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Abstract

Introduction: There is insufficient data on which modality should be the first choice in the treatment of proximal ureteral and renal
pelvic stones greater than 15 mm.

Aim: To compare retrograde intrarenal surgery (RIRS) and laparoscopic stone surgery for big upper ureteral and renal pelvic stones.

Materials and methods: We reviewed medical records of 163 adult patients who underwent RIRS or laparoscopic surgery for upper
ureteral or renal pelvic stones =15 mm between January 2013 and February 2018. A total of 121 patients were included in the study. The
patients were divided into two groups as RIRS (n=58) and laparoscopic surgery (n=63) and the groups were compared with regard to
their demographic, stone, and operative characteristics and postoperative outcomes and complications.

Results: Both operation time and hospitalization time were significantly shorter in the RIRS group compared to the laparoscopic
surgery group (p<0.001). Complete stone clearance was achieved in 44 (76%) patients in the RIRS group and in 57 (90%) patients in
the laparoscopic surgery group (p=0.031). Both the VAS scores and postoperative analgesic requirement were lower in the RIRS group.
Based on the modified Clavien-Dindo classification, the two groups were similar with regard to peri- and post-operative complication
rates. However, the incidence of Grade 3b complications (e.g. ureteral rupture, conversion to open surgery) was significantly higher
in the laparoscopic surgery group and the incidence of Grade 4b complication (urosepsis) was significantly higher in the RIRS group.

Conclusions: Laparoscopic surgery can provide higher stone clearance and lower auxiliary treatment rates compared to RIRS
although it can be more disadvantageous in terms of operative time, hospitalization time, postoperative VAS scores, and analgesic usage
(narcotic and non-narcotic).
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INTRODUCTION

The primary treatment modalities for urinary system sto-
ne disease include extracorporeal shock wave lithotripsy
(ESWL), rigid ureterorenoscopy (URS), retrograde in-
trarenal surgery (RIRS), percutaneous nephrolithotomy
(PNL), open surgery, and laparoscopic surgery. Before the
1980s, the majority of the patients with urinary system sto-
ne disease had required open surgery for the removal of the
stones.! However, since its introduction by Chaussy et al.
in 1980, ESWL has become the most common treatment
modality owing to its efficacy and safety.>® After 1990s,
on the other hand, PNL has became widespread all over
the world and has been accepted as the standard method
particularly for the treatment of large kidney stones. Over
the last decades, rigid URS and RIRS have gained further
popularity due to technological advancements. The deve-
lopment of smaller-caliber semi-rigid and flexible uretero-
scopes and the introduction of improved instrumentation
such as deflectable-tip endoscopes, ureteral access sheaths,
superior optics, and stone-retrieval devices has led to an
increased use of endoscopic systems for both renal and ure-
teral stones. Moreover, major technological advancements
have been achieved in the realm of RIRS. Similarly, with the
advancements in laparoscopic techniques and equipment,
laparoscopic ureterolithotomy and pyelolithotomy have
become viable options for large ureteral and renal pelvic
stones. These developments, in turn, have led to the almost
complete abandonment of open surgery in the treatment of
urinary system stone disease.

The current European Association of Urology (EAU)
guidelines recommend RIRS as one of the first-line treat-
ment modalities for renal stones < 20 mm.* However, there
is compelling evidence suggesting that stones up to 30 mm
in size can be treated by RIRS despite the fact that it has
lower success rates and often requires staged procedures.>®
Open and laparoscopic surgical stone removal can not be
offered as first-line therapy to most patients with stones.
These techniques should be considered in rare cases in
which ESWL, retrograde or antegrade URS and PNL fail,
or are unlikely to be successful.* However, if expertise is
available, laparoscopic ureterolithotomy and pyelolithoto-
my can be performed with high stone-free rates (SFRs) and
lower auxiliary procedure rates for large proximal ureteral
and renal pelvic stones. In this study, we aimed to compare
RIRS and laparoscopic stone surgery to determine which
one is the better choice for large upper ureteral and renal
pelvic stones.

MATERIALS AND METHODS

Study design

We reviewed medical records of 163 patients who under-
went RIRS or laparoscopic surgery (laparoscopic ureter-

olithotomy and laparoscopic pyelolithotomy) for 215 mm
unilateral upper ureteral or renal pelvic stones between Ja-
nuary 2013 and February 2018. Pediatric (<18 years old)
and morbidly obese patients and patients with solitary ki-
dney, urinary system anomalies, skeletal malformations, a
history of ureteral or urethral stricture, and patients with
incomplete medical records were excluded from the stu-
dy. As a result, a total of 121 patients were included in the
study.

The patients were divided into two groups as RIRS
(n=58) and laparoscopic surgery (n=63) and the groups
were compared with regard to their demographic, stone,
and operative characteristics and postoperative outcomes
and complications. Surgical success was defined as com-
plete stone clearance at the first month CT. The American
Society of Anesthesiologists (ASA) score was calculated for
each patient to assess the physical status of the patients be-
fore surgery and pre-existing comorbidities. The presence
and severity of pain was measured on the first postopera-
tive day using a 10-point Visual Analog Scale (VAS) from 0
to 10 (0, no pain; 10, intolerable pain). Complications were
classified according to the modified Clavien-Dindo clas-
sification.” Sepsis was defined as the identification of two
or more systemic inflammatory response syndrome (SIRS)
criterias, in addition to known or suspected infection.

Preoperative evaluation

An informed consent form was obtained from each patient
prior to the procedure. Patient assessment included medi-
cal history, physical examination, complete blood count,
coagulation tests, serum biochemical analysis, urinalysis,
and urine culture. Each patient was evaluated preoperati-
vely by non-contrast computed tomography (CT) and/or
intravenous urography to assess the pelvicalyceal system,
urinary tract malformations, and stone characteristics.
Proximal ureter stones was defined as stones that located
between the ureteropelvic junction and the iliac vessels.
Stone size was determined by the measurement of the lon-
gest dimension. Each patient had sterile urine culture prior
to surgery. Antibiotic prophylaxis was administered with
second-generation cephalosporin.

RIRS technique

The entire RIRS procedure was performed under general
anesthesia with the patient in the lithotomy position. Pri-
or to the RIRS procedure, rigid ureteroscopy using a 9.5
Fr semi-rigid ureteroscope was routinely performed for
optical dilatation and for the placement of the guidewire.
A 9.5/11.5 Fr ureteral access sheath (Cook Medical Bloo-
mington, IL, USA) was routinely inserted under fluorosco-
py guidance. When the access sheath could not be passed,
a 4.8 Fr J] stent was placed and the RIRS procedure was
postponed for 14 days. All the procedures were performed
using a 7.5 Fr Flex-X? ureterorenoscope (Karl Storz, Tutt-
lingen, Germany). The stones were fragmented using Hol-
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mium:YAG laser device (Sphinx, Lisa Laser, Katlenburg,
Germany) and 200 ym laser fibers (energy level: 0.8-1.2 ]
and frequency: 12-15 Hz) until they were deemed small
enough to be able to pass spontaneously. The larger frag-
ments were extracted using a stone basket catheter (1.3F
OptiFlex, Boston Scientific, Marlborough, USA). A 4.8 FrJ]
stent (Boston Scientific, Natick, USA) was routinely inser-
ted at the end of the procedure and was removed two weeks
later. All procedures were performed by two experienced
surgeons.

Laparoscopic surgery technique

The entire procedure was performed under general anes-
thesia with the patient in the lateral (flank) position. In-
suftlation was performed using the closed technique with
a Veress needle. The first 10-mm camera trocar was ins-
erted at the level of the umbilicus just lateral to the rec-
tus muscle. A carbon dioxide pneumoperitoneum was
created with the pressure maintained at 12 mmHg. The
second and third trocars were used for the laparoscopic
working instruments. A 10-mm trocar (at the right hand
of the operator) and a 5-mm trocar (at the left hand of the
operator) were placed 6 to 8 cm laterally from the first
trocar along the anterior axillary line to form an isosceles
triangle with the first trocar. After mobilizing the colon
along Toldt’s line, Gerota’s fascia was opened at the line
of its merge with the psoas sheath. Dissection was started

Table 1. Comparison of demographic data and stone characteristics

and extended medially till the exposure of the ureter. The
ureter was then dissected cephalocaudally to avoid stone
migration. The stone was identified as a bulge. To confirm
stone localization, an endograsper was used to palpate the
ureter till a gritty sensation was perceived. A longitudinal
ureterotomy was performed using laparoscopic scissors
and then the stone was removed by a grasper through the
10-mm port; however, large stones were placed in a sac be-
fore removal. For renal pelvic stones, the dissection was
extended towards the pelvis and pyelotomy was perfor-
med using laparoscopic scissors. The stone was removed
in a similar fashion to that of ureteral stone. After the ins-
ertion of a 4.8 Fr JJ stent (Boston Scientific, Natick, USA),
the ureteral or pelvic incisions were closed with 4/0 vicryl
interrupted sutures. The reflected colon was replaced and
an 18 F soft abdominal tube drain was placed close to the
suture line. The 10-mm port sites were closed at the end
of the procedure. The JJ stents were removed 4 weeks after
the operation. All procedures were performed by an expe-
rienced surgeon.

Statistical analysis

All data were analyzed using SPSS for Windows version
22.0 (IBM SPSS, Armonk, NY, USA). Descriptives were ex-
pressed as mean + standard deviation (SD). The two groups
were compared using Student’s t test. A p value of <0.05 was
considered significant.

RIRS Laparoscopic surgery

(n=58) (n=63) p
Age, years (mean+SD) 48.42+14.33 46.4+12.53 0.44
Sex, n (%)
female 21 (36.2%) 16 (25.3%) 0.20
male 37 (63.7%) 47 (74.6%)
BMLI, kg/m? (mean+SD) 25.743.9 25.4+3.8 0.62
ASA score, (mean+SD) 1.9+1.0 1.8+1.1 0.71
Stone side, n (%)
right 28 (48.2%) 22 (34.9%) 0.52
left 30 (51.7%) 41 (65%)
Stone location, n (%)
pelvis 34 (58.6%) 34 (53.9%) 0.41
proximal ureter 24 (41.3%) 29 (46%)
Stone size (mm) (mean+SD) 22.83+5.53 21.68+6.91 0.31

RIRS: retrograde intrarenal surgery; SD: standard deviation; BMI: body-mass index; ASA: American Society of Anesthesiology; HN:

hydronephrosis

RESULTS

Table 1 presents the demographic and stone characteristics
of the patients in both groups. Mean age was 48.42+14.33
and 46.54+12.53 years in the RIRS and laparoscopic surge-
ry groups, respectively. No significant difference was found

between the two groups with regard to age, gender, body
mass index (BMI), ASA score, and stone side (right or left),
location, and size.

Table 2 presents the operative characteristics and
postoperative outcomes of the patients. Both operative time
and the length of hospital stay were significantly shorter
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Table 2. Operative data and post-operative outcomes

RIRS Laparoscopic surgery

(n=58) (n=63) ’
Operation time, min (mean+SD) 62.27+12.35 154.39+73.89 <0.001
Hospitalization time, hours (mean+SD) 26.75+47.36 133.71+105.20 <0.001
VAS (24 hours) (mean+SD) 3.77+1.55 5.42+1.22 <0.001
Analgesic usage, n (%)
Non-narcotic 36 (62%) 12 (19%) <0.001
Narcotic 22 (37.9%) 51 (80.9%) <0.001
Success, n (%) 44/58 (76%) 57163 (90%) 0.031
Auxiliary treatment, n (%) 14 (24.1%) 6(9.5%)
SWL 11 (18.9%) 0

0.031

RIRS 3 (5.1%) 3 (4.7%)
PNL 0 3 (4.7%)

RIRS: retrograde intrarenal surgery; VAS: visual analogue scale; SWL: shockwave lithotripsy; PNL: percutaneous nephrolithotomy

in the RIRS group compared to the laparoscopic surgery
group (p<0.001). Complete stone clearance was achieved
in 44 (76%) patients in the RIRS group and in 57 (90%)
patients in the laparoscopic surgery group and a significant
difference was found (p=0.031). Of the 14 patients who had
residual stone fragments in the RIRS group, 11 patients
underwent SWL (6 weeks after the first procedure) and
3 patients underwent second-session RIRS (6 weeks after
the first procedure). In the laparoscopic surgery group, 6
patients had residual stone fragments, of whom 3 patients
underwent RIRS (3 months after the first procedure) and
3 patients underwent miniaturized percutaneous nephroli-
thotomy (3 months after the first procedure). Both the VAS
scores and postoperative analgesic requirement were lower

in the RIRS group compared to the laparoscopic surgery
group.

Table 3 presents the postoperative complications detec-
ted in both groups. Based on the modified Clavien-Dindo
classification, the two groups were similar with regard to
peri- and post-operative complication rates (p=0.325). Ho-
wever, the incidence of Grade 3b complications (e.g. urete-
ral rupture, conversion to open surgery) was significantly
higher in the laparoscopic surgery group and the incidence
of Grade 4b complications (e.g. urosepsis) was significantly
higher in the RIRS group, whereas no Grade 5 complicati-
on (death) was observed in any patient in both groups.

An ureteral access sheath could not be introduced in 14
(24.1%) patients in the RIRS group and thus the surgical

Table 3. Comparison of perioperative and postoperative complications between the groups

RIRS Laparoscopic surgery

(n=58) (n=63) P
Overall complications, n (%) 8 (13.7%) 12 (19%) 0.325
Complications, n (%)
fever (>38°C) 0 1(1.5%)
urosepsis 7 (12%) 1(1.5%)
blood transfusion 0 3 (4.7%)
ureteral rupture 0 1(1.5%)
prolonged drainage 0 1(1.5%)
intra-abdominal abscess 0 1(1.5%)
conversion to open surgery 0 3 (4.7%)
subcapsular hematoma 1(1.7%) 0
myocardial infarction 1(1.5%)
Modified Clavien-Dindo classification, n (%)
grade 1 0 1(1.5%) 0.33
grade 2 1(1.7%) 3 (4.7%) 0.35
grade 3a 0 2 (4.7%) NA
grade 3b 0 4 (6.3%) 0.05
grade 4a 0 1(1.5%) NA
grade 4b 7 (12%) 1(1.5%) 0.02
grade 5 0 0 NA
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procedure was delayed for 14 days. A total of 8 complica-
tions occurred in the RIRS group, including urosepsis in
7 and subcapsular hematoma in 1 patient. Sepsis develo-
ped one day after hospital discharge in 2 and on the first
postoperative day in 5 patients. Empirical antibiotherapy
(ceftriaxone 2 g/day) and palliative treatment were initia-
ted for each patient. Treatment was adjusted to the clinical
status of the patient and antimicrobial susceptibility testing
and was continued for up to 14 days as needed. One patient
with subcapsular hematoma was treated conservatively and
was discharged on postoperative day 15. At the 3’ month
follow-up, hematoma was completely absorbed.

In the laparoscopic surgery group, conversion to open
surgery was required in 3 (4.8%) patients since the dissec-
tion plans could not be clearly identified. In these patients,
complete stone clearance was achieved by open surgery
and all the patients were discharged on postoperative day
4. One patient had prolonged urine leakage (more than
3 days) and was treated with percutaneous nephrostomy.
Another patient had intra-abdominal abscess (3x3 cm) and
was treated with percutaneous drainage catheter insertion
followed by antibiotherapy. Still another patient had com-
plete ureter rupture during ureterolithotomy and was trea-
ted with laparoscopic primary repair. Intraoperative blood
transfusion was performed in only 3 (4.8%) patients.

DISCUSSION

Proximal ureteral and renal pelvic stones can be managed
by various treatment options including ESWL, RIRS, per-
cutaneous approaches, laparoscopic surgery, and open sur-
gery. Of these, open ureterolithotomy and pyelolithotomy
have several drawback associated with their invasive nature.
Compared to open surgery, laparoscopic approaches provi-
de lower postoperative morbidity, less postoperative pain,
shorter hospitalization times, shorter recovery times, and
better cosmetic results.® The success rates of laparoscopic
ureterolithotomy and pyelolithotomy for large ureteral and
renal pelvic stones are almost 100%.° However, despite its
high success rates and acceptable morbidity, laparoscopic
stone surgery is rarely used in daily clinical practice mainly
because most ureteral and renal stones can be treated using
minimally invasive endourological techniques (RIRS and
PNL) or SWL. Nevertheless, the increasing experience with
laparoscopy in urology poses the question of whether lapa-
roscopy may be a good option for urolithiasis, particularly
in experienced centers.

Laparoscopic ureterolithotomy and pyelolithotomy can
be performed via the transperitoneal or the retroperito-
neal route. Both procedures have advantages and disad-
vantages in the management of upper ureteral and renal
pelvic stones. The retroperitoneal approach is advanta-
geous in that the ureter can be accessed more directly and
intraperitoneal contamination or infection due to urine
leakage is less likely. Another advantage of this approach
is the absence of peritoneal irritation. However, retrope-

ritoneal laparoscopic surgery is difficult and complex to
perform during the learning-curve period of a urologist
due to the narrow retroperitoneal working space. The
main benefits of the transperitoneal access to the kidney
and ureter are a larger working space and a more familiar
overview of the anatomic landmarks. In contrast, the most
common disadvantages of this access include a higher rate
of complications related to the bowel and the complicati-
ons associated with urine extravasation into the peritoneal
space.!? In our study, all the patients were treated via the
transperitoneal route since our clinic had relatively greater
experience in the transperitoneal technique. Meaningful-
ly, we consider that the intra-abdominal abscess detected
in the laparoscopic ureterolithotomy group might have
been prevented if the retroperitoneal route had been em-
ployed in that group.

Retrograde intrarenal surgery is one of the most popular
natural orifice surgeries. With its relatively lower morbidity
and use of natural orifices, RIRS is considered as a reaso-
nable option both by patients and surgeons. Stones up to
3 cm can be treated by RIRS depending on the operator
skills.> However, RIRS has several disadvantages in the ma-
nagement of large stones. First, its stone clearance rate is
relatively low particularly in large stones and it often requi-
res staged procedures to achieve better success rates. The
second drawback is the high pelvic pressure during opera-
tion, which increases the likelihood of sepsis particularly in
risky patients even if the culture is sterile before the opera-
tion. In our RIRS group, preoperative culture was sterile in
all the patients who developed sepsis and there was no co-
morbidity that could cause immunodeficiency. Moreover,
the presence of urosepsis in the RIRS group suggested that
surgical factors rather than patient-related factors were ef-
fective in these patients.

In a recent meta-analysis of 14 studies (7 randomized
controlled studies-RCTs and 7 non-RCTs), it was reported
that laparoscopic ureterolithotomy and PNL have higher
success rates compared to URS (rigid, semirigid URS or
RIRS), and laparoscopic ureterolithotomy (LU) has a lon-
ger operative time and a higher complication rate with no
differences in hospitalization time compared to URS. The
authors also noted that URS should be considered as the
standard therapy for the treatment of large proximal urete-
ral stones.!! However, in most of the cases included in this
meta-analysis, preoperative stenting was frequently used to
allow passive ureteral dilatation. Accordingly, when repea-
ted sessions are taken into consideration, it should be noted
that the surgical procedure needs to be repeated 3 times,
which may not be acceptable to patients.

To our knowledge, there has been no study in the litera-
ture comparing laparoscopic pyelolithotomy and RIRS in
the treatment of renal pelvic stones. Ever since PNL was
accepted as the standard treatment for large pelvic stones,
comparative studies have been performed with PNL. A
recent meta-analysis (RCTs; 4/9) reported that there was
no difference between laparoscopic pyelolithotomy and
PNL with regard to the length of hospital stay and blood
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loss. However, laparoscopic pyelolithotomy was found to
be more effective compared to PNL in the management of
large renal stones although it was associated with longer
operative times.!?

Our study had several limitations. The most important
limitation was its retrospective nature. Another potential
limitation was the small number of patients. Larger studies
with longer follow-up times are needed to clarify which tre-
atment modality is more advantageous in the treatment of
proximal ureteral and renal pelvic stones greater than 15
mm. Another limitation was that there was no percutane-
ous intervention arm in our study. Despite these limitati-
ons, the present study will contribute to the literature in
terms of clarifying the role of laparoscopic stone surgery in
the treatment of proximal and renal pelvic stones greater
than 15 mm.

CONCLUSIONS

Both RIRS and laparoscopic surgery are effective and safe
procedures in the treatment of proximal ureteral and ren-
al pelvic stones greater than 15 mm. Laparoscopic surgery
can provide higher stone clearance rates and lower auxili-
ary treatment rates compared to RIRS, although it can be
more disadvantageous in terms of operative time, hospitali-
zation time, postoperative VAS scores, and analgesic usage
(narcotic and non-narcotic). Due to its invasive nature that
leads to these conditions, laparoscopic stone surgery is ge-
nerally not considered as the first choice; however, it can be
recommended for patients who demand a higher success
and lower auxiliary treatment in a single session.
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Pe3lome

BBeAeHMe: Ha JIAHHBINT MOMEHT He YCTAaHOB/IEHO JOCTATOYHOTO KOJIMYECTBA NAHHBIX I10 BOIIPOCY O TOM, KaKOI1 METOJI, TOJKEeH OBITDH
TIEpBBIM BbI60pOM IIpy T€9E€HNN BEPXHUX MOYETOYHMKOBDBIX KaMHell ¥ KaMHell B YallleYHO-/IOXaHOYHOM CUCTeMe pasmepoM 6onee 15
MM.

Lenb: CpaBHnuTb peTporpafiHyto uHTpapeHanbHywo xupypruto (PVIPX) ¢ nmanapockonmnyeckoil onepareii o yianeHnio KpyIHbIX
BEPXHMX MOYETOYHMKOBDBIX KAMHEJ ¥ KaMHell B YallleYHO-I0XaHOYHOII CUCTEME.

MaTepuanbl U MeToAbl: Mbl N3y4niyu MeIMIMHCKIE KapThl 163 MalieHToB HOKUIOro BO3pacTa, nepenécumx PYPX wam namapo-
CKOIMYECKYIO OIePALIMIO 110 Ya/IeHNI0 KPYITHbIX BEPXHMX MOYETOYHMKOBDIX KaMHell M KaMHell B YallledHO-I0XaHOYHOI cucTeme >15
MM B niepuof ¢ siHBapsi 2013 ropga mo ¢espainb 2018 roga. B nccnepoBanme 6bu1 BKttodeH 121 manment. [lanmeHTs! 661111 paseeHsl Ha
nse rpymmsl: PVIPX (n=58) u nmamapockonudeckoit Xupypruu (n=63), 1 IpymIIbl 6bIIN COMOCTABICHBI C TOYKY 3PeHIsI UX AeMorpadui,
KaMHell I OTlepalIOHHbIX XapaKTePUCTHUK, a TAK)KE PE3y/IbTaTOB M OC/IOKHEHMI! 1TOC/Ie ONlepaLiuL.

Pesynbrathl: Kak BpeMs omepanym, Tak 1 MPOJO/DKUTETLHOCTD TOCIUTAM3AIMY ObIIN 3HAYNTEIbHO Kopode B rpymnme PVIPX 1o
CPaBHEHNIO C IPYIIOI Janapockonmdeckon xupyprun (p<0.001). IlonHoe BbIBefieHMe KaMHeil ObUI TOCTUTHYTO y 44 (76%) maum-
enrtoB B rpymie PVIPX u y 57 (90%) maumeHTOB B IpyIIe jgamapockonndeckorn xupyprun (p=0.031). Kak pesynsrarsr BAIIL, Tak n
IIOC/IeOTIepPAlIMOHHbIe aHaIbreTdecKue IoTpedHocTH Obutn HibKe B rpymme PYIPX. OcHoBbiBasch Ha Knaccuduxanym xmpyprude-
cxnx ocnoxnennit Clavien-Dindoq o6e rpymbl nMen cXOHbIe Pe3y/IbTaThl C TOUKY 3PEHNA YaCTOTHI IIePU- ¥ TTOC/IeOIIePAIVIOHHBIX
ocnoxxHeHnit. OfHaKO 4acTOTa OCTIOXKHEHMI Kmacca 3b (Hampumep, paspblB MOYETOYHNUKA, TIePEXOf; K OTKPBITON XMPypruu) Obiia
3HAYNTE/IBHO BBILIE B IPYIIIE JANAPOCKOIITIECKO XMPYPrUM, a 4aCTOTa OCTIOXHEHMI Kmacca 4b (ypocerncuc) 6b1a sHAYNTETHHO
Bbie B rpynmne PVPX.

3akntoueHune: JlamapocKommndecKas XUpypriust MoXKeT 06ecriednTs 60/Iee BEICOKIIL IPOLIEHT CTy4aeB ¢ BhIBeeHMeM KaMHell 1 6oree
HUBKYIO YaCTOTY [JOIIOTHNUTEIbHOTO IedeHNs [0 CpaBHeHuIo ¢ PVIPX, X0Ts OHa MOXeT MMeTb 6O/Iblile IIPEMMYILECTB C TOUKY 3PeHIs
OIepaTVBHOTO BPEMEHM, IIPOJO/DKUTEIbHOCTY FOCIMTaIM3ALM, HOocTeonepanoHHoro BAIII, pesynbraToB U IpuéMa aHaIbreTUKOB
(HapKOTMYECKUX Y HEHAPKOTUYECKIX).
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