, which significantly decreases the delivery
of SW energy and deflects 99% of SW as previously reported
(6,23,24). Our study revealed that 26% of the participants
reported using special gels whereas the others (71%) used
normal ultrasonography gel (6,24).

Our study revealed that 48% preferred the prone position as
the most preferred position for distal ureteral stones. However,
Kamel et al. (25) revealed a higher stone-free rate for the supine
transgluteal position compared with the prone position. Other
studies supported and revealed successful results in supine
transgluteal position for the distal ureteral stones with ESWL
(26,27).

Study Limitations

Our study is the first one that reflected the European treatment
trends and technical equipment of ESWL; however, it has some
certain limitations. First, our survey had so many questions and
this relatively time-consuming format could lower the response
rates of the questionnaire. Additionally, a recall mail message
was sent to all participants after 1 month following the first
one. The participation rate could have been higher with more
than one recall mail. However, our study is valuable because it is
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the first study on ESWL to reflect the approaches of experienced
endourologists in Europe.

Conclusion

Data obtained from our study revealed that most experienced
European endourologist make their treatment decisions
according to the EAU guideline. ESWL is still preferred in the
treatment of symptomatic urinary stones by the majority of
our respondents. The literature review revealed no publication
similar to this study from Europe.
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