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The study was devoted to the analysis of the éffsass of contact lithotripsy and its comparisdth the effectiveness of
extracorporeal lithotripsy in patients with largel0 mm) ureteral calculi, accompanied by urineagttobstruction. We also analyzed a
group of patients who underwent lithotripsy in Zygal stages with preliminary stenting of the anntract. According to the results of
the study, a shorter duration of pain syndrome tedaturia was noted in patients who underwent cbiitihotripsy and achieved
“stone free” state, compared with distance litipslyi When comparing the group's indicators witltimpieary stenting of the ureters, it
was noted that the duration of hematuria was shorteverage by 12%, pain syndrome was shorteverage by 16%. So, contact
lithotripsy as a method of management of largeamnyirtract stones can be recommended as a 1sttferapy in the absence of
contraindications to surgical treatment.
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OLIHKA POJII 3ACTOCYBAHHSI KOHTAKTHOI JITOTPUIICIT IPU BEJIUKUX
OKJ/IIO3IMHUX KOHKPEMEHTAX CEHOBOY

HocnipkeHHst Oyno TNpUCBSYeHe aHamizy e(eKTHBHOCTI MPOBEACHHS KOHTAKTHOI JHTOTPHIICIT Ta MOPIBHAHHS T 3
e(peKTUBHICTIO TUCTAHIIHOT JITOTPHIICIT y MALI€HTIB, sIKi MatoTh BenuKi (>10 MM) KOHKPEMEHTH CEYOBOLIB, IO CYMPOBOIKYIOTHCS
OOCTPYKII€I0 cedoBHX HULAXiB. Takok MmpoaHasi3oBaHa Ipyla MAIi€HTIB, SKUM JITOTPHIICI0 BUKOHYBAIM Y 2 ONEpaTHBHI €Tamd 3
HOTICPETHIM CTEHTYBAaHHSM CEUOBMX HUIIXIB. 3a pe3y/sTaTaMH JOCIIDKEHHS BiAMIYEHO OLIBII KOPOTKY TPHBANICTH OOJIHOBOTO
CHHJPOMY Ta Temarypii y XBOpHX, SIKUM OyJia BHKOHAaHA KOHTAaKTHA JITOTPHIICIS Ta JOCATHYTHH craH «Stone free»y mopisHsHHI 3
JIMCTAHIIHOIO JITOTPHIICIEIO, @ TOPIBHIOIOYH ITOKa3HUKH IPYIIH 3 TIONEPEeHIM CTEHTYBAHHSIM CEUOBOAIB, BIIMIYCHO, L0 TPUBAIICTH
reMarypii y HuX OyJia MEHIIOI0 B cepeHboMy Ha 12%, 601b0BHiA CHHIPOM OyB KOPOTIINM B cepenHboMy Ha 16%. OTxe KOHTaKTHa
JUTOTPHIICISE SIK METOI MEHEDKMEHTY BEIMKMX KaMEHIB CEYOBHX IULIXiB MOKe OyTH pEeKOMEHIOBaHa sK Tepamis 1o piBHS Hpu
BiJICYTHOCTI IPOTHIIOKA3aHBb /IO ONIEPATHBHOIO JTiKYBaHHSI.

KunrouoBi ciioBa: KoHTakTHa JTITOTPHIICIST, KOHKPEMEHTH CEYOBOJLY, HIPKOBA KOJIbKA.

The work is a fragment of the research profeaiproving the diagnosis and treatment tactics fparulent-inflammatory soft
tissue diseases, acute and chronic surgical pagjyotd the abdominal cavity. Prediction of complimas and their prevention”, state
registration No. 0118U006953.

Urolithiasis, in the form of nephro — and uretdtadisis, is one of the largest urological probledos
to the wide spread of urolithiasis in the world -{B826 of the general population) [6]. The causeheké
conditions is metabolic hereditary and acquiredaliss, anomalies in the development of the urtraciyand
others. The formation of kidney stones and theipitigs of their subsequent migration into the waig tract
determines the urgency of the problem, because i€alculus is unable to go out on its own, obstmof
the urinary tract occurs, accompanied by a vialatibthe outflow of urine from the kidney, the erp@an of
its calyx-pelvic system (development of hydronepts) the appearance of clinical signs of renat aitack
(pain in the projection of the kidney, vomiting,stlyia) [3, 5]. With late treatment, late seekingrfeedical
help, situations of prolonged persistence of caisuhe urinary ducts may arise, which can cauegrnession
of hydronephrotic transformation of the kidneyoptry of the renal parenchyma, and, as a resuft, dbs
kidney function. Also, damage by calculus of thecous membrane of the urinary tract can contributbe
attachment of infectious agents, their spreadgedde to the renal pelvis and complications ofcibredition
by the development of acute or chronic pyelonepghiit which a violation of the filtration and ertory
functions of the kidney occurs and a septic statg develop [9].

The treatment of urolithiasis has historically beemny diverse, and, now, taking into account the
European and American guidelines of recent yedrarnpacological and surgical methods of influencing
calculi have been proposed [7]. Pharmacologicak @re used in the absence of acute impairmenteof th
urinary tract patency, aimed at dissolving calemld preventing their formation. Surgical methodsguide
invasive types of operations: open method for rengpealculi, endoscopic methods — contact lithstrip
(CLT) using mechanical, ultrasonic and laser lifipters [1, 2] (energy is supplied directly to stene under
video control) and a non-invasive method — distditieatripsy (DLT, SWL) in which in the projectioof the
location of the calculus, ultrasonic waves are $ecd.
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Concrements of the urinary tract differ in sizedm up to 10 mm and large — more than 10 mm), as
well as in density in Hounsfield units, which degeron their origin (calcium, urate, infectious, toys). The
efficiency and speed of various types of litholyipéso depend on the density (the greatest effiotlow-
density stones, the least effect with high densifach of these methods has its own advantages,
disadvantages, complications [8].

For calculi up to 10 mm, treatment protocols arndd depending on the level of urinary tract
occlusion, but with large calculi (> 10 mm), thexe no clear criteria for choosing treatment method
because large calculi are often associated witfompged persistence in the urinary tract, inflammato
changes in the wall of the ureters, the additioa cdncomitant infection. That is why it is relevamcontinue
research aimed at identifying indications, contimations, and the safety of using various methoids
managing calculi at their large sizes.

The purpose of the studywas toinvestigate the possibilities of contact laserolitipsy in the
treatment of large ureteral calculi, to assesséfiety of the method, possible risks of surgicenrentions,
intraoperative and postoperative complications.

Materials and methods.The study included 36 patients aged 18—65 yedbslarge ureteral calculi
(more than 10 mm / diameter), clinical manifestaiof urinary tract obstruction. They were dividetb 3
groups. The 1st group included patients who weegatpd with using contact laser lithotripsy, in whthe
“stone free” state was achieved during one surgitatvention. Group 2 — patients who at the fatstge
required ureteral stenting and the state of “sfoed’ was achieved during the second stage of gurGeoup
3 — patients who underwent extracorporeal litheyri(DLT). The study did not include patients withpiaired
blood coagulation function, history of malignantopkasms, terminal conditions, decompensation of
carbohydrate metabolism.

All patients were surveyed using a visual analamate (VAS) of pain at the time of hospitalization,
and the approximate history of the onset of arclatéérenal colic was assessed. The scope of dupprative
examination included computed tomography of thepetitoneal organs to clarify the level of urinémyct
occlusion, the size of calculi, general clinicatsgblood, urine, biochemical, coagulogram, bigiailip).

Contact lithotripsy (CLT) was performed with a 2@ WoImium laser at the surgical department of
the 3rd City Clinical hospital in Poltava. Patiemiso underwent extracorporeal lithotripsy were ol on
an outpatient basis in the outpatient departmettieoBrd City Clinical Hospital. Surgical interviamts were
performed under spinal anesthesia with bupivacspireal heavy 5 mg/ml. Informed consent was takem fr
all patients for the processing of their data emgtudy, as well as consent to treatment and surger

Intraoperatively during CLT, we assessed the piliggibf performing “stone free” surgery at the
same time, if there was no such possibility, orehveere risk factors in the patient that could pi@/damage
to the ureter, then a ureteral stent was instéied the renal pelvis into the bladder under utitesl control.
Such patients were referred to the 2-nd group.r&ksorgical intervention in the 2-nd group wasiedrout
in 7-10 days, it consisted of withdrawal of thensnd the performance of CLT.

After surgery, on days 1, 3, 5, pain syndrome v&essed by VAS, temperature reaction, general
urine analysis was monitored for the presence wfdtgria until it stopped. All patients in the pgetcative
period were prescribed antibacterial oral drugs gfoup of fluoroquinolones («ofloxacin» 500 mddfor 5
days) and a combined herbal drug «kanefron», 2t&BIt/d within 1 month. Patients of group 3 aBgvL
were additionally prescribed drotaverine 40 mgd3athd tamsulosin hydrochloride 0.4 mg once a day to
facilitate the elimination of calculus fragmentdsd the next day after the operation and at 7214days,
ultrasound of the kidneys was performed to detezntie dynamics of hydronephrosis. The necessity of
prescribing additional treatment (analgesics) irepts of all groups was also assessed.

Clinical trial data were statistically processedthy method of variation statistics using Studdnt's
test, determination of arithmetic mean values dicies, confidence intervals and probability val(mBswas
performed using the computer programs MicrosofteER016 and Statistica 13. Specificity, sensitivtyd
accuracy of the study were calculated using gdperatepted formulas.

Results of the study and their discussiorAs a result of our research, we obtained the viatig
data: Localization of the calculus was used totifleits occlusion site in the upper, middle or lemthird of
the ureter. The distribution according to the lzedion of calculi and their sizes by groups wagodsws: in
the 1-st group — 5 in the upper third (average 582..8 mm); 3 — in the middle third (average 4i4e1.46
mm); 4 —in the lower third (average size 13+1.7#8)m

In group 2 there are: 6 — in the upper third (ayersize 16.5+1.95 mm); 4 — in the middle third
(average size 13+1.65 mm); 2 — in the lower thirndeage size 12+1.3 mm). In group 3 of extracogdore
lithotripsy — 4 — in the upper third (average size?+2.1 mm); 4 in the middle third (average side611.7
mm); 4 — in the lower third (average size 11.6+0r8).
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Analyzing the data of anamnesis and pain syndrameas revealed that the severity of pain
syndrome was higher in patients with calculi of dveer and middle third of the ureter, probably elegting
on the characteristics of the innervation of theters and bladder, and also directly correlateth wie
duration of persistence of the calculus: the lorigerduration of the disease, the shorter the ibgwrthe
pain syndrome. In 3 patients (2 of the 2-nd and the 1-st group), no pain syndrome was notedy thei
requests for medical help arose for reasons ratieceko renal colic or were due to preventive eration.
According to statistical processing, the size & tlalculus did not correlate with the severity feé pain
syndrome.

When analyzing deviations in laboratory studiesgngibn is drawn to the severity of changes in the
general analysis of urine (erythrocyturia, leukadgt, slight proteinuria) in patients with caldalcalization in
the lower third of the ureter (p <0.05). This traadobserved in patients of all three groups (tdbleln
patients with localization in the middle (58%) argper (70%) third, changes in the general anabfsisine
are much less pronounced, up to the complete abs#nibese pathological manifestations (table hjs s
probably due to the denser wedging of the storlearupper and middle third, the complete absenceirmd
flow on the affected side and, in this case, obtgia urine analysis from a healthy kidney.

A biochemical blood test showed abnormalities i tmetabolism of nitrogen compounds
(creatinine), and these abnormalities were stifticorrelated with the time of stone standingere than a
month (p <0.05) and the age of patients — more Hapears (p <0.05). At the same time, in our sttioky
maximum creatinine value was 18wmol/l, and in 50% of patients the indicator washwitthe reference
norms. This shows the compensatory capabilitideeobody, in conditions of a blockage of one kidrieya
long time it can provide a full homeostasis of rhetsm.

When analyzing changes in the general blood testparameters of the course of acute or chronic
inflammation were assessed (the number of leukscgtehange in the leukocyte formula with an iresea
the number of neutrophilic leukocytes, an increims¢he erythrocyte sedimentation rate). We alsal pai
attention to the parameters of blood erythrocytes lremoglobin, since persistence of calculus calseca
prolonged hematuria. The data are shown in Tatlde@when analyzing them, it was found that thexe mo
statistical correspondence between the severithefinflammatory reaction and the level of the adlals
location, and its size. This indicates the non-fipitg of the inflammatory response of the bodyuiinary
tract obstruction, the nature of this response ripenore on the reactivity of the macroorganisithen
background of age, gender, existing concomitargadiss, the presence of an acute or chronic infsctio
process in the urinary tract, and not on the gitdstruction.

Table 1
Data of the general analysis of urine before surggr
Location of the calculus ‘ Group 1 ‘ Group 2 Group 3
Erythrocyturia
Upper third G g T g s g
Middle third I i i
Lower third B i i B i
Leukocyturia
Upper third 8+4 p.v.f. 6+2.5 p.v.f. 6.5+3 p.v.f.
Middle third 14.55 p.v.f. 13+4.5 p.v.f. 1616.5 d.v
Lower third 26+6.5 p.v.f. 34155 p.v.f. 2846.0 fh.v.
Proteinuria (g/L)
Upper third 0.1+0.012 0.15+0.018 0.13+0.022
Middle third 0.25+0.095 0.21+0.056 0.26+0.048
Lower third 0.45+0.061 0.51+0.077 0.42+0.053
Notes: “+” — up to 10-50 erythrocytes in the fiefdview; “++” — 50 — %2 in the field of view; “+++= erythrocytes in the entire field of view.
Table 2
Data of laboratory tests before surgery
Name Group 1 Group 2 Group 3
Blood leukocytes (*19L) 8.6+2.4 7.8+1.8 9.2+2.3
% neutrophilic leukocytes 68+8.6 71+7.2 74+9.4
Erythrocytes of blood (*16/L) 3.940.35 3.86+0.22 4.1+0.31
Blood hemoglobin (g/L) 132+8 129+6 13448
Creatinine imol/L) 127+16.4 125+20.8 116+18.6

When performing surgical interventions after cystqy and visualization of the ureteral openings,

the next stage was an attempt to introduce therosgtope into the ureter and move it to the oltidrusite to
perform contact lithotripsy and evacuation of fragws. If the attempt of advance the ureteroscopgbeo
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stone was successful, then a laser fiber was dpigliéhe calculus and laser lithotripsy was perfdmThe
energy regimen of lithotripsy in each case wastsdendividually, depending on the density of $tene and
was not the subject of research. The fragments tnasferred with forceps into the bladder.

If, during cystoscopy, a small diameter of uretegénings was visualized, which only passed with
the nitinol string (1 mm), then in this case wedusequential introduction of the dilators with ardeter of 4-
6-8-10 Fr, and further, if possible, up to the maxin diameter. Dilators were introduced accordingh&o
scale of divisions to the place of probable cakldeation, then they were removed and an atteraptmade
to advance the ureteroscope along the ureteftdf,these manipulations: a) the ureter is impdss#iere is a
feeling of obstruction and tension of the tissugsnd movement; b) hematuria appears, which intesfevith
the field of vision — then a decision was madeaiadeict stenting of the kidney past the calculuslitoinate
its block and ensure the outflow of urine. Firstger ultrasound control, a nitinol string was itesgilinto the
renal pelvis, then we used Rush ureteral sterfis,iit diameter, which were advanced along thegtarthe
renal pelvis. During intraoperative ultrasound imggof the stent in the kidney, the string was reeat) and
the free end of the stent remained in the bladdlerong the 24 operated patients, in 12 patientsasg w
impossible to enter the ureter and to do furthemipudations, so they were stented and assignelget@nd
study group. Among these 12 patients, 50% had Icaidine upper third, 33.4% — with calculi in thaddle
third, 16.6% — with calculi in the lower third. 8 can conclude that the chance of primary managfenfie
large calculi with the achievement of the “Storeefrstate can most likely be expected when theusicri is
localized in the lower third, and the lowest prdligtof reaching a calculus is primarily when é localized
in the upper third.

In the case of reaching a calculus on the firstgtt, in all patients with contact laser lithotyipgere
revealed inflammatory changes in the ureteral Wakkse changes were manifested in the form of bypmay
the presence of desquamated areas of the mucoudramem its bleeding, which manifested itself
immediately after an attempt to move the calculasnfthe site of obstruction, as well as during its
movements due to the action of the laser. The gwérdestructive changes was directly proportidnahe
duration of persistence of the calculus before esyrgin the most severe cases, there was a coosnuo
pressure ulcer of the stone (partially or circylaimto the mucous membrane with its destructianthiese
cases the internal ureteral wall was representetthdoynuscle layer. The operations under such gonsglit
were complicated by the obligatory presence of rsaideemorrhage, which led to the loss of time afides
for adequate visualization, increased the intraadjver risks of ureteral perforation, it's probalblgture or
rupture, required a very gentle operating technigod increased the duration of the operation bgvenage
of 358 minutes. At the end of the operation, tgatients we placed a Rush ureteral stent wittameter of
6 Fr, which was taken out under local anestheglalaibcaine Cathejell” within 14-21 days.

Patients of the 2-nd group underwent the secom sthsurgery within 21+2 days, which consisted
of removing the stent, conducting subsequent wstepy and contact lithotripsy. In all 12 cases, uteter
after stenting was wide enough to allow the urstmpe to pass in easily. There were no difficulires
performing this manipulation; in all cases, suctg$sLT was performed with the achievement of tRédhe
free” state. At the same time, the ureteral walld8% of cases, compared with patients of thegtestp, was
less pronounced with inflammatory changes, no zafesrge destruction of the epithelial cover were
determined, and contact bleeding was significaleths, which contributed to clearer visualizationd a
decrease in the operation time. After CLT, a 6téntswas placed in this group, and was removedrdada!
anesthesia on within 9-10 days.

Analyzing the course of the postoperative periotha 3-rd group of patients, it can be determined
that the period of passage of calculi was 8+2.5 d2yatients required additional CLT in the 5-tiayn due
to the impaction of a stone fragment in the urétepenings and an increased pain syndrome with an
increased hydronephrosis. These “on demand” ligsiss were performed without complications in 1
surgical appointment.

When analyzing the severity of pain and hematurigroups of patients, we obtained the following
data:

Hematuria (Fig. 1) in patients of the 1-st grougtdd on average 3.2+1.2 days and was as more
pronounced, as more damage to the ureteral mucasavigualized intraoperatively, without a statedtic
significant correlation with the size or localizatiof the calculus. In 2-nd group of patients, postative
hematuria (assessed after the second surgeny B4t0.8 days, which, in our opinion, is assodiath the
protective effect of the stent and early healinghokt mucosal injuries caused by the persistencalaofilus.

In group 3, hematuria lasted 4.7+2.1 days, whiehgur opinion, was caused by the staged advanceshent
fragments of crushed calculi and periodic irritatas the mucous membrane.
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Pain syndrome (fig. 2) in patients of the 1-st grtasted 2.2+0.5 days, in patients of the 2-ndgreu
1.540.8 days, in patients of the 3-rd group — 4.6 Hays.

Duration of hematuria (days) Duration of pain syndrome (days)

35
croups _ 4.7
3

2.2
s 1.5
1
Group 1 3.2 0.5 .‘

0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 Group 1 Group 2 Group 3

3.6

Fig. 1. Duration of hematuria Fig. 2. Duration of pain syndrome

When analyzing the dynamics of decrease of rerlglspBydronephrosis according to ultrasound
data, it was found that in the 1-st group the domadf hydronephrosis was 2.2+0.5 days, in the 2podip —
2.5+0.3 days, in the 3-rd group — 3.6x+1.2 days. pamable results of the 1-st and 2-nd groups shev th
hydronephrosis depends on the achievement of ttuméSree” state, which led to its longer definitim
patients of the 3-rd group, and a slight predormgean the 2-nd group over the 1-st is explainedetgxation
of the ureter against the background of the stahtlze later activation of its contractile function

The data obtained during the study were correlattttthe studies of foreign authors (Yaxuan Wang,
Xueliang Chang, Jingdong Li, Zhenwei Han) [9], whidso showed a greater efficiency of contact tithsy
compared to remote lithotripsy relatively to largeteral calculi. Also it is confirmed the opiniabout the
need of stenting of the ureters when performingrijsiicated” lithotripsy, which is accompanied byumza to
the ureteral wall either by calculus or during suyg[4]. Also, after analyzing the available resbaiit is
necessary to expand the patient population anttefurdnalyze the efficacy and safety of laparoscopic
management of calculi and percutaneous nephraljtlspt

Analyzing the obtained data, it can be determihatl contact laser lithotripsy is an effective metho
for treating large ureteral calculi, can provide thrget level of “Stone free”, does not have ficant serious
postoperative complications, and has low rates astgperative pain syndrome and hematuria. Ureteral
stenting if it's impossible to reach calculus dgriprimary surgery should be recommended as a soutin
method, as it provides satisfactory relaxationrduthe second stage surgery and also accelerptsitiee
processes in the ureter, thereby reducing postibgepain and hematuria. Unlike contact lithotripdistance
lithotripsy can be recommended for the treatmeréugfe calculi in patients with concomitant dissaséo
have contraindications for anesthesia and surdeegause the procedure itself is not associated with
operational risks, but has its drawbacks in thenfof uncertainty in the time period for reaching tStone
free” state, as well as a longer pain syndromenéeel for medication support and the possibilitthefneed
for surgical correction.
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