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Contact ureterolithotripsy (CULT) is one of the main methods for the treatment of stones in the upper third of
the ureter. At the same time, the performance of this intervention is associated with a risk of intra- and postoper-
ative complications, the probability of which depends on the size of the calculus, the duration of obstruction, and
the infectious status of the urinary tract. Quantitative assessment of these factors is important for risk stratification
and improving treatment safety. The aim of the study was to analyze the frequency and structure of intra- and post-
operative complications during CULT of stones in the upper third of the ureter, as well as to determine the influence
of stone size, duration of its presence in the ureter, and urinary bacterial load on the risk of their development. A
retrospective analysis of 282 consecutive cases of CULT was performed, with complications classified according to
the Clavien—Dindo scale. Methods of descriptive statistics, comparison of proportions, and binary logistic regression
were used for statistical analysis. Intraoperative complications were observed in 10.3% of cases, mainly in the form
of micro- or macroperforations and injuries to the mucous membrane. Postoperative complications were noted in
9.6% of patients, among which late ureteral strictures accounted for 1.8%. It was established that an increase in
stone size is associated with a higher frequency of intraoperative events, whereas higher bacteriuria is associated
with a greater likelihood of postoperative complications. The obtained results indicate that CULT for stones of the
upper third of the ureter has an acceptable safety profile provided that atraumatic technique, adequate drainage,
and sanitation of the urinary tract are ensured. Consideration of calculus size, duration of obstruction, and bacteri-
uria during preoperative risk stratification contributes to the optimization of treatment strategy and reduction in the
incidence of complications.

Key words: urolithiasis, stones of the upper third of the ureter, contact ureterolithotripsy, ureteroscopy, compli-
cations, risk factors, bacteriuria, logistic regression.

Connection of the publication with planned re- Several studies emphasize that the proximal

search work.

The work is part of the research project “Personal-
ization of the choice of minimally invasive treatment
methods for patients with urolithiasis,” state registration
number 0126U12587.

Introduction.

Contact ureterolithotripsy (CULT) is currently one of
the main methods for the treatment of ureteral stones,
particularly those located in its proximal third, and has
largely replaced open and laparoscopic interventions.
However, despite technological advances, the procedure
remains associated with a considerable incidence
of intra- and postoperative complications, including
ureteral wall injury, perforation, strictures, migration of
the stone or its fragments, infectious events, and stent-
associated symptoms [1, 2].

Modern clinical studies indicate that the overall
complication rate  after ureteroscopy ranges
approximately from 8-10% to 15-20% and depends on
the localization and size of the calculus, duration of the
procedure, baseline renal function, and infectious status
of the urinary tract [3, 4, 5]. It has been demonstrated
that an increase in stone size, the presence of
hydronephrosis, a positive urine culture, or persistent
bacteriuria are associated with an increased risk of
bleeding, pyelonephritis, febrile urinary tract infection,
and urosepsis [6, 7, 8].

localization of the stone and unsuccessful previous
treatment attempts (for example, after extracorporeal
shock wave lithotripsy) increase the frequency of
intraoperative complications, stone up-migration, and
the need for additional interventions [9, 10, 11]. At the
same time, the number of studies that provide a detailed
description of the structure of complications specifically
in CULT for stones of the upper third of the ureter,
taking into account the size of the calculus, duration of
its presence in the ureter, and the level of bacteriuria,
remains limited [12, 13, 14].

Even fewer publications apply modern statistical
approaches — binary logistic regression, construction of
logistic curves, and estimation of OR and RR with 95%
confidence intervals — for the quantitative assessment
of complication risk and the identification of clinically
significant threshold values of these factors [1, 4].
This determines the need for our own study aimed
at analyzing the profile of intra- and postoperative
complications of CULT and identifying prognostically
significant clinical and laboratory parameters (stone
size, duration of obstruction, bacteriuria titer), which is
important for risk stratification and improving the safety
of interventions in patients with stones of the upper
third of the ureter.

The aim of the study.

To assess the frequency and structure of intra- and
postoperative complications of contact ureterolithotripsy
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for stones of the upper third of the ureter and to
determine the influence of calculus size, duration of its
presence in the ureter, and bacterial load in the urine on
the risk of complications using binary logistic regression.

Object and research methods.

A retrospective analysis of 282 consecutive cases of
CULT in patients with solitary stones of the upper third
of the ureter was performed. Both rigid and flexible
ureteroscopy were used. Stone fragmentation was
performed using a 250 W holmium laser.

The frequency and types of intraoperative (n=29;
10.3%) and postoperative (n=27; 9.6%) complications
classified according to the Clavien—Dindo scale were
evaluated. The following variables were analyzed as
potential predictors: maximum stone size, duration of its
presence in the ureter, level of bacteriuria (0; 10% 10°;
10° CFU), and concomitant factors.

Descriptive statistics, comparison of proportions
(x* test, Fisher’s exact test), calculation of OR and RR
with 95% Cl, and binary logistic regression (GLM) with
the construction of logistic curves and 95% confidence
intervals were applied.

Research results and their discussion.

Among 282 patients, 29 intraoperative complications
(10.3%) were recorded following the interventions.
Table 1 presents the absolute values and proportions
relative to the total number of procedures, as well as the
grade of complications according to the Clavien—Dindo
classification.

Table 1 summarizes the structure of intraoperative
complications of contact ureterolithotripsy in our cohort
of 282 procedures: a total of 29 complications (10.3%)
were recorded. Most complications were manageable,
while the proportion of severe events requiring open
or laparoscopic reconstruction (grade lllb) remained
isolated. Adherence to atraumatic technique, timely
drainage, and control of irrigation pressure remained
key safety factors.

Overall, the obtained complication profile
characterizes the procedure as safe provided that the
principles of atraumatic technique are followed, timely
stenting is performed in cases of mucosal injury, and
irrigation pressure is controlled; the proportion of severe

Table 1 - Intraoperative complications during contact ureterolithotripsy

Figure 1 — Intraoperative injury. Ureteral avulsion in the upper third.

events requiring surgical intervention under general
anesthesia (Illb) remained isolated.

Figure 1 presents an example of intraoperative
ureteral injury — ureteral avulsion in the upper third.
Endoscopically, a loss of wall continuity is visualized
with the formation of an irregular (“ragged”) defect and
gaping of the lumen proximally; the mucosa appears
pale gray with areas of submucosal hemorrhage, the
contours are uneven, and detached flaps are visible. The
tubular lumen is not identifiable, which corresponds to
ureteral avulsion in the upper third. The manipulation
was discontinued, and further reconstruction was
performed — laparoscopic ureteroureteroanastomosis.

Figure 2 presents the relationship between the
frequency of postoperative complications and the
duration of calculus presence in the ureter, modeled
using binary logistic regression. The x-axis represents
the duration of stone presence (weeks), while the
y-axis shows the complication rate (%). The yellow
line represents the estimated logistic probability
curve of complications, the blue
shaded area indicates the 95%

confidence interval of the model,

and the crosses denote the actual
grouped values for the two duration

categories.
In the subgroup of patients with
a stone duration of <3 weeks, the

complication rate was 6.3% (9/142),
whereas in the subgroup with a
duration of >3 weeks it was 14.3%

(20/140). Both empirical points

lie within the 95% Cl, indicating

adequate calibration of the model
within the studied range of values.
The logistic curve demonstrates a

clearly increasing pattern: as the
duration of obstruction increases,

the probability of complications
also rises, and the transition from

Type of complication n % |Grade according to Clavien—Dindo
Total number of patients 282| 100 |-
llla (endoscopic stenting/
Microperforation 9 | 3.2% |nephrostomy without general
anesthesia after surgery)

. I-1l (conservative management/
IInJury to the submucosal and mucosal 7 | 2.5% |analgesics + antibiotics; no
ayers ) A -

invasive interventions)
Macroperforation 5 | 1.8% |llla (stent/nephrostomy = llla)
Bleeding 3| 1.1% ||
Ilb (open/laparoscopic
Ureteral avulsion 1 | 0.4% |reconstruction;in severe cases
up to nephrectomy)
Anatomical features of the pelvicalyceal o
system preventing CULT 3 | 1.1% [N/A
Absence of adequate endoscopic o
visualization preventing CULT 1] 04% |N/A
Total 29 [ 10.3% |—

the <3-week interval to >3 weeks

is accompanied by approximately
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The width of the confidence
band increases in the region of
larger stones, reflecting smaller
subgroup sizes (n=52 for 11-15
mm and n=35 for 16-20 mm) and,
accordingly, greater statistical
uncertainty. Overall, the graph
demonstrates that patients with
calculi >10 mm have a higher risk of
intraoperative events and require a
more cautious surgical approach.

Postoperative  complications
were recorded in 27 (9.6%) patients
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(20/140)
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Figure 2 — Logistic relationship between complication frequency and the duration of stone

presence in the ureter.
a twofold increase in risk (consistent with OR=2.5 and
RR=2.3 obtained from the comparison of proportions).

Thus, the graph clearly demonstrates that prolonged
(>3 weeks) presence of the calculus in the ureter is an
independent factor associated with an increased risk
of complications and reflects the dose-dependent
(time-dependent) effect of obstruction duration on
an unfavorable postoperative course. This finding
substantiates the need for timely surgical intervention
and may be used for risk stratification and planning the
timing of surgery.

The frequency of intraoperative complications
increases monotonically with increasing calculus size:
from approximately 4% for small stones to about 17%
for stones >10 mm (figure 3).

The x-axis represents the midpoint of the stone size
interval (mm), while the y-axis shows the complication
rate in percent. Crosses indicate observations for four
groups: <5 mm —3.7% (1/27); 6-10 mm — 7.7% (13/168);
11-15 mm — 17.3% (9/52); 16-20 mm — 17.1% (6/35).
The solid curve represents the prediction of binomial
logistic regression (GLM), and the semi-transparent
band indicates the 95% Cl for the expected frequency.

The logistic model confirms a clinically significant
trend: the odds of complications increase by
approximately 71% for each additional 5 mm (OR=1.71;
95% Cl 1.11-2.65).
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(table 2).

In our cohort, the overall
complication rate was 9.6% (27
cases), of which early complications
Table 2 — Postoperative complications during

contact ureterolithotripsy

Grade according to

Type of complication n | % Clavien—Dindo
Stent-associated symptoms | 9 |3.2 I-11
Acute pyelonephritis 7 |25 1]

Renal colic 4 (1.4 |
Hematuria 1|04 |
Acute epididymo-orchitis 1 (04 1]

Total — early complications | 22 | 7.8
1.8
9.6

Ureteral stricture 5 Ilb

Total 27

accounted for 7.8% (22/=282) and late complications for
1.8% (5/=282). Examples of a postoperative complication
— ureteral stricture — and the immediate result of its
incision are presented below.

Figure 4 shows a pronounced “isthmus-like”
narrowing of the lumen: the normal segment abruptly
transitions into a narrow slit with pale whitish, scar-
altered walls. The distal tissues appear calm, without
bleeding; the guidewire passes with noticeable
resistance. This endoscopic picture corresponds to a
fibrotic ureteral stricture.

Figure5presentstheresultsoflaserendoureterotomy.
After linear incision of the fibrotic
ring (oriented at the “12 o’clock”
position), the ureteral lumen is
markedly widened; a guidewire
passing proximally without
significant resistance is Vvisible
in the field of view. The incision
edges are even, the coagulation
zones appear pale gray, and there
is no active bleeding; moderate
mucosal edema persists along the
perimeter. The findings correspond
to adequate decompression of the
stricture with achieved hemostasis.

The frequency of events is

* Observation
Logistic curve
95% CI

171%
" (6/35)
X

2.5 5.0 7.5 10.0 12.5

Stbne size, mm (midpoint interval)

Figure 3 — Logistic relationship between the frequency of intraoperative complications and
stone size during CULT (with a 95% confidence interval band).

likely influenced by factors such as
comorbidities, surgical technique,
and intraoperative circumstances.
This tendency is illustrated in the

15.0 175
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Figure 4 — Ureteral stricture.

graph of the logistic relationship between the frequency
of postoperative complications and stone size during
CULT (figure 6).

The x-axis shows the midpoint of the calculus size
intervals (mm), while the y-axis represents the frequency
of postoperative complications (%). Crosses indicate the
observed values for four groups: <5 mm — 7.4% (2/27);
6-10 mm — 9.5% (16/168); 11-15 mm — 9.6% (5/52);
16-20 mm — 11.4% (4/35). The solid line represents the
prediction of binomial logistic regression, and the light
blue semi-transparent band indicates the 95% Cl of the
expected frequency.

The frequency ranges within approximately 7-11%,
with a slight increase in the 16-20 mm group. The logistic
model demonstrates a weak, statistically non-significant
upward trend: OR=1.12 for each additional 5 mm (95%
C10.70-1.79, p=0.63). The wider confidence band on the
right side of the graph reflects smaller subgroup sizes
(n=52 and n=35) and, consequently, greater uncertainty
of the estimates. In practical terms, this indicates that
postoperative risk is determined more by concomitant
factors rather than by the calculus size itself.
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Figure 5 — Incision of a ureteral stricture.

Comparison of complication rates between patients
with a stone “dwell time” of <3 weeks and >3 weeks
also demonstrated similar values (9.2% and 10.0%,
respectively), without statistically significant differences
(Fisher’s exact test, p=0.842) (figure 7).

The assessment of relative risks also does not indicate
an advantage of either waiting strategy: the odds ratio
was 0.91(95% Cl10.41-2.01) and the relative risk was 0.92
(95% Cl 0.45-1.88). The obtained confidence intervals
are wide and cross the neutral value of 1, reflecting
the limited statistical power of the comparison given
the moderate number of events. In practical terms, this
means that within the available sample, prolongation
of stone presence beyond three weeks itself is not
associated with a statistically significant increase in
postoperative complications.

In our sample, a clear pattern is observed: the higher
the bacterial titer in the urine, the more frequently
complications occur.

Overall, this finding is consistent with clinical practice:
at titers >10° the risk of complications increases, with
the highest values observed in the
10° group. At the same time, the
confidence intervals remain wide
(especially for 10%); therefore, to
definitively confirm this trend, it
is advisable to complement the
analysis with a multivariable model
(figure 8).

The x-axis shows the levels
of microbial growth in urine (0;
10% 10%; 108 CFU, coded as logo),
while the y-axis represents the
complication rate (%). Crosses
indicate the observed values for
each group: “no growth” — 4/87
(4.6%), 10* — 1/17 (5.9%), 10° —

% Observation
— Logistic curve
95%CI

11.4%
(4/35)

2.5 5.0 7.5 10.0 12.5
Stone size, mm (midpoint interval)

Figure 6 — Logistic relationship between the frequency of postoperative complications and
stone size during CULT (with a 95% confidence interval band).

15.0 17.5

7/61 (11.5%), and 10° — 15/117
(12.8%). The solid line represents
the prediction of binomial logistic
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regression, and the blue band indicates the 95% Cl of the
expected frequency.

The probability of complications consistently
increases with bacterial load: from approximately 5% in
the absence of growthtoabout 13%at 106 CFU. The model
shows that each increase by one logarithmic step (x10
CFU) raises the odds of complications by approximately
21% (OR=1.21; 95% Cl 1.00-1.46; p=0.050). The greatest
increase is observed when moving from 10* to 10° CFU,
after which the curve “levels off” but remains above the
“no growth” level. The wider confidence band at the
extreme points reflects smaller subgroup sizes (n=17
for 10* and n=61-117 for higher levels) and, accordingly,
greater statistical uncertainty. In practical terms, this
indicates that a higher bacterial titer in urine prior to
the intervention is associated with an increased risk of
postoperative events; therefore, in patients with >10°-
10° CFU, enhanced preventive measures are advisable.

The obtained data confirm that contact
ureterolithotripsy for stones of the upper third of the
ureter is generally a relatively safe procedure; however,
it is not devoid of the risk of intra- and postoperative
complications, the incidence of which in our cohort
was 10.3% and 9.6%, respectively (a total of 56
events in 282 procedures). These rates are consistent
with contemporary series and reviews, in which the
complication rate after ureteroscopy generally ranges
from 8% to 20%, depending on stone location, surgical
technique, and the experience of the center [1, 2, 3].

The structure of intraoperative complications
indicates that controlled traumatic injuries of the
ureteral wall predominate. Microperforations (3.2%)
and macroperforations (1.8%) were usually successfully
managed by stent placement or nephrostomy (Clavien—
Dindo l1lla). Injury to the mucosal and submucosal
layers (2.5%) required only conservative management
(analgesics, anti-inflammatory, and antibacterial
therapy) and corresponded to grades I|-Il. Bleeding
events (1.1%) were self-limited and did not require
repeat interventions. The most severe but isolated
complication was ureteral avulsion (0.4%,; lllb), which
required open or laparoscopic reconstruction. A similar
profile — dominated by perforations, bleeding, and
technically manageable injuries — has also been reported
in multicenter studies of ureteroscopy for the treatment
of urolithiasis [1, 4].

Postoperative ~ complications
wererecordedin27(9.6%) patients,
including early complications in 175}
7.8% (stent-associated symptoms,
acute pyelonephritis, renal colic,
hematuria, epididymo-orchitis)
and late ureteral strictures in 1.8%
of patients (Clavien—Dindo llIb).
The observed frequency of late
strictures is consistent with clinical 7.5}
series in which approximately 0.5- 4.6%
3% of cases of ureteral scarring
after ureteroscopy have been
reported [1]. The presented
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Figure 7 — Frequency of postoperative complications depending on
the duration of stone presence in the ureter.
restoration of the ureteral lumen without the need for

open reconstructive surgery.

Analysis of risk factors showed that the most
prognostically significant factor for intraoperative
complications was calculus size. The frequency of events
increased monotonically from 3.7% for stones <5 mm to
17.3-17.1% for calculi measuring 11-20 mm. The logistic
model demonstrated that the odds of complications
during CULT increase by approximately 71% for each
additional 5 mm of maximum stone size (OR=1.71; 95%
Cl 1.11-2.65). This trend is consistent with the results
of multicenter studies in which larger stone size and
proximal localization were consistently associated
with a higher incidence of intra- and postoperative
complications, technical difficulties, and the need for
repeat interventions [4, 5, 6]. These findings have clear
clinical implications: patients with stones >10 mm
require a more cautious surgical strategy, careful control
of irrigation pressure, judicious use of laser energy, and,
when possible, planning of combined techniques (rigid +
flexible CULT) and/or staged treatment.

Several publications emphasize that proximal stone
localization itself, as well as previous unsuccessful
attempts at extracorporeal shock wave lithotripsy,
significantly increase the risk of stone up-migration and
complications during subsequent endoscopic lithotripsy
[1, 8]. In our study, this tendency is indirectly reflected
through the influence of stone size and the conditions
of obstruction, which effectively “unifies” the high-risk

group.

»  Observation
— Logistic curve
95%CI

(15/117)
11.5% o
@y

5.9%
(1n7)

endoscopic examples of strictures
andthe results of endoureterotomy
demonstrate that timely minimally
invasive correction allows

No growth

10~4 10~5 106

Bacterial count in urine (growth/CFU)

Figure 8 — Logistic relationship between complication frequency and bacterial load in urine

(with a 95% confidence interval band).
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The influence of the duration of stone presence in
the ureter on the risk of complications proved to be less
straightforward. The logistic model for postoperative
complications demonstrated an increasing curve with
approximately a twofold rise in risk when moving from
<3 to >3 weeks of obstruction (6.3% vs 14.3%; OR=2.5;
RR=2.3), which pathophysiologically corresponds to the
time-dependent effect of prolonged obstruction. At
the same time, a simple comparison of postoperative
complication rates in the <3- and >3-week groups in
another model yielded similar values (9.2% vs 10.0%) and
did not demonstrate statistically significant differences
(p=0.842; wide Cls for OR and RR). This indicates limited
statistical power given the moderate number of events
and emphasizes that the duration of stone presence
likely exerts its influence in combination with other
factors (stone size, infection, comorbidities) rather than
as an isolated predictor.

In contrast, the bacterial load in urine demonstrated
a clearer and clinically more relevant association with
complications. The frequency of events increased from
4.6% in the absence of growth to 12.8% at a titer of 10°
CFU. The logistic model showed that each increase in
bacterial titer by one logarithmic step (x10) increases the
odds of complications by approximately 21% (OR=1.21;
95% Cl 1.00-1.46; p=0.050). A similar contribution of
bacteriuria to the development of postoperative urinary
tractinfections, febrile complications, and urosepsis after
ureteroscopy has also been reported by other authors
[5, 6, 7]. This confirms the need for maximal possible
sanitation of urine prior to intervention, particularly at
titers >105-10°% CFU, as well as the use of an escalation—
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de-escalation antibacterial strategy taking into account
the local antibiotic profile.

Thus, the results of our study fit well within the
current understanding of complications associated
with endoscopic treatment of stones in the upper
third of the ureter [1, 2, 4], complementing these data
with a quantitative assessment of the roles of calculus
size, duration of obstruction, and bacterial load. The
obtained models and empirical data may be used for
preoperative risk stratification, selection of treatment
strategy (standard rigid or “cautious”/combined CULT),
and strengthening of preventive measures in high-risk
groups. This corresponds to the current trend toward
a personalized approach in the endoscopic treatment
of urolithiasis and is consistent with the conclusions of
recent multicenter studies [4, 5, 6].

Conclusions.

The obtained results emphasize the importance
of individualized risk stratification before performing
CULT for stones of the upper third of the ureter, taking
into account calculus size, duration of obstruction,
and bacteriuria. The use of these data when planning
the intervention allows for a justified choice between
standard rigid and combined techniques, strengthening
of preventive measures in high-risk groups, reduction
of complication rates, and improvement of the overall
safety of treatment.

Prospects for further research.

Further studies will be aimed at evaluating the
incidence and predictors of proximal migration of stones
in the upper third of the ureter during ureteroscopic
laser ureterolithotripsy.
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KoHmakmHa ypemeponimompuncia (KY/IT) € 00HUM i3 OCHOBHUX Memo0i8 riKy8aHHA KAMEHIi8 8epxHbol
mpemuHu ce40800y. BOOHOYAC BUKOHAHHA Ub020 8BMPYYAHHA 108°A30HE 3 PU3UKOM IHMpPa- ma nicasonepayiliHux
YCKAaOHeHb, iIMOBIpHICMb AKUX 3a1exumb 8i0 po3mipy KOHKpemMeHma, mpusasaocmi obcmpyKuii ma iHgekyiliHo2o
CMaHy ce4osux wsxie. KinbKiCHa OUIHKA YUX YUHHUKI8 MOE 8axauU8e 3HAYeHHA 0419 cmpamudikayii pusuky ma
niosuweHHs 6e3neKku nikysaHHA. Memoro 0ocnioxeHHs 6ysa0 npoaHanisysamu yacmomy i cmpykmypy iHmpa-
ma nicasonepayitiHux ycknaoHeHs npu KY/IT KameHie 8epxHboi mpemuHU cevyo800Yy, @ MAKOX 8U3HAYUMU 8M1/U8
pO3Mipy KaMeHsA, mpusaaocmi (io2o nepebysaHHs 8 ce4o0800i Ma baKMepianbHO20 HABAHMAXEHHA ceYi Ha PU3UK ix
po3zsumky. [posedeHo pempocrnekmusHuUli aHaniz 282 nocnidosHux sunadkie KY/IT i3 Knacugikayiero ycknadHeHb
30 wkKanow Clavien-Dindo. /[lna cmamucmuyHO20 aHAI3Y 3ACMOCOBAHO MemoOu OMuUCO80i CMAMUCMUKU,
rnopieHAHHA nponopuil i 6iHapHY Aozicmu4Hy peepecito. IHmpaonepauyiliHi ycknadHeHHA criocmepizanuca 'y 10,3%
surnadkKis, nepesamcHo y 8u2a10i MiKpo- abo makponepgopayili ma mpasm cau3080i 06010HKU. [icagonepayiliHi
YCKAaOHeHHA 8i03HavyeHo y 9,6% nauyieHmis, ceped AKUX Mi3Hi cmpukmypu ce4o8o00y cmaHosunu 1,8%.
BcmaHosneHo, wo 36inbWeHHA Po3Mipy KAMeHS aCOUIt0EMbCA 3 MiOBUWEHHAM Yacmomu iHmpaonepauyiliHux
nodili, modi ak suwa bakmepiypis nos’s3aHa 3 binbworo iMmosipHicmro nicagonepauiliHux ycknadHeHs. OmMpumaHi
pe3ynsmamu cg8iouame, wjo KY/IT kameHis 8epxHboi mpemuHuU ce4o800y mae npuliHAmMHuUl npogine 6esneKku 3a
YyMOo8U ampasmMamu4Hoi mexHiKu, a0eK8amHo20 OpeHyB8aHHA Ma CaHAaUii ce4osux wiaxia. YpaxyeaHHA po3mipy
KOHKpeMeHma, mpusasaocmi obcmpykyii ma 6akmepiypii ni0 yac nepedonepayiliHoi cmpamugikauii pusuky
CrPUAE ONMUMI3ayii MaKMUKU AiKy8aHHA Ma 3MeHWEeHHK Yacmomu YCKAAOHeHb.

Kntouyosicnosa:ceyokam’aHaxeopoba, KaAMeHi8epxHbOIMpemuHU ce40800Y, KOHMAKMHAYpPemeponimompuricis,
ypemepocKonis, ycKAAOHEeHHS, hakmopu pusuky, bakmepiypis, no2zicmuyHa pezpecis.
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38’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-AoCAiA-
HUMU poboTamu.

Pobota € ¢pparmeHTtom HAP «MepcoHanisauis Bu-
60py meTosy ManoiHBa3MBHOMO NiKyBaHHA XBOPMX Ha
ceyoKam’siHy xBopoby», Homep AeprKaBHOI peecTpauii
0126U12587

Bcryn.

KoHTakTHa ypeteponitoTpuncia (KY/IT) cboroaHi €
OAHMM 3 OCHOBHWX METOAIB JiKyBaHHA KaMeHiB Ce40BO-
[y, 30Kpema Moro NPOKCMManbHOI TPETUHM, | 3HAYHO
MipOt0 BUTICHUANA BIAKPUTI Ta NanapoCKoMivyHi BTpyYaH-
HA. O HaK, NoNpu PO3BUTOK TEXHO/OTINM, NpoLeaypa 3a-
JINLIAETHCA NOB’A3aHO0 3 ICTOTHOK YacTOTO iHTPa- Ta
nicnaonepauiiHUxX yCKIagHEeHb: TPaBMOK CTiHKM cevo-
BoAy, nepdopauieto, CTPUKTYPaMK, MirpaLieto KameHs
un Moro GpparmeHTiB, iIHOEKLIMHMMKN NoAiaMK, CTEHT-a-
couiioBaHMmM cumnTomamu [1, 2].

Cy4yacHi KAiHiYHI gocnigXeHHA MOKasykoTb, WO 3a-
rasibHa 4actoTa YCKNaZHEHb Micna ypetepocKonii Koan-
BaeTbCcA nNpubaunsHo Big 8-10% no 15-20% i 3anexuTtb
BiZl, NOKani3auii Ta po3mipy KOHKpemeHTa, TPMBAJIOCTI
BTPYYaHHS, BUXiAHOMO CTaHy HUPKOBOT GYHKLIT Ta iHbeK-
LilHoro cTaTycy cevoBux Wwnsxis [3, 4, 5]. [loBeaeHo, Wwo
36iNblUEHHA PO3MipPY KaMeH#, HasiBHICTb riapoHedposy,
No3UTMBHUIA MNocCiB cedi abo nepcucTytoda bakTepiypia
ACOLLIOTLCA 3 NIABULLEHHAM PU3MKY KPOBOTEI, NiENO-
Hepputy, GebpunbHOT iHPeKLii cevyoBMX WAAXIB Ta ypo-
cencucy [6, 7, 8].

Okpemi poboTV MiAKPECNIOOTb, WO CaMe MPOKCU-
ManbHA NOKani3auia KameHA Ta HeBgani nonepegHi
cnpobu nikyBaHHA (Hanpuknag, nicna AuUcTaHUidHOI
NITOTpUNCii) NiABULLYIOTH YacTOTy iHTpaonepayiiHux
YyCKNagHeHb, stone-up-migration i notpeby B AoaaTKo-
BUX BTpy4YaHHsx [9, 10, 11]. BogHouac KinbKicTb gochi-
[OKeHb, AKi 0eTa/IbHO OMUCYHOTb CTPYKTYPY YCKNaAHEeHb
came npu KY/IT KameHiB BEpPXHbOI TPETUHM CcevyoBoay 3
YypaxyBaHHAM PO3Mipy KOHKpemMeHTa, TPMBANOCTi Moro
nepebyBaHHA B cevoBOAi Ta piBHA 6aKTepiypii, 3anunwwa-
€TbcA obmexeHoto [12, 13, 14].

LLle meHLwe nybnikaL,iin BUKOPUCTOBYIOTb Cy4YacHi cTa-
TUCTUYHI Nigxoamn — 6iHapHY NoricTUYHy perpecito, noby-
[O0BY NOTiCTUYHUX KpmBMX, oLiHKy OR Ta RR 3 95% posip-
UMMM iHTEPBANAMM — ANSA KiNbKiCHOT
OLLIHKM PU3MKY YCKIAZHEHb i BUAi-
JIEHHA KNIHIYHO 3HAYyLWMX MOpOro-

noro nepebyBaHHs B cevyoBoai Ta HakTepiasbHOro Ha-
BaHTa)XEHHA B CeYi Ha PU3MK PO3BUTKY YCKNALHEHb 3a
aonomoroto 6iHapHoi noricTMYHoI perpecii.

O6’eKT i meToAU AOCNiAMEHHSA.

MpoBeaeHoO PeTPOCNEKTUBHNI aHani3 282 nocnifos-
HUX KYJIT y XxBOpUX i3 NOOANHOKMMU KaMEHAMMU BEpPX-
HbOI TPETUHU cevoBoay. BUKOHYBann AK purigHy, Tak i
THYYKY ypeTepockonito. [na ¢parmeHTaLii KaMeHiB BU-
KOPMCTOBYBaA/M rosibMieBuit asep 250 BT.

OuiHIOBaNM YacTOTy M BUAM iHTpaonepauiliHmx (n=29;
10,3%) Ta nicnAaonepauinHux (n=27; 9,6%) ycknagHeHb,
KnacmdikoBaHuMx 3a wkanoto Clavien—Dindo. AK noTex-
LifiHi NpefuKTOPW aHani3yBasim MakCMMaNbHUI PO3MIp
KameHs, TpMBanicTb Moro nepebyBaHHs B CEYOBOAI, pi-
BeHb H6akTepiypii (0; 10% 10°% 10° KYO) Ta cynyTHi dak-
TOpMU.

3acTtocoByBanM OMUCOBY CTAaTUCTUKY, MOPIBHAHHA
nponopuin (x%, Kputepin ®iwepa), pospaxyHok OR, RR
3 95% [l Ta 6iHapHy noricTyHy perpecito (GLM) 3 noby-
[O,0BOI0 NIOTiICTUYHUX KpmBUX | 95% pAoBipumx iHTepBanis.

Pe3ynbTatu gocnigKeHHA Ta ix 06roBopeHHsn.

Cepep, 282 xBopux nicna BTpyYaHb 3adikcoBaHo 29
iHTpaonepaLinHux ycknagHeHb (10,3%). Y Ttabnuui 1
HaBeAeHOo abCcoNtOTHI 3HaYEeHHA Ta YaCTKM Bif, 3aranbHol
KiIbKOCTI npoueayp, @ TaKoX CTyneHb YCKAa4HEeHHA 3a
Clavien—Dindo.

Y Tabnuui 1 ysaranbHeHO CTPYKTypy iHTpaonepa-
LiMHUX YyCKNaAHEeHb KOHTAKTHOI ypeTeposiToTpuncii B
HawWil KoropTi 3 282 BTpy4YaHb: 3arajsom 3adiKCcoBaHO
29 ycknagHeHb (10,3%). binbLwicTb yckNagHeHb 6ynn Ke-
POBaHMMM, A YACTKA TAMKKMX, LLO BUMArann BigKputoi/
nanapockoniyHoi pekoHcTpykuii (lllb), 3anvwanack no-
OAMHOKO; AOTPUMAHHA aTPAaBMATUYHOI TEXHIKKU, CBO-
€4YacHe ApeHYyBaHHA Ta KOHTPOJb ipUraLiMnHOro TWUCKY
3a/MLIANNCA KAOYOBUMUM daKkTopamu besneku.

3arasiom oTpuMaHuin npodinb yckNagHeHb XxapaKTe-
pu3ye npoueaypy Ak 6e3nedyHy 3a yMmoBM AOTPUMAHHSA
NPUHUMNIB aTPaBMaTUYHOI TEXHIKM, CBOEYACHOMO CTEH-
TYBaHHA Y Pa3i YLWKOAXKEHHA C/IN30BOi Ta KOHTPO/IO ipu-
raliHOro TUCKy; YacTKa TAMKMUX MNogil, Wwo notpebysa-
/Y onepaLinHOro BTpy4YaHHA Nif, 3arasibHOK aHecTe3ier
(Ib), 3anunwwanacs NOOANHOKOH.

Tabnuua 1 — IHTpaonepauiiHi ycKnagHeHHA
niZ 4ac KOHTAKTHOI ypeTeponiToTpuncii

BUX 3HaYeHb umx dakTopis [1, 4]. e

0byMOB/IOE HEODXiAHICTb BAacHOro
OOCNiQMKEHHsA, CNPSMOBaHOro Ha

aHani3 npodinto iHTpa- Ta nicnso-
nepauinHnx ycknagHeHb KYNT i su-
ABNEHHA MPOTHOCTUYHO 3HAYYLLMX

KNiHIKO-N1abopaTopHUX NapamMeTpiB
(po3mip KameHs, TpuBanictb 06-

CTPYKUji, TUTp 6aKTepiypii), Wo mae
Bak/IMBe 3HaYeHHA Ans cTpatudika-

Lii pU3nKy Ta NigBuULLEHHA Be3neKkn

BTPYYaHb Yy MALLEHTIB i3 KaMeHAMMU
BEPXHbOI TPETUHU Ce4YOBOAY.
MeTta pgocnigeHHs.

OUiHMTM YacTOTy ¢ CTPYKTY-
py iHTpa- Ta nicnsonepauyinHmMx

YCKNagHEeHb KOHTAKTHOI ypeTeponi-
TOTPUNCIi KaMeHiB BEPXHbOI TpeTu-

HW CceyoBOAy Ta BM3HAYUTU BMNIUB
pO3Mipy KOHKpemeHTa, TpWMBanoCTi

Bua ycknagHeHHA n % CtyniHb 3a Clavien—-Dindo
Bcboro xsopumx 282| 100 |-
Illa (eHaOCKONiYHE CTEHTYBAH-
Mikponepdopauis 9 | 3.2% |HA/HedpocToma 6e3 3aranbHoOl
aHecTesii nicns onepau,ii)
Tpasma niacAM30BOrO | CAM30BOTO -1l (xoucepeaTusHo/aHaNbreTU-
mpa A 7 | 2.5% |KutaHTMBiOTUKM; 6e3 iHBa3MB-
Py HUX BTPyYaHb)
Makponepdopauis 5 | 1.8% |llla (cteHt/HedpocToma = llla)
KpoBoTeua 31 1.1% ||
Illb (BigKpUTa/NnanapockoniyHa
Bigpwvs ceyoBoay 1 | 0.4% |peKOHCTPYKLif; Yy TAXKKNX BUNaA-
Kax ax 4o HebpeKTomii)
AHaTomiuHi ocobamsocTi B YMC, wo o
nepewwkoaxanu KYIT 3| 11% |Hfs
B.I,D,CYT.HICT.b" 33/08INbHOT HAOCKONIYHOY 4 | () 100 H/3
Bi3yanisauii, wo nepewkogxana KYNT
Pazom 29 [10.3% |-
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Ha pucyHKy 1 npeactaBneHo npukaag iHTpaonepa-
LiMHMX TPaBM CevyoBOAy — BigpuB Ce4OBOAY Y BEPXHIl
TpeTuHi. EHAOCKONIYHO Bi3yanisyeTbca BTpaTa besne-
PEePBHOCTI CTIHKM 3 YTBOPEHHAM «pPBaHOro» AedeKTy
Ta 3AAHHAM MOPOMKHMHW MNPOKCUMMAasbHIle; CAM30Ba
6nipo-cipa 3 AinfsHKaMyM Niac/AM30BOrO0 KPOBOBU/IUBY,
KOHTYPW HepiBHi, BUAHO BiAWwapoBaHi Knanti. MpocsiT
TPyOKM He igeHTMOIKYETbCS, WO BiANOBIAAE aBYyAbCil
ceyoBoAy Yy BEPXHin TpeTuHi. MaHinynsaui npunmuHeHo,
BMKOHAHA MOAainblua PEKOHCTPYKLiA — slanapockoniy-
HWUI ypeTepoypeTepoaHacToMos.

Ha pUCYHKY 2 npeacTaBNeHO 3aleXKHiCTb 4acToTu
nicnaonepauinHMx ycKiagHeHb Big TpMBanocTi nepeby-
BaHHA KOHKPEMEeHTa B Ce40BOi, 3MOAEeNbOBaHY 3a A0-
nomoroto 6iHapHoi noricTnyHoi perpecii. Mo oci abcumnc
BilK/NlaAeHO TPMBaNiCTb CTOSHHA KaMeHs (TUXKHI), no oci
OpAMHAT — YacToTy ycKnagHeHb (%). *oBTa niHis Bigo-
6parkae OLiHEHY NOTICTUYHY KPMBY MMOBIPHOCTI yCKNaA-
HeHb, 61aKMTHa 3aLWTpMxoBaHa obnaacTb —95% A0BipUnia
iHTepBan moaeni, XxpecTMKaMm no3HavyeHo GaKTUYHI rpy-
noBi 3HAYEHHS N5 ABOX KAaTeropii TpMBaaoCTi.

Y nigrpyni naujieHTiB i3 TpMBanicTio NnepebyBaHHSA Ka-
MeHA <3 TUXKHIB YacToTa YCKNAZ4HEHb CTaHoBMAa 6,3%
(9/142), Topi Ak y nmiarpyni 3 TPMBANICTIO >3 TUXKHIB —
14,3% (20/140). ObmaBi eMnipUYHi TOYKM PO3TalIOBaHI
B mMmexax 95% [, Wwo cBiguMTb Npo HanexHe Kanibpy-
BaHHA MoAeni B AOCNIAXYBAaHOMY Aiana3oHi 3Ha4YeHb.
JloricTMYHa KpWBa MaE€ YiTKO BUPANKEHWI 3poCTatoumnit
XapaKTep: i3 HapoCTaHHAM TPMBaNoCTi 0bCTpyKLii MMmo-
BiPHICTb YCKMIAaAHEHb NiABULLYETLCA, MPUYOMY Nnepexig
Bif, iHTepBany <3 TUXKHIB A0 >3 TMXKHIB CyNnPOBOAKYETb-
€A NpuMbN3HO ABOPA3OBMM 3POCTAaHHAM PUSKKY (y3roa-
KyeTbca 3 OR=2,5 ta RR=2,3, oTpmaHumm npu nopis-
HAHHI NponopLin).

TakMM 4YMHOM, rpadik HAOUYHO [EMOHCTPYE, LWO
Tpuane (>3 TWXKHIB) nepebyBaHHA KOHKpPEMEeHTa B
CceyoBoAdi € CaMoCTiHMM (GaKTOpPOM NiABULLEHHA PU-
3UKY YCKNafHeHb i Bigobparkae Ao3o03anexHuii (time-
dependent) xapaKTep BNAMBY TPMBANOCTI 06CTPYKLii Ha
HecnpuATAnBMIA Nepebir nicnsonepauinHoro nepiogy.
Lle o6rpyHTOBYE HEOBXiAHICTH CBOEYACHOTO XipypriYHOro
BTPYYaHHA Ta MOXe ByTW BUKOPUCTAHO AAA cTpaTudika-
Lii pM3MKy 1 NNaHyBaHHA TePMiHiB onepaLii.

YactoTa iHTpaonepauinHUX yCKnafHeHb MOHOTOH-
HO 3POCTAE 3i 36iNbLLUEHHAM PO3Mipy KOHKpPEMEHTA: Bif,
=4% pns ApibHUX KameHiB 0o =17% ana KameHis >10 mm
(pucyHok 3).

Mo oci X BigKknageHo cepeanHy
iHTepBaNy po3mipy KameHs (mm), 251

PucyHoK 1 — IHTpaonepauiitHa TpaBma.
Biapus ceuoBoay y BEPXHiil TPETUHI.

LLInpnHa JoBip4Oi CMyru 3pOCTa€e B AiNAHLI BEANKUX
KameHiB, Wo Bigobpaxae meHwWwi obcarm niarpyn (n=52
Tabauusa 2 — MicnsonepauiiiHi ycK1agHeHHA
nig, Yac KOHTAKTHOI ypeTepoaiToTpuncii

Bua ycknagHeHHs n % Clg\jiyer::;i?;\ado
CteHT-acouinoBaHi cumntomm | 9 3.2 I-1l
locTpuit nienoHedput 7 2.5 1]
HupkoBa Konika 4 1.4 |
lemaTypia 1 0.4 |
locTpuit enigngmumoopxit 1 0.4 1]
Pazom — paHHi 22 | 7.8
CTpuKTypa ceyoBoay 5 1.8 Illb
Ycboro 27 | 9.6

ana 11-15 mm i n=35 gns 16-20 mm) i, BignosigHo,
6inbWwy CTaTUCTUYHY HeBM3HAYeHicTb. 3aranom rpadik
OEMOHCTPYE, WO MauUiEHTM 3 KOHKpemeHTamn >10 mm
MatoTb BULLMI PU3MK IHTpaonepauinHmMx noain i notpe-
6yIoTb 6iNibll 06epeskHOI TAKTUKKN BTPYYaHHSA.

no oci Y — 4acToTy yCKNagHeHb y
BiACOTKax. XpecTUKamu no3Haye-
Hi cnoctepeXeHHA A8 YOTUPbOX
rpyn: Ao 5 mm — 3,7% (1/27); 6-10
Mm — 7,7% (13/168); 11-15 mm —
17,3% (9/52); 1620 mm — 17,1%
(6/35). CyuinbHa KprBa — NPOrHo3
6iHOMianbHOI norictTuyHoi perpecii
(GLM), HaniBnpo3opa cmyra — 95%
Ol ona oyikyBaHOI YacToTK.

JloricTudHa  mogenb  nigTeep-
OXYE KNIHIYHO 3HauylWMn TpeHAa:
WAHC YCKMAAHEHHSA NiABULLYETbCA
npubaAn3HO Ha 71% 3a KOXKHi Ao-
naTtkosi 5 mm (OR=1,71; 95% /A
1,11-2,65).

YacToTa ycknagHeHb, %

N
o

fury
v

iy
o

wu

95% Al
—— JloricTu4yHa Kpuea
| % CnoctepexeHHs

14,3%
L (20/140)

6,3%
(9/142)

L s !

1 2 3 4 5 6

TpuBanicTb NepebyBaHHA KaMeHs, TUXHI

PUCYHOK 2 — JloricTMYHa 3aN1€XKHICTb YacTOTU YCKNAaAHEHb
BiZ, TpMBanocti nepebyBaHHA KamMeHsA B CEHOBOA,.
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17.3%
(9/52)
X

YacTtoTa ycknagHeHs, %
P
w

=
o
T

a4eKBaTHIN aAekomnpecii CTPUKTY-
pW 3 OCATHYTUM reMOCTa3oM.

MMoBipHO, Ha uvactoTy nogjit
BM/IMBAIOTb TaKi YUHHWKM AK CynyT-
HA MaTONOrifA, TEXHiKa BTPY4YaHHA,
iHTpaonepauiiHi obcTtaBuHM. LA
TeHAeHUia BMAHA Ha rpadiky no-
riCTUYHOT 3aNeXHOCTi YacToTh nic-
nAonepauinHnUX yCKNaaHeHb Big,
po3mipiB KameHto nig 4vac KYIT
(pUCyHOK 6).

Mo oci X nogaHo cepeguHy
iHTEepBaniB pPO3Mipy KOHKpeMeH-
Ta (Mm), no oci Y — yacTtoty nic-
nAonepauinHnUX yCcKaagHeHb, %.

% CnocTepexeHHs
—— JloricTuyHa Kpusa
95% Al

2.5 5.0 7.5 10.0 125
Po3mip kameHs, MM (cepeauHa iHTepsany)

PUCyHOK 3 — JloricTuuHa 3a/1eXKHiCTb YacTOTU iHTpaonepaLiiHMX YCKNaaHeHb
Bif, po3mipy KameHs nig yac KYNT (3 95% A0BipyOto iHTEPBaNbHOK CMYroto).

MicnaonepauinHi ycknagHeHHA 3adikcoBaHi Hamu B
27 (9,6%) xBopux (Tabnuua 2).

Y Hawin KoropTi 3arasbHa 4acToTa YCKNagHeHb
cTaHoBWAa 9,6% (27 BuNagkis), 3 HWUX paHHi — 7,8%
(22/=282) i ni3ni — 1,8% (5/=282). Huxkue Ha nogaHo
NPWKAaaM NicnaonepaLimHoOro yCKNaaAHEeHHN — CTPUKTY-
pu ceyoBoay Ta besnocepeHiit pesynbTar ii PO3TUHY.

Ha pucyHKy 4 npeactaBieHo piske «nepeLmnitkono-
AibHe» 3BY)KEHHA NPOCBITY: HOPMaNbHWUI CErMEHT pan-
TOBO MEPEXOAMUTb Y BY3bKY LLIIMHY 3 6Aif0-6inyBaTnmu,
py6LeBo 3MiHEHUMM CTIHKaMWU. [INCTaNbHi TKAHUHK Cno-
KiliHi, 6€3 KpoBOTeui; NPOBIAHUK NPOXOAMUTb i3 BiavyT-
HUM onopom. ®ibpo3Ha CTPUKTypa cevoBoay.

Ha pucyHKy 5 npepacrasneHi pe3ynbtatv BUKOHAHHA
Nla3epHoi eHAgoyTepoTomii. Micna NiHIMHOro PO3TUHY pPy-
6ueBoro Kinbua (opieHTauis «Ha 12-i roanHi») NpocsiT
CEeYOBOZY MOMITHO PO3LIMPEHUI; Y MOAI 30py — Mpo-
BiAHWK, LLO NPOXOAUTb NPOKCUMANbHiWe 6e3 3Ha4yHoro
onopy. Kpai po3TuHy piBHi, 30HK Koarynsauii 6aigo-cipi,
aKTMBHOI KpoBOTeYi Hemae; 36epiraeTbca MOMipHWUIA
Habpak cansoBoi No nepumeTpy. KaptuHa Bsignosigae

PucyHok 4 — CTpuKTypa ceyoBogy.

15‘.0 17‘.5 .
Xpectmkamu nosHadeHo GaKkTUYHI

3HAYeHHA ANA 4YoTupbox rpyn: <5
Mm — 7,4% (2/27); 6-10 mm — 9,5%
(16/168); 11-15 mm — 9,6% (5/52);
16-20 mm — 11,4% (4/35). CyuinbHa niHisa — nporHo3 6i-
HOMiaNIbHOT NIOTiCTUYHOI perpecii, b1ak1THa HaniBNpo3o-
pa cmyra — 95% [l| ouikyBaHOi 4acToTu.

YactoTa KONMBAETbCA B MeXax ~7-11%, i3 HeBenu-
KUM MigBuULLeHHAM y rpyni 16-20 mm. JlorictuyHa mo-
AeNb NOKasye cNabKni, CTaTUCTUUHO HE3HAYYLMI TPEHS,
3pocTaHHA: OR=1,12 3a KoxHi +5 mm (95% [l 0,70-1,79,
p=0,63). WWnpwa gosipya cmyra 3 npaBoro 60Ky rpadi-
Ka Bifgobparkae meHwi obcarm niarpyn (n=52 ta n=35), a
OT}Ke — BiNblly HeBM3HAYEHICTb OLiHOK. MpaKTUYHO e
03Hauae, Wo nicaaonepauiiHnin pu3mK binblie BU3HaYa-
€TbCA HE CaMMM PO3MIPOM KOHKPEMEHTa, a CynyTHIMM
dakTopamu.

MOpiBHAHHA YACTOTM YCKAAAHEHb MiXK MaLieHTaMu
3 TPUBANICTIO «CTOAHHA» KOHKpemMeHTa <3 TuXK Ta >3
TeX 3acBiaunno 6amn3bKi NoKasHUKKM (BignosiaHo 9,2%
i 10,0%), 6e3 CTaTUCTMYHO 3HAYyWMX BigMIHHOCTEMN
(Fisher, p=0,842) (pucyHoK 7).

OUiHKa BiAHOCHMX PU3MKIB TAaKOXK He BKa3ye Ha ne-
peBary »O4HOi 3 TaKTMK OYiKyBaHHA: CNiBBigHOLWEHHA
waHcis 0,91 (95% Al 0,41-2,01) i BigHOCHMI pn3mK 0,92

F

PUCYyHOK 5 — PO3TUH CTPUKTYpU cevoBoay.
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225
20.01
17.5¢
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YacToTa nicnaonepauinHux ycknaaHeHb, %

21% (OR=1,21; 95% [l 1,00-1,46;
p=0,050). Halbinbwmnn npupict
CMoOCTepIraeTbCa Npu nepexogi Big
10%mo 10° KYO, nicna 4oro Kpusa
KBUPIBHIOETbCAY», afe 3anuwa-
€TbCA BULWE piBHA «b6e3 pocTy».
Wnpwa gosipya cmyra ana Kpam-
HiX MYHKTIB BifOOpa*kae MeHLy
uncenbHictb niarpyn (n=17 ans
10%i n=61-117 onAa BULMX PiBHIB)
i BignoBigHO Ginbly CTAaTUCTUYHY
HeBM3HaYeHiCTb. [PaKTUYHO Le 03-
Hayaeg, Wo 6inblunii TUTP bakTepin
y ceyi nepen BTPy4YaHHAM acolito-
€TbCA 3 BULLUM PU3MKOM nicisone-

% CnocTepexeHHs
——— JloricTuyHa Kpusa
95% Al

11.4%
(4/35)

25 5.0 7.5 10.0 125
Po3Mmip kameHs, MM (cepeauHa iHTepBany)

PUCYHOK 6 — JloricTU4Ha 3a/1eXKHICTb YacToTU NicnsionepauiiHMX yCKNaaHeHb
Bif, po3mipy KameHs nig yac KYNT (3 95% AoBipyoto iHTepBanbHOO CMYroto).

(95% Al 0,45-1,88). OTpMMaHi iHTEpBaNW LOBIipPU WNPO-
Ki Ta nepeTuHalTb HeWTpanbHe 3HayeHHs 1, wo Bigo-
6parkae 06MeKeHy NOTYKHICTb NOPIBHAHHA 32 NOMiPHOI
KinbKOCTi nogii. MPaKTUYHO Lle O3HAYAE, WO Y MEXKax
HaABHOI BMOIPKM NOJOBXKEHHA MepebyBaHHA KamMeHA
MOHaA, TPY TUXKHI came o cobi He cynpOBOAKYETbCA A0-
CTOBIPHMM 3pOCTaHHAM MicnAonepaLiiHUX YCKNaaHEHb.

Y Hawin BMBipLi NpoOCTeXKYETbCA 3pO3ymMina Biano-
BiAb: WO BULWMI BaKTepianbHUA TUTP Y Ceui, TO YacTiwe
TPanNAATLCA YCKNAAHEHHSA.

3araniom uge y3roaKyeTbca 3 KAIHIYHOK MPaKTUKOO:
npu tutpax 2105 pusmMK ycknagHeHb NigBULLYETLCA, A
HaMBULLI 3Ha4YeHHA — y rpyni 1076. BogHo4yac gosipui
iHTEpPBaM 3a/1MLWAOTLCA WNPOKMMKU (ocobanso 1074),
TOX ANA OCTAaTOYHOro NiATBEPAKEHHA TeHAeHLUii ao-
LiNbHO AOMOBHUTM aHani3 6araTopakTOPHO MOAENIO
(pucyHoK 8).

Mo oci X nogaHo piBHi pOCTy MiKpOOpPraHiamiB y ceui
(0; 10% 10°%; 10° KYO, koaysaHHA Ak logl0), no oci Y —
4YacToOTy YCKNagHeHb, %. XpecTMKamu nosHavyeHo ¢ak-
TUYHI 3HAUYEHHN ANA KOMKHOI rpynu: «pocty He 6yno»
— 4/87 (4,6%), 10* — 1/17 (5,9%), 10° — 7/61 (11,5%),
10°-15/117 (12,8%). CyuinbHa AiHis — nporHo3 6iHomi-
aNbHOI noricTMYHOI perpecii, 6nakntHa cmyra — 95% [
O4iKyBaHOI YacTOTH.

IMOBIpHICTb YCKNagHEeHb NOCNIAOBHO 3POCTAE PAa3OM
i3 baKTepiabHMM HaBaHTaXXeHHAM: Bif ~5% 3a BiacyT-
HocTi pocTy A0 ~13% 3a 10° KYO. Mogenb nokasye, wo
KOXHUI Nigiom Ha oAuWH norapudmivHuii Kpok (x10
KYO) nigBuulye lWaHCK ycKnagHeHb MpubAM3HO Ha
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PucyHoK 7 — YacroTa nicasonepauiiiHux ycKnagHeHb 3aN1eXHo Big
TPUBANIOCTi HAXOAKEHHA KAMEHIO B CEYOBOA.

pPauiMHMX NOAiN, TOXK ANA NaLLIEHTIB
i3 210°-10° KYO pouinbHo nocunio-
BaTU NpodinakTUYHI 3axoam.

OTpumaHi  gaHi  nigTBepAXy-
I0Tb, WO KOHTaKTHa ypeTeponi-
TOTPUMCIA KAMEHIB BEPXHbOI TPETUHU CEHOBOAY 3arasiom
€ BiZlHOCHO 6e3neyHoto NpoLLeaypoto, OAHAK He no3bas-
NIEHOI0 PU3MKY iHTPa- Ta NicnaonepaLimHUX YCKNagHEHD,
YyacToTa AKMX Y Halil KoropTi cTaHOBM/JA BiAnNoBiAHO
10,3% Ta 9,6% (cymapHo 56 nogiit y 282 BTpy4YaHHAX).
Lli noKasHMKM y3roaKytlTbcA 3 Cy4acHUMW cepiamu Ta
ornAgZamm, e 4acTtoTa yCKAagHeHb nicna ypetepockonii
KONMBAETLCA NepeBaXKHO B MexKax 8-20% 3aneXxHo Bif
JIOKani3auii KameHs, TexHikun Ta goceigy ueHTpy [1, 2, 3].

CTpyKTypa iHTpaonepauinHUX ycKNagHeHb CBiAYUTD,
WO MepeBaXkaloTb KOHTPONbOBAaHI TPAaBMATUYHI YLUKO-
[OXKEHHA CTiHKM ceyoBody. Mikponepdopauii (3,2%)
Ta makponepdopauii (1,8%), sk NpaBMaO, YCNiWHO KO-
pUryBanuca BCTAaHOB/JEHHAM cTeHTa abo HedpocTomM
(Clavien—Dindo Illa). TpaBma cn130BOi Ta MigCAU30BOro
wapy (2,5%) notpebyBana Anwie KOHCEPBATUBHUX 3aX0-
4iB (aHaNbreTMKM, NpoTMsananbHa W aHTUOaKTepianbHa
Tepanis) i BigHocunacs oo |-l ctyneHs. KposoTteui (1,1%)
Masn camoobmexkyBaHUI XapaKTep i He BMMaranu
NMOBTOPHWUX BTPyYaHb. HaMTaKuMMm, ane MOOAMHOKMM
YyCKNaZHeHHsAM cTaB Bigpus cevosogy (0,4%; lllb), skui
noTpebyBas BiAKPMTOI/NanapoCKoNi4HOI PEKOHCTPYKLI.
MogaibHnin npodinb — AomiHyBaHHA nepdopalii, Kposo-
TeY i TeXHIYHO KepoBaHWX TPaBM — OMUCYHOTb i Barato-
LEeHTPOBI [OCAIAXEHHA ypeTepocKonii AfA NiKyBaHHA
ceyoKkam’siHoi xBopobu [1, 4].

MichaonepauinHi yCKNagHeHHA peecTtpyBanun y 27
(9,6%) xBOpMX, 3 HUX paHHi —y 7,8% (cTeHT-acoLiiioBaHi
CMMMTOMMW, TOCTPUI NienoHedpUT, HUPKOBA KONiKa, re-
MaTypifa, eniguanMoopxiT), a NisHi CTPUKTYpPU cevyoBoay
—vy 1,8% nauienTi (Clavien—Dindo lllb). OTpumaHa yac-
TOTa Mi3HIX CTPUKTYP Y3rOAKYETLCA 3 AAHUMMU KNIHIYHUX
cepiii, ge nicns ypeTepockonii onucyoTb NPUBAN3HO
0,5-3% BunagKis pybuesmx 3miH cedosoay [1]. HaBeaeHi
€HA0CKONIYHI MPUKNAAM CTPUKTYP Ta pe3ynbTaTiB eHao-
YTEPOTOMIT AEMOHCTPYIOTb, LLO CBOEYACHA MiHiiHBAa3UB-
Ha KopeKL,ia [03BO/AE BiAHOBUTU NPOCBIT cevyoBoay 6e3
nepexoay A0 BiAKPUTUX PEKOHCTPYKTUBHUX BTPYYaHb.

AHani3 daKTopiB pM3NKY NOKa3aB, WO HaWbiNbLL Npo-
FTHOCTMYHO 3HAYYLWMM AAA iHTpaonepauinHux ycKnaa-
HEeHb € PO3Mip KOHKpemMeHTa. YacToTa nofAii MOHOTOHHO
3pocTana Big 3,7% ana kameHis o 5 mm o 17,3-17,1%
ONA KoOHKpemeHTiB 11-20 mm. JloricTuyHa moaenb npo-
OEMOHCTPYBana, WO WaHC YCKNagHeHHA nig vyac KY/T
NiABULLYETbCA NPUBAM3HO Ha 71% 3a KOXKHi 4,0AATKOBI
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5 MM MaKCMManbHOro pPo3mipy Ka-
meHs (OR=1,71;95% A1 1,11-2,65).  *°°f
Takuii TpeHa gobpe cniB3By4YHUI 3
pesynbTatamu  6araToLEeHTPOBUX
AocnigxeHb, ae 6inbwnin posmip
KaMeHA Ta NPOKCMMasbHa JIOKa-
ni3auia nocnigoBHO acouitoBanu-
cA 3 6iNbWOK YacToOTOM iHTpa- Ta
nicnaonepauiiHux  yCKNafHEHb,
TEXHIYHUX TPYAHOLLIB Ta NoTpebu
B MOBTOPHUX BTPy4YaHHAX [4, 5, 6].
Lle mae o4yeBUAHI KNiHIYHI Hachig-
KW: NALIEHTM 3 KameHamM >10 mm
notpebytoTb binblw  0bepexHol 25
TAKTUKK, PETENIbHOTO KOHTPO/O

YacToTa ycknagHeHsb, %

4.6%

(4/87) —
5.0 REEUEES

% CnocTepexeHHs
~—— JloricTuyHa Kpusa
95% Al

12.8%
(15/&1/7)

11.5%
(7/61)
X

ipurauiiHoro TWUCKY, EKOHOMHO- Pocry Heibyno

ro BMKOPWUCTaHHA eHeprii nasepa,
a 33 MOMIMBOCTI — MNJaHyBaHHA
KOMbiHOBaHMX meToAMK (purigHa
+ rHyyka KY/T) ta/abo etanHoro
NiKyBaHHA.

Okpemi nybnikauii HarooWyoTb, WO NPOKCMMabHa
JIoKanisauia KameHa cama no cobi, a TakoXK nonepeaHi
HeBAani cnpobu AUCTAHLIAHOI NiTOTPUNCIT CyTTEBO Nig-
BULLYIOTb PU3NK Stone-up-migration Ta ycknagHeHb npwm
nodanblii eHAoOCKoNiyYHin nitotpuncii [1, 8]. Y Hawin
poboTi uA TeHAeHLUis onocepeaKoBaHO BigobpaxKaeTb-
CA Yepes BMNJIMB PO3Mipy KaMeHA 1 yMOB 0O6CTPYKLUii, WO
baKTUYHO «yHidiKye» rpyny BUCOKOIO PU3MKY.

Bnaue TpuBanocTi nepebyBaHHsA KaMeHA B Ce40Boaj
Ha PU3MK YCKNAZ4HEHb BMABMBCA MEHLI OAHO3HAYHUM.
JNlorictTuHa mogenb Ana nicnaonepavinHnX yCKAagHeHb
rnoKasasia 3pocTaloumii XapaKTep KpuBOi 3 npubaus-
HO [ABOPA30BUM MNiABULLEHHAM PU3MKY MPU Nepexos
Big <3 [0 >3 TWXKHIB 06CTpyKUii (6,3% npotn 14,3%;
OR=2,5; RR=2,3), wo natogdisionoriyHo Bignosigae time-
dependent edekTy TpmBanoi ob6cTpyKLii. BogHoyac npo-
CTe NOPIBHAHHA YacToTK NicnAaonepaLiiHMUX yCKNaaHEeHb
y rpynax <3 Ta >3 TMXHIB Yy iHWIiA mogeni Aano 6an3bKi
nokasHuku (9,2% npotu 10,0%) i He NPoAEMOHCTPYBaNo
CTaTUCTUYHO 3HAYYLLMX BiamiHHOCTen (p=0,842; WKpOoKi
Ol aonsa OR Ta RR). Lle BKa3sye Ha obmeKeHy CTaTUCTUYHY
NOTYXKHICTb NPM NOMIPHIN KiNbKOCTI Noaiii i nigKkpecntoe,
WO TPMBaA/iCTb CTOSIHHA KaMeHsA, MMOBIpPHO, peanisye
CBili BN/IMB Y NOEAHAHHI 3 iHWMMMK daKTopamu (po3mip,
iHeKujia, cynyTHA naTonoris), a He AK i30/1boBaHNI Npe-
OVKTOP.

HaTomicTb 6akTepianbHe HaBaHTaXeHHA B cedi Npo-
OEMOHCTPYBaNo YiTKilWWIA i KNiHIYHO BaXKIMBUI 3B’'A30K
i3 ycknagHeHHAMK. YacToTa nogin 3poctana Big, 4,6%
npw BigcyTHocTi pocty o 12,8% npu tutpi 10° KYO.
JloricTMyHa MmoAenb NOKasana, WO KOXHe NiaBULLEHHSA
6aKTepianbHOro TUTPY Ha OAMH NOTrapUPMIYHNIA CTYNiHb
(x10) 36inblUye WaHCK ycKNaaHEHb NPUBAN3HO Ha 21%
(OR=1,21; 95% Al 1,00-1,46; p=0,050). MogibHNI BHE-
COK bakTepiypii B po3BMTOK nicnsonepaLiiHoi iHpeKuii

10~4 10"5 1076

BakTepianbHe HaBaHTaXXeHHsA B ceui (picT/KYO)

PUCYHOK 8 — JIOoricTUUHA 3aNeXKHICTb YaCcTOTH YCKNaAHEHb Big, 6aKTepiaibHOro HaBaHTaXKEHHSA
B ceui (3 95% A,0BipPUOIO iIHTEPBaANbHOIO CMYTOI0).

CeyvyoBUX LWNAXIB, pebpnUabHUX YCKNAAHEHD | ypocencucy
nicna ypetepockonii onucytoTb 1 iHWi asTopu [5, 6 ,7].
Lle nigTBeparKye HEOOXiAHICTE MaKCMMabHO MOMK/TMBOIT
caHauii cevi nepes BTPy4YaHHAM, 0cO6AMBO MpU TUTPAX
>10°-10° KYO, Ta BMKOPWUCTaHHA ecKanauiiHo-AeecKa-
NauinHoi aHTMbGaKTepiabHOI cTpaTerii 3 ypaxyBaHHAM
JIOKaNbHOT aHTMBIOTMKOrpamu.

TakKMM YMHOM, pe3ynbTaTU HALWOro AOCHIAMKEHHA
BMEBHEHO BMUCYIOTLCA Y Cy4acCHi yABMIEHHA NPO yCKAaa-
HEHHA eHAOCKOMIYHOro /iKyBaHHA KaMeHiB BepXHbOI
TpPeTUHM cevosoay [1, 2, 4], 4ONOBHIOOUM X KiNbKiCHOM
OLIHKOIO PO PO3Mipy KOHKpemeHTa, TPMBasoCTi 06-
CTPYKLii Ta 6akTepianbHOro HaBaHTa)KeHHA. OTpUMaHi
mogzeni ¥ emnipuyHi JaHi MoXyTb ByTW BMKOPMUCTaHI
ONa nepegonepauinHoi cTpatudikauii pusuky, subopy
TaKTUKK (CTaHZapTHa purigHa um «obepeskHa»/Kombi-
HoBaHa KY/T) Ta nocuneHHA npodinakTUYHMX 3axoais
y rpynax nigsuueHoro pusuky. Lle Bignosigae cyyacHii
TeHAEHL,i 40 nepcoHidikoBaHOTro NiaAXo4y B eHA0CKOMIY-
HOMY NiKyBaHHi ceyoKkam’ssHOT XBOpobu Ta y3roaKyeTbca
3 BMCHOBKaMW HaraToLEHTPOBUX AOCNIAMKEHb OCTaHHIX
pokis [4, 5, 6].

BucHoBKM.

OTpuMmaHi pe3ynbTaTn NiAKPECNOTb AOLINbHICTL
iHaMBiayanizoBaHoi cTpaTudikaLii pusmky nepes Bu-
KOHaHHAM KY/IT KameHiB BepxHbOi TPETUHW CevyoBOAYy
3 ypaxyBaHHAM PO3Mipy KOHKpeMeHTa, TpMBanocTi 06-
CTPYKL,i Ta 6akTepiypii. BUKOPUCTAHHA UMX AaHUX NpU
nAaHyBaHHI BTPyY4aHHA 403B0OAAE 06rpyHTOBaHO o0bumpa-
TW MiXK CTaHZQPTHO PUriAHOM Ta KOMBIHOBAHOO TEXHi-
KO0, nocuatoBaTh NpodinakTMKy B rpynax BUCOKOro pu-
3MKY, 3MEHLLYBaTWN YacTOTy YCKAAAHEHb i MOKpaLLyBaTK
3aranbHy 6e3neKy NikyBaHHs.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.

Mopanbwi AocnigKeHHs OyayTb CNpAMOBaAHiI Ha
OLiHKY Y4aCTOTU Ta NPeaMKTOPiB MPOKCUMAIbHOI Mirpa-
Lii KAMEHIB BEPXHbOI TPETUHU Ce4yoBOAy Nif Yac ypeTe-
POCKOMIYHOI 1a3epHOi ypeTepoNiTOTPUNCii.
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YCKNAAHEHHA KOHTAKTHOI JIA3EPHOI YPETEPONITOTPUNCIT KAMEHIB BEPXHbOI TPETUHU CEHOBOAY

boiiko A. |., MonosuHKa B. .

Pe3stome. KoHTaKTHa ypeTteponitoTpuncia (KY/IT) € ogHMM i3 NPOBiAHUX METOAiIB NiKyBaHHA KaMeHiB BEPXHbOI
TPETMHM CeYOBOAY, OO4HAK CYNMPOBOAMKYETbCA PUSMKOM iHTPa- Ta NicnAonepauifHnX YCKAagHEeHb, AKUI 3anexKunTb
BiZL, pO3Mipy KOHKpEeMeHTa, TPMBaNoCTi 06CTPYKLii Ta iHbEeKLiMHOro cTaTycy ceyoBux WAAXiB. KinbKicHa oujiHKa Umx
UMHHUKIB € HeobxigHo Ana cTpatmdikauii pusKKy Ta NiasuWEeHHA 6e3neKkun BTpydYaHHs.

MeToto po60Tu 6yN0 OLIHWUTK YACTOTY 1 CTPYKTYPY iHTpa- Ta nicnsonepauinHux ycknagHeHb KY/1T KameHiB Bepx-
HbOT TPETUHM CEYOBOAY Ta BU3HAUYMTM BMNJIMB PO3MIiPY KaMeHs, TPMBANOCTI oro nepebyBaHHs B ce4oBogi i 6akTepi-
a/IbHOrO HAaBAHTAXKEHHA B CeYi HAa PU3UK PO3BUTKY YCKNAZLHEHD.

MpoBeneHo peTpocneKkTUBHMIM aHani3 282 nocnigosHux KY/IT 3 Knacudikauieto ycknagHeHs 3a wkanoto Clavien—
Dindo Ta BUKOPUCTaHHAM ONMCOBOT CTAaTUCTUKM, MOPIBHAHHA NponopLin i 6iHapHOi NoricTMYHOT perpecii.

IHTpaonepauiiHi ycknagHeHHs BigsHayeHi y 10,3% Bunaakis (NnepesaxkHO Mikpo-/makponepdopalii i1 TpaBma
CAn308B0I), nicnsaonepauivHi —y 9,6% naLieHTiB, 30Kpema Ni3Hi CTPUKTYpu cevosoay —y 1,8%. YacToTa iHTpaonepa-
LiMHUX Noajin 3pocTana 3i 36inblweHHAM pPo3Mipy KameHs, a Bulla 6aKTepiypisa acouitoBanaca 3 6inbLIO iMOBIpHI-
CTIO NnicnAonepaLuiiHNX YCKNagHEeHb.

KYNIT KameHiB BEPXHbOT TPETUHM CEYOBOAY MAE NPUINHATHUI Npodinb 6e3nekn 3a yMoBU aTpaBMaTUYHOI TEXHI-
KM, a4eKBaTHOro AipeHYBaHHA Ta CaHaLlii ce4oBUX WAAXiB. PO3mip KOHKpeMeHTa I 6aKTepiaibHe HaBaHTaXKeHHSA cAig,
BPaxoByBaTW Npu NepeaonepaLiliHii cTpaTudikauii pu3mKy Ta NaaHyBaHHI NPOQiNaKTUUYHMX 3aX04iB.

OTpuvMaHi pe3ynbTaTi NigAKpPecatoTb AOUiNbHICTD iHAMBIAYaNi30BaHOI cTpaTUdiKauii pusnKy nepes BUKOHAH-
HAM KY/IT KameHiB BEpXHbOi TPETUHU CeY0BOAY 3 YpaXyBaHHAM PO3Mipy KOHKpPEMEHTa, TPUBAOCTI 06CTPYKLil Ta
6akTepiypii. BAKOpUCTaHHA UMX AaHUX NPU NNaHYBaHHI BTPYYaHHA A03BO/SE OBIPYHTOBAHO 06MpaTK MixK CTaHAapT-
HOO PUTiAHOK Ta KOMBIHOBAHOK TEXHIKOMD, NOCUAOBATM NPOINAKTUKY B Fpynax BUCOKOTrO PU3MKY, 3MeEHLLYBaTH
YacToTy YCKNAZAHEHb i MOKPaLLyBaTH 3arasibHy 6e3neKy NikyBaHHs.

Kntouosi cnoBa: ceyokam’siHa xBopoba, KameHi BEpXHbOi TPETUHWN CEYOBOAY, KOHTAKTHa ypeTeponiToTpuncin,
ypeTepockKonia, yCKNagHeHHs, GakTopun pusnKy, bakTepiypis, NoricTMuHa perpecis.

COMPLICATIONS OF CONTACT LASER URETEROLITHOTRIPSY OF STONES IN THE UPPER THIRD OF THE URETER

Boyko A. 1., Polovynka V. P.

Abstract. Contact ureterolithotripsy (CULT) is one of the leading methods for the treatment of stones in the
upper third of the ureter; however, it is associated with the risk of intraoperative and postoperative complications,
which depends on the size of the calculus, the duration of obstruction, and the infectious status of the urinary
tract. Quantitative assessment of these factors is necessary for risk stratification and improving the safety of the
procedure.

The aim of the study was to evaluate the frequency and structure of intraoperative and postoperative
complications of CULT for stones of the upper third of the ureter and to determine the influence of stone size,
duration of its presence in the ureter, and bacterial load in the urine on the risk of complications.

A retrospective analysis of 282 consecutive CULT procedures was performed with classification of complications
according to the Clavien—Dindo scale, using descriptive statistics, comparison of proportions, and binary logistic
regression. Intraoperative complications were observed in 10.3% of cases (mainly micro-/macroperforations and
mucosal injury), while postoperative complications occurred in 9.6% of patients, including late ureteral strictures
in 1.8%. The frequency of intraoperative events increased with larger stone size, whereas higher bacteriuria was
associated with a greater likelihood of postoperative complications.

CULT for stones of the upper third of the ureter demonstrates an acceptable safety profile provided that
atraumatic technique, adequate drainage, and proper sanitation of the urinary tract are ensured. Stone size and
bacterial load should be considered during preoperative risk stratification and planning of preventive measures.

The obtained results emphasize the importance of individualized risk stratification before performing CULT for
stones of the upper third of the ureter, taking into account stone size, duration of obstruction, and bacteriuria.
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The use of these data in planning the intervention allows a justified choice between standard rigid and combined
techniques, strengthening preventive measures in high-risk groups, reducing the incidence of complications, and
improving the overall safety of treatment.

Key words: urolithiasis, stones of the upper third of the ureter, contact ureterolithotripsy, ureteroscopy,
complications, risk factors, bacteriuria, logistic regression.
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STUDY OF CENTRAL AND PERIPHERAL MECHANISMS UNDERLYING
THE ANALGESIC EFFECT OF N-(y-AMINOBUTYRYL)-1-AZA-4,7,10,13-

TETRAOXACYCLOPENTADECANE HYDROCHLORIDE IN RATS
National Pirogov Memorial Medical University, Vinnytsya (Vinnytsia, Ukraine)
voloshchuknatali@gmail.com

The need to develop analgesic drugs with increased efficacy and a safer safety profile remains relevant today.
Macrocyclic derivatives of y-aminobutyric acid (GABA) are considered a promising direction in the search for new
agents with central analgesic activity. Previous studies have demonstrated that a new molecule, N-(y-aminobutyry-
lo)-1-aza-4,7,10,13-tetraoxacyclopentadecane hydrochloride (compound C-3), exhibits pronounced analgesic activ-
ity in various models of pain perception. The aim of the study was to investigate the central and peripheral mech-
anisms of analgesia of compound C-3 in rats, as well as to evaluate the involvement of the opioid and cannabinoid
systems in its realization. The contribution of central analgesic mechanisms was assessed using the formalin test;
changes in analgesic activity following administration of pharmacological antagonists were evaluated in the tail-flick
model, while anti-inflammatory activity was studied in the carrageenan-induced paw edema model. To elucidate the
mechanisms of action, opioid receptor antagonists (naloxone, nor-BNI) and a cannabinoid CB; receptor antagonist
(AM 251) were used. It was established that administration of compound C-3 (1 mg/kg, intraperitoneally) produced
a pronounced analgesic effect, predominantly in the first phase of the formalin test, indicating the predominance
of central antinociceptive mechanisms. The anti-inflammatory effect was weak — 17.3% compared with 73% for
diclofenac sodium. Pre-administration of naloxone and nor-BNI only partially reduced the effect of the compound,
whereas AM 251 almost completely abolished it. Thus, the analgesic action of compound C-3 is mediated predom-
inantly through CB;-dependent pathways, with a lesser contribution of the opioid system. The obtained results in-
dicate that compound C-3 may represent a promising prototype for the development of new non-opioid analgesics
with a mechanism of action associated with the endocannabinoid system.

Key words: crown ethers, y aminobutyric acid, opioid receptors, CB;-cannabinoid receptors, pain models.
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