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Ekstrakorporal zarba-dalga litotripsiyasindan (EZDL) sonraki uzun miiddat arzinds kongrementlarin
soyudulmasi fonunda sidik axarlarimin eliminasion qabiliyyatini dyranmak magsadila tadqiqat aparilmigdir.
Tadqgiqata boyrak kasasinda qeyri-obstruktiv das olduguna goro EZDL-a moruz qalmis 134 xasta calb
edilmisdir. Onlardan EZDDL-don sonra 14 giin miisahida altinda olan 105 nafor (78,4%) birinci qrupa,
daglarin xaric olmasi daha uzun miiddat ¢okon 29 nafor (21,6%) pasiyent isa ikinci qrupa daxil edilmigdir.
ITkinci qrupun xastalorinda sidik dasi fragmentlori miisahidanin 28-ci giiniina qador xaric olmamigdir. Sidik
¢ixart yollarin eliminasion qabiliyyati zadali tarafin sidik axarlarimin peristaltikaedici funksiyasinin Dopler
vasitasilo miisahidasi yolu ilo dyranilmisdir. Dopler spektrinin formasi, sidik axarimin atimunin miiddati (T),
yiiksak (YS) va orta (OS) siirati 6yranilmisdir.

Todgigat zamam sidik axarinda atimin tokfazali, ikifazali, iicfazali vo uzun siiran tiplari miisahida
edilmisdir. 2-ci qrup pasiyentlorda Dopler spektri daha ¢ox iistiin siiron tipi va daha asagi orta siirat (OS)
miisahida edilmigdir; sidik atiminin orta siirati 10 sm/san-don az olanlarla bu gostoricidon ¢ox olanlar
arasinda daglarin xaric olmast miiddatinin sanslarina nisbati 5,3-2 barabar olmusdur. Bu, nefroliti az olan
xastalorda sidik axarmmin eliminasion qabiliyyati peristaltik aktiviikdon asilidir. Dopler spektrinin uzun siiron
tipini, hamginin sidik axarinda axim siiratinin 10 sm/san-dan az olmasin onun eliminasion gabiliyyatinin
zaifliyinin marker hesab etmoak olar.
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The work is dedicated to the study of the elimination ability of the ureter in patients with non-obstructive
nephrolithiasis, in the aspect of predicting the duration of the period of stone discharge after extracorporeal
shock wave lithotripsy (ESWL). The study included 134 patients with non-obstructive renal pelvis stones who
underwent ESWL. All studied patients were divided into 2 groups: the first group consisted of 105 (78.4%)
patients in whom this status was stated within 14 days after ESWL; the second group was represented by 29
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(21.6%) patients with longer periods of achieving this condition or the presence of residual stone fragments
on the 28th day of observation. The elimination capacity of the urinary tract was determined on the basis of
an assessment of the peristaltic activity of the ureter on the side of the lesion, by studying the Doppler
parameters of the ureteral jets. The shape of the Doppler spectrum, duration (T), peak and average velocity
of ureteral jets were evaluated. In the studied patients, monophasic, biphasic, triphasic and continuous types
of ureteral emissions were found. According to the results of the study, a significantly larger number of
patients in the 2nd group of patients had continuous type of Doppler spectrum and a significantly lower
average value. The odds ratio to have a longer period of stone passage in patients with CC<10 cm/sec
compared to patients with values of this indicator 210 cm/sec was 5.3. The results of the study suggest that
the elimination ability of the ureter in patients with nephrolithiasis is determined by its peristaltic activity, a
non-invasive method for assessing which is Doppler investigation of ureteral jets. Markers of low
elimination ability of the ureter should be considered an continious type of Doppler spectrum, as well as an
average ureteral jet's velocity of less than 10 cm/sec.

Introduction. Last decade is characterized lithiasis based on the assessment of Doppler
significant improvement of imaging methods parameters of ureteral jets.
of diagnostics in different medical fields [1, Materials and methods. The study included
2] with especial peculiarity in pandemic time 134 patients (men — 74, women — 60) with non-
and development of non-invasive technology obstructive stones of the renal pelvis, who were
[3, 4] analysis of medical images [5]. Partly being treated at Regional Medical Clinical Center

of Urology and Nephrology named after
V.1.Shapoval" (Kharkiv, Ukraine). All patients
underwent a clinical and laboratory examination,
which included an assessment of general blood

it’s resulted in increasing frequency of detec-
tion of urinary tract pathology [6, 7] stones
formation detection [8, 9] and non-obstructive

urolithiasis [10, 11]. Modern protocols for the and urine analysis indicators, blood biochemical
treatment of this pathology involve the use of indicators (urea, creatinine), multispiral computed
minimally invasive methods, among which tomography with contrast on a Toshiba Aquilion
extracorporeal  shock wave lithotripsy 16 X-ray computed tomography scanner. Patients
(ESWL) is considered as the first choice were included in the study with non-obstructive
method in patients with stone sizes less than 2 kidney stones having similar tomographic para-
cm [12]. The effectiveness of this method is meters: maximum linear size of 10-15 mm, X-ray
determined by the physical and chemical density of 1000-1500 HU.

The elimination capacity of the urinary tract
was determined based on the assessment of
peristaltic activity of the ureter on the side of the
lesion by studying the Doppler parameters of the

parameters of the stone, as well as the con-
dition of the upper urinary tract, in particular,
the peristaltic activity of the ureter, which

ensures the elimination of stone fragments ureteral jets. Before the study, patients were asked
[13]. In order to study the electrical and me- to empty their bladder, followed by hydration,
chanical parameters of urinary tract peristal- which involved drinking 700 mL of water
sis, various authors used electromyographic (approximately 20-30 mL/kg) divided into three
techniques, in particular, impedance measure- doses 5 minutes apart. Ultrasound examination of
ment and measurement of intraluminal the ureteral output began approximately 10
pressure in the ureter’ WhiCh, due to their minutes after the last dose. In order to visualize
invasiveness associated with endoscopic or the ureter emissions, the ultrasound sensor was

placed in the suprapubic area in such a way that
the scanning plane passed through the ureters. The
Doppler angle was set within 30° - 60°. The
following Doppler parameters of the ureteric jets

laparoscopic insertion of electrodes, have
limited application in clinical practice [14].
This method can be a useful tool for non-

invasive assessment of the functiongl state of were evaluated: the shape of the Doppler

the ureter in the aspect of predicting the spectrum, duration (T), peak (PV) and average

duration of the stone fragment elimination (AV) velocity.

period after ESWL. All patients underwent ESWL on a Dornier
The purpose of the study: to determine Delta device (Germany). The average duration of

the elimination capacity of the upper urinary the procedure was from 30 to 50 minutes. The

tract in patients with non-obstructive nephron- number of shock waves ranged from 1000 to
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3000, on average 2297+378 per procedure at a
pulse frequency of 90/min.

The results of ESWL were evaluated by
performing an ultrasound examination on days 7,
14, and 28 after the procedure. When visualizing
stone fragments 5 mm or more in size, a repeated
ESWL session was performed. Absence of stone
fragments and signs of obstruction of the urinary
tract during ultrasound examination were indica-
tions for control computer tomography without
contrast. The "stone free" state was established in
the absence of stone fragments in the projection of
the kidneys and urinary tract on computer
tomograms.

Statistical processing of the data obtained in
the research process was carried out using
Microsoft Office Excel 2016 spreadsheets
(Microsoft, USA) and the Statistica 10.0 program
(StatSoft, USA). Quantitative data are presented
as mean and standard deviation (M+SD). The
obtained digital experimental data were processed
by the method of variational statistics using the
Student's t-test. Qualitative data are presented in
the form of absolute or relative (%) values.
Comparison of qualitative features in two groups
was carried out using the Pearson chi-square test.
To assess the risk of symptoms, the odds ratio was
calculated with a 95% confidence interval (CI).
Differences were determined at the level of

significance p<0.05.

The research protocol was approved by the
ethics committee of the Regional Medical Clinical
Center of Urology and Nephrology named after
KNPHOR. V.I. Shapovala". Before the start of the
study, all patients were informed about the aims,
tasks and method of the study, after which they
voluntarily signed the informed consent.

Results. In this study, an analysis of the
peristaltic activity of the ureter was
performed, which can determine its ability to
eliminate stone fragments. Stone-free status
on day 28 after ESWL was achieved in 123
(91.8%) patients. 11 (8.2%) patients had
residual stone fragments in the lower group of
cups at the end of the observation period.
Depending on the time of onset of "stone
free" status, all studied patients were divided
into 2 groups: the first group consisted of 105
(78.4%) patients in whom this status was
ascertained within 14 days after ESWL; the
second group was represented by 29 (21.6%)
patients with longer periods of reaching this
state or had residual stone fragments on the
28th day of observation. Both groups were
comparable in terms of sex, age, side of stone
localization (Table 1).

Table 1. Comparative characteristics of the studied groups of patients by sex, age, side of stone

localization
Indicators 1 group 2nd group P
(n=105) (n=29)
Sex
- men 59 (56.2%) 17 (58.6%) 0.82
- women 46 (43.8%) 12 (41.4%)
Age 37.6£7.8 41.5+6.4 0.5
The side of stone localization
- right kidney 49 (46.7%) 13 (44.8%) 0.86
- left kidney 56 (53.3%) 16 (55.2%)

The elimination capacity of the ureter was
assessed based on the analysis of dopplero-
grams of ureteric emissions. Among the types
of Doppler spectra described in previous
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works [15, 17], the following were found in
the studied patients: monophasic, biphasic,
triphasic, extended (Fig. 1).



Fig. 1. Types of Doppler spectra of ureteric jets in patients with non-obstructive nephrolithiasis:
monophasic (a), biphasic (b), triphasic (c), extended (d)

The quantitative presence of the first three
types of dopplerograms in patients of the
studied groups did not differ. An extended type
of Doppler spectrum was observed in
significantly more cases in patients of group 2.
The rate of AV was significantly higher in
patients of group 1. There was no significant
difference in the parameters of PV and T in the
patients of the studied groups (Table 2).

The obtained results allow us to consider the
type of Doppler spectrum, as well as the
average velocity of ureteral outflow as Doppler
criteria for assessing peristaltic activity of the
ureter, which determine its elimination capacity,
in patients with nephrolithiasis.

In order to analyze the relationship between
the AV indicator and the length of the stone
fragment elimination period, the odds ratio

(OR) was calculated. The median values of the
average velocity of the ureteral jets in patients
of groups 1 and 2 were 12.7 cm/sec and 9.9
cm/sec, respectively. For the calculation of AV,
a AV value of 10 cm/sec was chosen as the
threshold value (cut off value) of reduced
peristaltic activity of the ureter. SS < 10 cm/sec
was observed in 31 (29.52%) patients of the
first group and 20 (68.96%) patients of the
second group (p<0.001). When comparing
groups of patients with AV < 10 cm/sec (n=51)
and LV >10 cm/sec (n=83), the odds ratio was
5.3 (95 % AV: 2.1751 — 12.9368; p= 0.0002 ),
indicating that patients with a Doppler mean
ureteric jet velocity <10 cm/sec have 5.3 times
greater odds of a prolonged (more than 14 days)
stone passage period after ESWL.

Table 2. Comparative characteristics of the studied groups according to dopplerographic indicators of
ureteric jets

Indicator 1 group, (n=105) 2nd group, P
(n=29)

Type of Doppler spectrum

- monophasic 34 (32.4%) 8 (27.6%) 0.62

- biphasic 30 (28.6%) 6 (20.7%) 0.40

- three-phase 25 (23.8%) 4 (13.8%) 0.25

- extended 16 (15.2%) 11 (37.9%) 0.007

PV, cm/sec 52+4.6 61+7.2 0.1

AV, cm/sec 13.6+2.4 9.8+1.2 0.03

T, sec 4.3+0.7 4.1£0.5 0.8
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Discussion. Urolithiasis is widespread in
the modern population [15]. The modern
trend in the treatment of this disease is the use
of a wide range of non-invasive and
minimally invasive methods, among which,
during the last decades, one of the first places
is stably occupied by ESWL [16]. An
indicator of the effectiveness of ESWL, as
well as other alternative methods used in
patients with nephrolithiasis, is the “stone
free” state, as well as the terms of its
achievement [17], which, in the case of
ESWL, are determined by a number of
factors, one of which is functional condition
of the upper urinary tract [13, 17].

The result of conducting peristaltic waves
along the upper urinary tract is the appearance
of the ultrasonic phenomenon of ureteral jets
from the ureteral orifice [18]. Previous studies
have demonstrated the possibility of using
ultrasound  dopplerography  of ureteral
emissions in the diagnosis of upper urinary
tract obstruction [19], vesicoureteral reflux
disease in children [20], differentiation of

obstructive and physiological dilatation of the
urinary tract during pregnancy [21].

Results of our work are going with
accordance of previously published work
about Doppler examination with good
sensitivity and specificity for the diagnosis of
symptomatic ureteral stones [22]. The
twinkling artifact is useful for the early
detection of the calculi, especially in the
middle tract of the ureter, usually the most
difficult place in sonographic diagnosis. It
also seems helpful for the detection of smaller
stones. The use of color Doppler does not
increase the exploration time.

Conclusions. The elimination capacity of
the ureter in patients with nephrolithiasis is
determined by its peristaltic activity, a non-
invasive method of assessment of which is
dopplerography of ureteric jets. Markers of
low elimination capacity of the ureter should
be considered an extended type of Doppler
spectrum, as well as an average velocity of
the ureteral jet <10 cm/sec.
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JIONILIEPOBCKASI OLIEHKA SJIMMUHAIIMOHHOM CITIOCOBHOCTU MOYETOYHUKA
B ACHEKTE IIPOTHO3UPOBAHUA PE3YJIbTATOB JIACTAHIIMOHHOM YJIAPHO-
BOJIHOBOU JIMTOTPUIICUHU

C.M.Ko.ﬂyrlaeBl'Z, B.H.JIecoroii*?, H.M.An1oubeBa" %, M.A.JIecoBast’, B.B.l“apn(m?”4
'Kageopa yponoauu, negpponozuu u anoponozuu umenu npogp. A.I' IToopesa Xapbko6cko2o HayuoHaibHo20
MeduyuHcKo20 yrueepcumema, Xapvkos, Vipauna; *O6nacmmnoti MeOuyuncKuil KIuHu4eckuii yenmp
yponoauu u negponoauu um. B.Ilanosana, Xapexos, Ykpauna; *kagedpa npogeccuonansho-
OPUEHMUPOBAHHBIX OUCYUNTIUH, XAPLKOBCKUL MENCOYHAPOOHBIN MEOUYUHCKULL YHUBepcumem, XapbKos,
Vpauna; *Kagedpa namonozuueckoii anamomuu Xapbkoeckozo HAYUOHATLHO20 MEOUYUHCKO20
YHUusepcumema, Xapokos, Ykpauna

Pe3ztome. PaboTta mocpsmieHa UCCIeJ0BaHUIO JTMMUHAIMOHHON CIOCOOHOCTH MOYETOUYHHUKA Y MAIMEHTOB
¢ HEOOCTPYKTUBHBIM HE(POIMTHA30M, B aCHIEKTE MPOTHO3UPOBAHUS MPOAOJLKUTENBHOCTH MEPHOIA OTXOXK-
JIEHUST KOHKPEMEHTOB TIOCJIE IKCTPaKOPIOPaIbHOW yaapHO-BoMHOBOM mutorpuricuu (DYBJI). B uccremno-
BaHHe OBUIO BKIFOUEHO 134 mammeHTa ¢ HEOOCTPYKTHBHBIMH KaMHSIMH TOYEYHOM JIOXaHKH, KOTOPBIMH ObliIa
nposeneHa DY BJL. Bce uccnenyemsie GonbpHbIE OBUTH pa3iesieHbl HA 2 TPYIIIBL: IEPBYIO TPYIITY COCTaBHIN
105 (78,4%) GOnBHBIX, Yy KOTOPBIX ATOT CTaTyc ObLI KOHCTaTUpOBaH B TeueHue 14 mueit mocne DY XIJI;
BTOpas rpymma Opuia mpencrasieHa 29 (21,6%) nmammentamu ¢ 0oJiee JIMTETLHBIME CPOKAMU JOCTHXKEHUS
3TOTO COCTOSIHUSI WJIM HAJIMYMEM PE3UIYaNbHBIX (parMeHTOB KaMHS Ha 28 JeHb HaOMIOACHUS. DIMMHHA-
LUOHHAsI CIIOCOOHOCTh MOYEBBIBOSIIMX MYTEH ONMpenessiiack Ha OCHOBAaHUH OLCHKH MEPHCTATbTHYECKON
AKTUBHOCTH MOYETOYHHKA Ha CTOPOHE MOPAXKEHHMS, ITyTeM M3Y4CHUS JIOTUIEPOBCKUX MapaMeTpoB MOYETOY-
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HUKOB. beutn ormeHensl (opma pormepoBckoro cruektpa, miuTenbHOCTh (T), mukoBas m cpemuss (CC)
CKOpPOCTh MOYETOYHHKOBBIX BBHIOPOCOB. Y HCCIIEIyeMbIX MAIMEHTOB OBUTM OOHAPYXKEHbI MOHO(A3HBIH,
nByx(ha3HbI, Tpex(a3Hbli W MPOMOJIKCHHBI THUIBI MOYETOYHUKOBBIX BBIOpocoB. Ilo pesynbpraram
WCCJICIOBAHUS Y JOCTOBEPHO OOJIBIIET0 KOJIMYESCTBA MAIUCHTOB 2 TPYIINe NAIlIeHTOB HAOIFOAaICs YJTNHCH-
HBII THT JOTLIEPOBCKOTO CIEKTpa U JOCTOBEpHO Oosee HU3KkMi noka3arens CC. OTHOMEHHE MaHCOB UMETh
0ojiee MIUTENHHBIA MEPHOA OTXOXACHUS KaMHel y 0onmpHBIX ¢ ypoBHeM CC<10 cm/cek mo cCpaBHEHHIO C
MalMeHTaMy CO 3HauYeHHMsIMU JaHHOTo mokazaTens >10 cm/cek coctaBmsio 5,3. Pe3ynabTaThl UcciaeqOBaHUs
MTO3BOJISIOT YTBEPKAATh, YTO SJIMMHHAIMOHHAS CTIOCOOHOCTh MOYETOYHHMKA Y TIAIIMEHTOB ¢ He(hPOIUTHA3OM
OTIpEIIEIACTCS €ro MePUCTATHPTHYCCKON aKTUBHOCTRIO. MapkepaMu HU3KOH SJTUMUHAITMOHHONW CTIOCOOHOCTH
MOYETOYHHUKA CIEAYyeT paccMaTpuBaTh MPOIJICHHBIA THIl JOMJIEPOBCKOTO CIHEKTpa, a TaKKe CPEIHION0
CKOPOCTh MOYETOYHHUKOBOTO BEIOpOoca MeHee 10 cm/cexk.
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