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Summary

Introduction: Extracorporeal shock wave lithotripsy (ESWL) used to
be performed under general anesthesia. Today, although it is a pain-
ful procedure, it is performed under analgosedation. The aim of the
study was to determine the severity of acute pain associated with
ESWL using two comparative protocols for preemptive analgesics:
tramadol vs. ketoprofen plus tapentadol.

Methods: A clinical prospective randomized cohort study included
200 patients of both sexes aged 18-80 years who were divided into
two groups: group 1 received a combination of ketoprofen 100 mg/
tramadol 50 mg i.m. 30 minutes before surgery; group 2 received
tapentadol IR 50 mg orally, 1 hour before surgery. Pain intensity (NRS)
and complications were recorded before, during and at the end of
the procedure, respectively.

Results: No difference was found in the preoperative characteris-
tics of patient population, size and localization of the stone. Dimen-
sions of kidney-localized stones were significantly higher in group
2 compared to group 1 (T test .000). There was a statistically signif-
icant increase in pain intensity before and during the procedure as
well as pain intensity decrease during and after the procedure in each
group (T test .000). In group 2, 10% of patients experienced severe
pain during the procedure, compared to 3%of patients in group 1
(Mann-Witney 0.005). In the severe pain subgroups of each patient
group, drowsiness occurred in 5% of patients in group 2, which was
significantly more than the 1% in group 1 (overall incidence in both
groups was 25%).

Conclusion: Although both protocols offered average moderate
pain intensity during the procedure, severe pain and nausea were ob-
served more frequently in the tapentadol group, which was related to
stone size and JJ stent insertion.
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INTRODUCTION

After the introduction of extracorporeal shock wave lith-
otripsy (ESWL), the procedure was performed under
general anesthesia. Technical improvement of the ESWL
device made it possible to perform the treatment without
general anesthesia, although less energy is used to break
up the stone. Nevertheless, ESWL is still generally con-
sidered a painful procedure. This may be because shock
waves reach superficial (skin and muscles) and deeper
structures (ribs, nerves and kidney capsule) (1,2).

Pain is generally believed to affect the outcome of
ESWL, as involuntary pain is caused by movements and
excessive breathing excursions during the procedure,
which interferes with the surgeon’s efforts to focus on the
stone. A high pain sensation may also limit the ability to
apply the appropriate dose of energy (3,4). In addition,
pain that limits the patient’s cooperation may limit the
energy and number of shock waves and lead to more com-
plications, such as a higher rate of renal hematoma due to
increased blood pressure (5).

To date, there are no guidelines for pain management
during ESWL treatment, and different treatment proto-
cols and different medications are used. Traditionally,
non-steroidal anti-inflammatory drugs (NSAIDs) such
as diclofenac, ketorolac and piroxicam are used, but
sometimes opioids such as morphine, pethidine and fen-
tanyl are also used (6,7).

Pain caused by shock waves is usually described as
burning and stabbing (8,9).

Non-steroidal anti-inflammatory drugs (NSAIDs) are
the most widely used analgesics in the world, mainly be-
cause of their analgesic and anti-inflammatory properties
(10,11).In 1991, molecular biologists discovered that there
are two different gene codes for cyclooxygenases - COX1
and COX2 (12). Both enzymes are distributed differently
in the organism and are regulated differently. COX 1 is a
constitutively present enzyme in most tissues of the body.
They most likely influence the production of a constant
amount of eicosanoids (prostaglandins and similar sub-
stances) to maintain physiological homeostasis in many
organs such as the kidneys, lungs, stomach, etc. COX2
is found in macrophages and other cells of inflamed tis-
sue (13). The expression of this enzyme is suppressed
by glucocorticoids (14, 15). Opioids are substances with
morphine-like effects, including both agonists and antag-
onists as well as natural and synthetic opioid peptides.

Opioids exert their pharmacological effects by bind-
ing to the opioid receptors MOP(p), KOP(x), DOP(S),
NOP - nociceptive orphanin FQ receptors, also known as
ORL (opioid receptor-like). The receptors achieve their
efficacy by binding to the inhibitory G protein. When us-
ing opioids, precautions are necessary in cases of liver and
kidney disease, emphysema, asthma, pneumonia, head in-
juries, allergic reactions, interactions with antihistamines,
sedatives, antiemetics and MAO inhibitors (16,17).

The group of weak opioid drugs is named this way be-
cause they have an upper limit of effectiveness, meaning
there is a maximum effective daily dose that can be used
in the treatment of moderate pain intensity score. Weak
opioids are most commonly combined with non-opioids,
such as: acetylsalicylic acid, acetaminophen and other
NSAIDs. Weak opioids include: tramadol, tapentadol,
codeine, dihydrocodeine, dextropropoxyphene (18).

THE AIM

The aim of the study was to evaluate the severity of acute
pain related to ESWL procedure of kidney stones under
preemptive analgesia with tramadol/ketoprofen combi-
nation intramuscular and tapentadol tablets orally as well
as to compare analgesic effects of these two protocols in
acute pain control for ESWL procedure.

METHODOLOGY

The research was conducted at the University Clinical
Center of Serbia in accordance with the Helsinki Decla-
ration and approved by the Ethics Committee (decision
number 57/13).The clinical prospective cohort study
included 200 consecutive patients of both genders, aged
18-80 years, ASA I-III status, who underwent an elective
ESWL (extracorporeal shock wave lithotripsy) proce-
dure for the treatment of kidney stones. The study lasted
for 6 months.

Preoperative demographic data, gender, age, body
mass index (BMI), place of residence (urban/rural), ed-
ucation, occupation, smoking habit, comorbidities, previ-
ous surgeries were collected from all patients. Regarding
the procedure, the characteristics of the kidney stone
(size, localization) and the presence of a JJ urethral stent
were recorded.

The following patients were excluded from the study:
those with advanced chronic renal insufficiency, chron-
ic hepatic insufficiency, psychiatric comorbidity, dizzy
spells, ASA status IV group, asthma, active peptic ulcer,
and previous allergies to administered drugs.

The subjects were divided into two study groups ac-
cording to the received pain therapy protocols both used
as the standard procedure in everyday practice. Group 1
received the combination of ketoprofen 100mg plus tra-
madol S0mg intramuscularly, 30 minutes before the start
of the ESWL procedure. Group 2 received tapentadol IR
50mg orally, 1 hour before the start of the ESWL pro-
cedure. Stone-related pain intensity score was recorded
before the administration of the medication, during the
ESWL procedure and at the end of the ESWL procedure
using the NRS scale (numerical rating scale).

Parametric and non-parametric tests were used in the
statistical analysis of the data, and the statistical differ-
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Table 1. Distribution of preoperative patient characteristics in both study groups

Patient characteristics

n (%)

Gender 42 /58
(male/female)

Age (years) 51.98+13.18
BMI (kg/m2) 24.66+2.85
Smoking habit (Y/N) 48 /52
Occupation (Y/N) 66 /34
Place of residence (urban/rural) 73 /27
Education (basic/ middle/ faculty) 30/40/30
Comorbidities (Y/N) 51/49
Previous surgeries (Y/N) 53/ 47

*Student T- test, ** Mann-Witney test; Y- yes, N-no

ence was expressed by two levels of significance (p>0.05,
p<0.05) using SPSS 21 statistic software. The variables
were categorized according to the median value.

RESULTS

Two hundred patients were included in the study and
classified into two groups according to the study proto-
col. There was no statistically significant difference be-
tween groups in preoperative patient characteristics and
stone characteristics (stone size and localization).

Inboth groups of patients, the majority of respondents
were from urban areas (66% vs. 73%), with secondary
school degree (48% vs. 40%). In both groups the majority
of patients had jobs (72% vs. 66%) but there was no statis-
tically significant difference between the groups related
to occupational status. Also, there were no statistically
significant differences between groups in the prevalence
of tobacco smoking (59% vs. 48%). Patient characteristics
in two groups are shown in Table 1.

Stone localization was divided into five groups (left
kidney, right kidney, left UP segment, right UP segment,

Group 1 (n=100)

Group 2 (n=100) Test value/

n (%) p(probability)
39 /61 0.666**/p >0.05
51.70£13.72 0.884%/ p>0.05
24.34+3.16 0.453*/ p 20.08
59 /41 0.120**/ p >0.05
72/28 0.360**/ p 20.05
66 /34 0.284**/ p >0.05
33/48/19 0.199*/ p >0.05
57/43 0.396**/ p 20.05
51/49 0778/ p 20.05

ureter) with no statistically significant difference among
the groups (X* 0.856, p>0.05). The most frequent local-
ization in both study groups was the kidney (Chart 1).
The average stone size was 13.24+2.803 mm in group 1
and 13.14£2.370 mm in group 2, also with no statistical-
ly significant difference (T test 0.786, p=0.0S). No cor-
relation was found between stone size and localization in
group 1 (Pearson X?0.150, p>0.05). A significant correla-
tion was found in group 2 patients between stone size and
stone localization (Pearson X*.000, p> 0.01) related to
greater dimensions of kidney-localized stones.

Opverall, 33% of patients in group 1 and 25% of patients
in group 2 had a protectively placed JJ stent after the pro-
cedure. The presence of aJJ stent did not influence pain in-
tensity after the procedure in patients from group 1 (Pear-
son X? 0.486, p>0.05 ).]JJ stent insertion had influence on
pain intensity after the procedure in group 2 (tapentadol
group) with 21% of patients suffering from mild pain and
4% of patients suffering from moderate pain intensity re-
lated to JJ stent insertion (Pearson X?0.01S, p<0.05).

Pain intensity was measured before, during and im-
mediately after ESWL procedure, and the distribution of
mean pain scores is shown in Chart 2.

Chart 1. The distribution of stone position by group (UP segment- ureteropelvic segment)
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Chart 2. Average pain values measured by the NRS scale before, during and after the ESWL procedure

10
9
8
7
6
> 3.39+1.32 4.05+1.88
4
3
i 0.82+1.09 0.68+0.96 0.480.88 0.961.31
0-
Before ESWL procedure During ESWL procedure After ESWL procedure
M Group 1 & Group 2 tapentadol
tramadol / ketorolac

During the procedure, pain intensity was statistical-
ly significantly higher in both groups of patients (T test
.000, CI 0.95, p<0.05) compared to pain before and after
the procedure. No statistically significant difference was
found in pain intensity before —after measurements in
group 1 and group 2 patients respectively (T test0.737 and

T test 0.320 C10.9S, p>0.0S). Before ESWL procedure no
statistically significant difference was found in NRS be-
tween the groups (T test 0.338 CI 0.95, p>0.05). Statisti-
cal difference was found in NRS during the procedure (T
test 0.039 CI 0.95, p>0.05) and after the procedure close
to the level of significance (T test 0.055 CI 0.95, p>0.05)

Chart 3. Distribution of patients related to pain intensity score during the ESWL procedure (Group 1)
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Chart 4. Distribution of patients related to pain intensity score during the ESWL procedure (Group 2)
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Chart 5. Frequency distribution of vomiting, drowsiness, headache and dizziness (both groups)
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between the study groups. In group 1 patients, statistical-
ly significant difference was found between NRSs before
- during procedure and NRSs during-after procedure (T
test .000 CI 0.95, p<0.05). In group 2, a statistically sig-
nificant difference was found between all three follow-up
periods respectively (T test.000 and T test.000 and T test
0.058 CI 0.9, p<0.05). Compared to groupl patients, in
group 2 patients average mild pain score recorded before
the procedure remained mild pain score after the proce-
dure although statistically significant.

The distribution of pain score within the individual
groups is shown in Chart 3 and Chart 4.

Drowsiness was present in 25% of patient population:
21% of patients in group 2 and 4% of patients in group
1 with a statistically significant difference between the
groups (X*.000, p<0.05). Compared to drowsiness, there
was no statistically significant difference among groupsin
occurrence of vomiting, headache, dizziness respectively
(X? 0.212 and X?0.748 and X? 0.279, p=0.05), Chart 5.
In the entire patient population, 12,5% of patients with
kidney-localized stones felt drowsiness without statisti-
cal difference between groups (X>0.229,p >0.05). Drows-
iness was not reported by the patients with UP segment
or ureter stone localizations.

Only during the procedure, severe pain intensity
score was recorded in both study groups. Severe pain
during the procedure was reported by 10% of patients
from tapentadol group and by 3% of patients from tra-
madol/ketoprofen group. Severe pain was reported with
statistical difference in distribution between the groups
(X2 0.005, p<0.05), but it was reported only by 7,6% of
those with kidney-localized stones. In tapentadol group
(group 2) 5% of patients reported severe pain with drows-
iness compared to 1% of patients in tramadol/ketoprofen
group (X*0.021, p<0.0S ). Moderate pain intensity after
the procedure was reported by 6% of patients in group
2 and 1% of patients in Groupl (X>0.059, p >0.05). We
found weak statistical correlation between drowsiness
(with kidney stone localization) and NRS during the pro-
cedure (in group 1 Spearman *°*, p<0.0S and in group
2 Spearman 0. 028, p<0.0S). No correlation was found

swithin study groups between drowsiness and NRS after
the procedure in both groups of patients (group 1 Spear-
man *''3, p>0.05 and group 2 Spearman 0.113, p>0.05).
Multivariate regression analysis did not find any correla-
tion between NRS after the procedure and the examined
variables except for drowsiness with the statistical level
close to significant (Sig. 0.072, C10.95, t-1.772).

DISCUSSION

The introduction of ESWL was revolutionary for the
treatment of urolithiasis. However, ESWL causes shock
wave pain during the treatment. The right dose of anal-
gesics is mandatory to maintain the patient’s comfort and
can improve the result of the treatment (19). The patho-
genesis of pain related to ESWL procedure has not been
fully understood yet, but cavitations seem to play a key
role rather than direct mechanical effects on the nocicep-
tive nerve endings. The formation, movement and implo-
sion of the resulting shock wave, microbubbles in body
fluids or tissues lead to the stimulation of superficial no-
ciceptors in the skin as well as deeper visceral nocicep-
tors in the renal capsule, periosteum, pleura, peritoneum
and muscles. Another component of pain associated with
shock waves is the movement of the stone caused by the
impact of the shock waves (6).

It has been found that several physical variables influ-
ence the treatment of pain: the type of shock wave source,
the size and location of the stone load (e.g., an upper pole
stone near the ribs), the peak pressure of shock waves, the
diameter of the focal zone, and the size of the shock wave
source orifice, which reflects an important role of the sur-
face area of the shock wave entering the skin. In addition,
patient-related factors such as age, gender and habitus are
responsible for the sensation of pain during ESWL (7,8).

In our study, the mean pain score during the proce-
dure ranged from NRS 3.39+ 1.32 to NRS 4.05+ 1.88
(moderate pain) depending on the subject group. Even
though statistical significance in pain intensity was re-
corded between follow-up periods in tapentadol group, a
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clinical significance was not found (average pain inten-
sity scores < 1/10 NRS). Also, in tramadol/ketoprofen
group there was no clinical and statistical significance
in perioperative pain scores (before and after the proce-
dure). Only 6,5% of the patient population reported se-
vere pain during procedure (NRS 7/10) with statistical
significance between the groups. After completing the
procedure, average mild pain intensity was reported in
both groups of patients. Both results indicate good pain
control after the procedure related both applied anal-
gesic regimens. Bovelander E. et al. reported the mean
pain score described as “S”, which is a relatively high pain
score, considering that analgesics are administered (20).
In addition, one third of the patients had severe pain
(pain score 7-10). These data show that high pain scores
are associated with lower intensity during ESWL. This
suggests that pain avoidance protocol is not sufficient
and should be revised. Additional analgesics (and a com-
bination of paracetamol, NSAIDs and opioids) reduced
the mean pain score and improved the patients” well-be-
ing. Also, they reported no significant difference in pain
scores between the patients who received additional opi-
oids (n = 46) and those who did not. This is likely due
to the small group of patients who received opioids. The
study by Tokgoz et al. which analyzed pain perception
during ESWL supports these findings by describing the
mean pain score for the first ESWL session as 4.67 on the
NRS scale (1).

Even with the latest generation of lithotripters, ESWL
is still a potentially painful procedure and adequate anal-
gesia is essential for good treatment outcomes. General
anesthesia should be reserved for selected cases and the
treatment of children; the same applies to spinal anesthe-
sia. Both guarantee optimal pain control but have high
personnel, resource and management requirements lead-
ing to a longer recovery time, making them less suitable
for ESWL as an outpatient procedure.

In this context, inhalation anesthesia with nitrous ox-
ide is another very interesting option as it provides good
analgesia, is easy to use and does not lead to a prolonged
recovery period. Subcutaneous infiltration with local anes-
thetics has also proven to be effective in terms of pain con-
trol and safety, as it avoids the side effects of opioids. The
concept of dermal anesthesia is not new, but remains an
interesting option due to the ease of application and conve-
nience for the patient, but it has not shown the best results.

Opioids, sometimes in combination with sedatives or
NSAIDs, are classic pain control agents for ESWL. They
have a very good analgesic effect, but sometimes unpleas-
ant side effects as well, they require monitoring the pa-
tient and lead to a delayed discharge of the patient. Anal-
gosedation and patient-controlled analgesia lead to good
pain relief and patient satisfaction, but are expensive and
also limited in the outpatient setting.

NSAIDs are very convenient for both surgeons and
patients. They are easy to use, do not require patient

monitoring and patients can be discharged immediate-
ly after surgery. NSAIDs mainly act in the area of pain
transmission and modulation. Peripheral prostaglandins
influence the development of hyperalgesia, and for many
years it was thought that inhibition at the site of inflam-
mation was the main mechanism of action of NSAIDs.
Prostaglandins stimulate a certain number of primary af-
ferent nerve fibers, the so-called “silent” nociceptors, and
thus cause primary hyperalgesia via tetrodoxin-resistant
Na+ channels. Prostaglandins act on nociceptors in the
periphery, also produced in the dorsal horns of the spinal
cord in response to peripheral inflammation (16,17).

Substances such as paracetamol and tamsulosin are
often used for other indications and have recently come
into focus, but do not have a significant place in ESWL
analgesia. Their very favorable side effect profile makes
them very interesting, although the analgesic compo-
nent, especially of tamsulosin, is not convincing (21).

A study by Hashem A et al. compared safety and ef-
ficacy of xylocaine gel and ketorolac as opioid-sparing
analgesics versus pethidine for shock wave lithotripsy
(ESWL) pain (22). A single-blind, randomized, con-
trolled trial (RCT) was conducted in 132 patients with
renal and upper ureteral stones which were eligible for
treatment with the ESWL procedure.

The first group of patients received intravenous pethi-
dine and placebo gel; the second group received IV ketorolac
plus placebo gel; the third group received topical lidocaine
gel plus IV normal saline. Dissolution of the stone was clas-
sified as none (no change from baseline by kidney, ureter,
X-ray, or ultrasound), partial (fragmented and residual frag-
ments >4 mm), and complete (<4 mm residual fragments).

The disintegration of the stone was assessed by X-ray
of the bladder and ultrasound. Pain was assessed using
the Numerical Pain Rating Scale (NRS). NRS scores
were highest in the xylocaine group at 10, 20 and 30 min-
utes (p=0.0001), with no significant difference between
the ketorolac and pethidine groups except at 10 minutes
(p=0.03) and almost significant difference at 30 minutes
(p=0.054) in favor of ketorolac. The results for stone
dissolution (no, partial or complete dissolution) were as
follows: 25 (50.0%), 23 (46.0%), and 2 (4.0%) for pethi-
dine; 19 (35.8%), 23 (43.4%), and 11 (20.8%) for ketoro-
lac; and 26 (89.7%), 3 (10.3%), and 0 (0.0%) for lidocaine
(p=0.008). The authors concluded that the use of ketoro-
lac was a safer and more effective alternative to morphine
derivatives for ESWL analgesia. Lidocaine gel should not
be used as monoanalgesia for ESWL (23).

Bovelander E. and colleagues showed in their study
that there was a correlation between the severity of pain
and the success of the ESWL procedure (24,25). Non-ste-
roidal anti-inflammatory drugs such as diclofenac or ke-
toprofen and opioids such as tramadol are most common-
ly used to prevent and treat pain during and immediately
after the ESWL procedure (26). Tramadol is a synthetic
analgesic. It acts via NOP, KOP and DOP receptors and
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then unfolds its effect as an opioid analgesic, i.e. it inhib-
its nociception. Another mode of action of tramadol is to
block the uptake of serotonin and noradrenaline and then
act as a non-opioid analgesic. The properties of tramadol
are reflected in the rapid absorption, the effect after 30
minutes, the manifestation of the maximum effect after
1-2 hours and the application intervals of 5-6 hours (27).

Today, oral pain therapy is increasingly used for
acute pain. Tapentadol is a new central analgesic with a
dual mechanism of action in a single molecule: p-opioid
receptor agonist and noradrenaline reuptake inhibitor
(MOR-NRI) (19,20). Moderate affinity for the p-opioid
receptor and the opioid-sparing effect of noradrenaline
reuptake inhibition allow for the occurrence of fewer side
effects. Effects are compared to other p-agonists (28,29).
The most recent recommendations of the European As-
sociation of Palliative Care (from 2012) did not include
this new drug as it was not available until after they were
produced (30).

Viscisi ER et al. showed good analgesic properties of
tapentadol and its excellent tolerability in the treatment
of acute postoperative pain (31).

All these studies have shown so far that there is no
universal combination of drugs that prevents the occur-
rence of pain 100% and that this depends on a number
of factors. However, it is also clear that our respondent
groups were satisfied with the therapy used and that anal-
gesics should be used,even per os in the form of the opioid
tapentadol if administered at the right time.

CONCLUSION

Severe pain was reported only during the ESWL proce-
dure in both study groups with no statistical difference
between the groups. In tapentadol group of patients,
statistically significant difference was also found in pain

intensity scores before and after the procedure compared
to tramadol/ketoprofen group. Severe pain intensity
score during the procedure was reported only by the pa-
tients with kidney stone localization. The size of the stone
had no effect on the intensity of pain during ESWL but it
influenced drowsiness whose occurrence was related to
stone localization. Although statistical difference was
noted, the clinical significance in terms of pain intensity
scores before and after the procedure was not found. Both
protocols ensured safety and low pain intensity scores af-
ter the procedure.
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PREVENTIVNA PRIMENA ORALNOG TAPENTADOLA SA BRZIM DEJSTVOM
NASPRAM PRIMENE INTRAMUSKULARNOG TRAMADOLA/KETOPROFENA
SA CILJEM SMANJENJA BOLA TOKOM | NAKON EKSTRAKORPORALNE
LITOTRIPSIJE UDARNIM TALASIMA KOD BUBREZNOG KAMENA

Vuksanovic¢ Aleksandar'?, Ladevic¢ Nikola, Jovicic¢ Jelena??, Petrovi¢ Natasa®?, Jovanovic¢ Vesna??, Liki¢ Ladevic¢ lvana?*,

Ladevi¢ Nebojsa??, Milo$ Lazic?

Sazetak

Uvod: Ekstrakorporalna litotripsija udarnim talasom
(ESWL) ranije je radena u opstoj anesteziji, ali se danas,
iako bolna procedura, radi u analgosedaciji. Cilj studije je
da se utvrdi jacina akutnog bola povezanog sa ESWL-om
koris¢enjem dva uporedna protokola preeemptivnih an-
algetika: tramadol plus ketoprofen nasuprot tapentadolu.

Metode: Klini¢ka, prospektivna, randomizovana kohort-
na studija obuhvatila je 200 pacijenata oba pola starosti
od 18-80 godina koji su podeljeni u dve grupe: grupa 1 -
primila kombinaciju ketoprofena 100 mg/tramadola 50
mg i.m. 30 minuta pre procedure; grupa 2 - primala ta-
pentadol IR 50 mg oralno 1 sat pre procedure. Intenzitet
bola (NRS) i komplikacije su evidentirani pre, tokom i na
kraju zahvata.

Rezultati: Nije nadena razlika u preoperativnim karak-
teristikama populacije pacijenata i velicini i lokalizaciji

kamena. Velicina kamena lociranog u bubregu u grupi
2 je bila statisticki znacajno veca (T- test .000). U svakoj
grupi doslo je do statisticki znacajnog povecanja inten-
ziteta bola pre i tokom operacije (T-test .000) kao i do
smanjenja intenziteta bola tokom i nakon procedure
bez razlike medu grupama. U grupi 2, 10% pacijenata je
imalo jake bolove tokom postupka u poredenju sa 3% u
grupi 1 (Mann-Whitney 0.005). U podgrupama sa jakim
bolom svake grupe pacijenata, mucnina se javila kod 5%
pacijenata u grupi 2, $to je znacajno vise od 1% u grupi
1(ukupnaincidenca u obe grupe je 25%). Zakljucak: lako
oba protokola obezbeduju prosecno umeren intenzitet
bola tokom procedure, jak bol i mucnina su cesce prime-
¢eni u grupi koja je primala tapentadol, $to je povezano
sa renalnom velicinom kamena i plasiranjem JJ stenta.

Kljucne reci: preemptivna analgezija, tapentadol, ESWL procedura
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