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@ Transurethral contact lithotripsy is a promising treatment method and occupies an important place among endoscopic me-
thods for removing kidney stones. The aim of the study was to identify the advantages and disadvantages of transurethral contact
pyelocalycolithotripsy in patients with kidney stones based on retrospective analysis. Material and methods. A retrospective
analysis of 178 clinical cases of treating patients aged from 19 to 71 years who suffered from kidney stones and underwent
transurethral contact pyelocalycolithotripsy was performed. All patients were diagnosed with calculi of the pyelocali-
ceal system with the diameter ranging from 10 to 20 mm according to multispiral CT data. Renal calculi had different
composition and their density varied from 460 HU to 1440 HU. Pneumatic and laser energy was used for lithotripsy in
102 (57.3%) and 76 (42.7%) patients respectively. Results. The obtained data show that complete destruction of the stones
and the removal of fragments within 2 weeks after transurethral contact pyelocalycolithotripsy was noted in 143 (80.3%)
patients. In 140 (78.7%) cases positive results were achieved in one surgical intervention and in 38 (21.3%) patients after
two procedures. Complications of this treatment method were relatively rare and included intraoperative bleeding, pelvic
perforation, acute pyelonephritis, stent migration, postoperative bleeding, and residual stones. Conclusion. Transurethral
contact pyelocalycolithotripsy is a promising method due to the fact that in most cases it allows you to simultaneously rid
a patient of kidney stones with minimal complications.
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© Beemenne. TpancypeTpaTbHast KOHTAKTHAs TUTOTPUIICUS SABIAETCA TIEPCTIEKTUBHBIM METOJIOM JICYEHWS W 3aHVMMA-
eT B&XHOE MeCTO CPeV SH/JOCKONIMYECKIX CIIOCO00B yaneHys KaMmHeit odek. Ilenb mccnegosanma. Ha ocHoBanvn pe-
TPOCHEKTMBHOIO aHA/IM3a BBIABUTDH IPEUMYILECTBA U HEJOCTATKM TPAHCYPETPANbHON KOHTAKTHONM IIMETOKAIMKOIUTO-
TPUIICUY TTALMEHTOB C KAMHAMM B IIo4KaxX. Marepuan u MeToppl. [IpoBefieH peTpoCcleKTUMBHbIN aHamm3 178 KIMHMYECKIX
CTy4aeB JiedeHUs OOIBHBIX B Bo3pacTe OT 19 1o 71 rofa ¢ KaMHAMM B II0YKaX METOZIOM TPaHCYpeTpalIbHON KOHTaKTHOI
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MMe/IOKA/TMKOMTUTOTPUIICHHA. Y BCeX MAIMEeHTOB ObIIV AMAaTHOCTYPOBAHBI KOHKPEMEHTBI YaIlleqHO-I0XaHOUHOI CHCTEeMBI T10-
gek oT 10 10 20 MM IO JaHHBIM MYJIbTUCIUPATBHON KOMIIbIOTEpHOIT ToMorpaduy. KaMHM B MOYKaX ObUIN Pas3/IINIHOTO CO-
cTaBa 1 IIOTHOCTH OT 460 10 1440 HU. [I/11 MMTOTPpUIICUY UCTIONb30BAIN THEBMATUYECKYIO U JIA3€PHYI0 S9HEPTUIO COOTBET-
ctBeHHO y 102 (57,3 %) u 76 (42,7 %) mayenTos. Pesynbrarsl. [TomydeHHbIe JaHHbIE TIOKa3bIBAIOT, YTO MOHOE paspylleHue
KaMHell M OTXOXJ[eHNe VX pParMeHTOB B CPOKIU IO 2 Hefie/b IOCTIe TPAaHCYPeTPaIbHOI KOHTAKTHON MeTOKaTMKOTUTOT PUII-
cuyt oT™MedeHo y 143 (80,3 %) 60nbHbIX, pyirdeM B 140 (78,7 %) clydasax TIOMOKUTENbHbIE Pe3y/bTaThl JOCTUTHYTHI 32 OHO
OIlepaTHBHOE BMEIIATENIbCTBO, Y 38 (21,3 %) 60NMbHBIX — 3a fiBe MporeRypbl. OCTOKHEHVA JAHHOTO METOfa edeHNs Obn
OTHOCKUTE/IBHO PefKUMIY Vi BKJIIOYa/I/ IHTPAOIIePALIOHHOe KPOBOTeYeHHe, ITepdOopaLiio IOXaHKM, OCTPbIil IuetoHedput,
MUTPAIMIO CTEeHTa, KPOBOTEYeHNe B II0C/IE0TIePallMIOHHOM 3Talle M pe3yjyanbHble KaMHI. 3aKmouenne. TpaHcypeTpanbHas
KOHTaKTHas IIVeJIOKA/IVIKOMUTOTPUIICHS SABJLAETCS MePCIeKTYBHBIM METOIOM B CBSA3M C TeM, YTO II03BOIAET B OOJIbIIVHCTBE
CJTy4aeB OfJHOMOMEHTHO ¥30aBUTD IIAlJIeHTa OT KaMHel B II0YKaX C MUHVMAa/IbHBIMI OC/IO>KHEHVAMIL.

& Knrouegvie cnosa: Hedpponntnas; TpaHCypeTpanbHas KOHTAKTHAS IUEI0OKATUKOIUTOTPUIICHS; OCTIOKHEHNA.

INTRODUCTION

The incidence of nephrolithiasis ranges from 30%
to 40%, thus making it one of the most common uro-
logical pathologies [1, 2]. Patients with nephrolithiasis
comprise 30% to 50% of those hospitalized in urological
hospitals. The number of newly detected cases of neph-
rolithiasis increases by 2% to 3% every year. About 10%
of patients have a relapse after one year and after five
years, 40%have a relapse. After 10 years relapse is ob-
served for more than 60% of patients [3-5]. According
to international authoritative publications incidence of
this pathology is growing steadily everywhere. Every
year 1,500-2,000 new cases of primary stone formation
per 1 million population are diagnosed in industrially
developed countries [6-8].

Till now the main method of a treating urolithiasis
was surgical approach, which is characterized by the
development of a significant number of complications
and disease relapse; therefore the effectiveness of this
method was relatively low [9-12]. Recently, because
of the development of modern medical technologies,
various minimally invasive techniques have become in-
creasingly important in the treatment of patients with
nephrolithiasis: laparoscopic pyelotomy and ureteroli-
thotomy, and contact pyelocalycolithotripsy with ure-
terolithoextraction [13-15]. Due to it’s their low injury
rate, and a high clinical and economic efficiency, these
methods have received well-deserved recognition and
widespread use both in Russia and abroad [14, 16-18]

Nowadays the issue of choosing the tactics of an en-
doscopic removal of stones from the renal cavity system
remains debatable. Incorrect approaches to choosing
the tactics increase the risk of complications, reduce
the quality of life of patients, increase the duration of
rehabilitation, the cost of treatment, and often leads to
disability of patients [19, 20].

The aim of the study is to identify the advantages and
disadvantages of transurethral contact pyelocalycoli-

thotripsy (TUCPCLT) for patients with kidney stones
based on a retrospective analysis.

MATERIALS AND METHODS

The analysis was conducted on the results of di-
agnostics and treatment of 178 patients from 2016
to 2020 years. For planned surgery were hospita-
lized 144 (80.9%) patients and for emergency 34
(19.1%) patients. 79 patients were men (54.49%)and 81
were women (45.51%). The age of the patients ranged
from 19 to 71 years (41.5 years on average).

The main complaint of planned surgery patients with
nephrolithiasis most often was pain in the lumbar region
on the affected side. The nature of the pain ranged from
dull and aching to acute. During an emergency hospital-
ization patients had renal colic, accompanied by nausea
and vomiting and they often had fever, dyspepsia, dys-
uria and hematuria. In 11.24% (20 patients) of cases pa-
tients did not experience pain. This category of patients
had other clinical symptoms: hematuria, fever, dysuric
disorders and symptomatic arterial hypertension.

Data from laboratory and instrumental research
methods have an important place in the diagnosis of
nephrolithiasis. All patients underwent a comprehen-
sive examination: clinical and biochemical blood and
urine tests, urine culture, ultrasound examination of
the urinary system, two-energy computed tomography
with densitometry and if necessary radioisotope studies
(radioisotope geography with renoscintigraphy) of the
kidneys and urinary tract.

Sixty-eight (38.2%) patients had a single attack of a
renal colic before the hospitalization and 110 (61.8%)
patients had a history of nephrolithiasis lasting from 1 to
32 years and had repeated attacks of a renal colic.

In the total urine analysis changes were detected in
115 (64.61%) patients: hematuria in 71 (39.89%), leu-
kocyturia in 88 (49.44%)and proteinuria in 76 (42.7%).
In 63 (35.39%) patients, the total urine analysis was
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unchanged. In the clinical blood analysis, leukocytosis
and an increase in the rate of erythrocyte sedimentation
were observed for 22 (12.36%) patients who had an ac-
tive phase of chronic calculous pyelonephritis. Changes
in the level of urea (up to 12 mmol/L) and creatinine
(up to 150 mmol/L), characteristic of chronic kidney
failure were detected in the biochemical parameters of
blood for 23 (12.9%) patients.

By means of bacterial seeding of urine, the microflora
of the patients’ urine was determined. For 63 (35.96%) pa-
tients bacterial growth was absent and for 115 (64.04%)
patients bacteriuria of various degrees was detected: up to
10*for 52 (45.61%) patients and up to 10° for 62 (54.39%)
patients. Escherichia coli was the most frequently detected
in 27 (23.48%) patients. The hospital strain Proteus was
present in 17 (14.78%) patients and Pseudomonas aerugi-
nosa was present in 14 (12.17%) patients. Other pathogens
were detected in 32 (27.82%) cases and bacterial associa-
tions were found for 25 (21.74%) patients (table 1).

Among 167 (93.9%) patients X-ray-positive kidney
stones were detected while the remaining 11 (6.1%) patients

had X-ray-negative stones detected by ultrasound and a
multispiral computed tomography. According to renos-
cintigraphy data satisfactory renal function was detected
for 155 (87.07%) patients, and 23 (12.93%) of the studied
patients had decreased renal function and expansion of
the calico—pelvic system. The results of a scintigraphy were
later taken into account to decide treatment tactics. Stones
were visualized on ultrasound in all patients. Kidney size,
parenchyma thickness and echogenicity, expansion of the
calico—pelvic system, and evaluation of the contours of the
kidneys and pericardial fiber were determined.

According to a two-energy computed tomography,
single kidney concretions were detected. Their sizes
varied from 10 to 20 mm with a density of 460 HU
to 1440 HU. Depending on the radio intensity of the
stones the method of lithotripsy using the energy was
determined: in favor of pneumatic, the density is up to
800 HU, or laser, over 800 HU.

The distribution of urinary stones depending on the
localization is shown in table 2. All patients had unilat-
eral kidney stones. Concretions on the right side were

Table 1/ Tabnuya 1

The results of bacteriological examination of urine in patients with urolithiasis (n = 115)

PCSYTIbTaTI)I GaKTepI/IOIIOI‘I/I‘IeCKOI‘O NCCIeI0OBAaHMA MOYN

y 601bHBIX yponuTtnasom (n = 115)

Number of patients
The type of microorganism
n %
Collibacillus (Escherichia coli) 27 23.48
Proteus (Proteus spp.) 17 14.78
Enterobacter (Enterobacter spp.) 5 4.35
Blue pus bacillus (Pseudomonasaeruginosa) 14 12.17
Klebsiella (Klebsiella spp.) 6 5.22
Staphylococcus (Staphylococcus spp.) 8 6.96
Streptococcus (Streptococcus spp.) 9 7.83
Other bacteria (single observations) 4 3.48
Associations of microbes 25 21.74
Total 115 100
Table 2 / Tabnuya 2
Localization of urinary stones in the pyelocaliceal system of the kidney (n = 178)
JIoxanusamys MOYeBBIX KaMHEI B YallleYHO-IOXaHOYHOI cucTeMe mouku (n = 178)
Presence of concrements Total
Localization on the right on the left
n % n % ! "
upper 18 17.27 13 17.55 31 17.42
Calixes average 33 32.53 23 30.21 56 31.46
lower 26 25.94 26 34.43 52 29.21
Pelvis of kidney 25 24.26 14 17.81 39 21.91
Total 102 57.38 76 42.62 178 100
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found in 102 (57.38%) and on the left in 76 (42.62%)
patients. At the same time, tub concretions were found
in 25 (24.26%) and 14 (17.81%) of the patients accord-
ingly. Calyx concretions were found on the right side
in 77 (75.74%), and on the left they were found in
62 (24.26%) patients.

After a comprehensive examination all patients got
therapy, including preoperative preparation and post-
operative prescribing of drugs with anti-inflammatory
and antibacterial effects.

In 12.36% (22 patients) of cases preliminary drain-
age of the upper urinary tract was made: 8.99% (16 pa-
tients) by ureteral stenting, and 3.37% (6 patients) by
percutaneous nephrostomy. Indications for stenting be-
fore transurethral contact pyelocalycolithotripsy were
large (from 15 to 20 mm) kidney stones and the pres-
ence of signs of acute pyelonephritis. Stents were used
to facilitate the crushing of large stones and to prevent
ureteral obstruction with stone fragments after trans-
urethral contact pyelocalycolithotripsy. The removal
of the obstruction prevented the development of a py-
elonephritis attack and allowed the kidney to be finally
freed from stone fragments in the future.

Endoscopic operations were made using units with
various mechanisms of an energy generation: pneu-
matic in 102 (57.3%) patients and laser in 76 (42.7%)
patients. We used ureteropieloscopes produced by Karl
Storz (Germany), which had one working channel with
a pneumatic lithotriptor Swiss Lithoclast Master (EMS,
Switzerland). As a source of a laser radiation, a Calcu-
lase unit (produced by Karl Storz, model: 27750120-1,
s/n FB2269) was used.

For 93 (52.25%) patients with kidney stones (the
size of the concretion from 10 to 15 mm)transurethral
contact pyelocalycolithotripsy with a lithoextraction
was made, and the “stone-free rate” was reached, and
for 59 (33.15%) patients with the size of the concretion

from 15 to 20 mm after transurethral contact pyelocaly-
colithotripsy there were single residual kidney stones of
no more than 5 mm, which tended to separate. All pa-
tients after lithotripsy were fitted with ureteral stents for
a period of 1 to 2 months.

RESULTS AND DISCUSSION

We analyzed the results of treatment of 178 patients:
111 (62.36%) patients got 1 to 4 extracorporeal shock
wave lithotripsy sessions without effect before an en-
doscopic surgery. Only 53 (29.78%) patients had trans-
urethral contact pyelocalycolithotripsy as the primary
method of a treatment.

Transurethral contact pyelocalycolithotripsy was the
main method of treatment for patients with nephrolithi-
asis. According to the obtained data complete destruc-
tion of stones and removal of fragments up to 2 weeks
after transurethral contact pyelocalycolithotripsy was
observed for 143 (80.3%) patients. In 140 (78.7%) cases
positive results were achieved after one surgical inter-
vention and 38 (21.3%) patients achieved positive re-
sults after two surgical interventions.

We analyzed intra-and postoperative surgery com-
plications (table 3). Migration of stones to the calyx
during transurethral contact pyelocalycolithotripsy was
observed in 24 (13.48%) patients with concretion sizes
<15 mm. These patients were fitted with a ureteral stent.
Subsequently, a successful surgical intervention was
made in a planned manner using this technology.

In 2 (1.12%) cases the pelvis perforation was marked
by a conductor string and was punctate and in another
case a pelvis injury was noted after using a pneumatic
lithotripsy, which was associated with damage to the
pelvis wall in contact with the lithotripter probe. In 3
(1.69%) cases the operation was stopped and the pelvis
was drained by an internal stent. No patients needed an
open approach kidney surgery after transurethral con-

Table 3 / Tabnuuya 3

Intra- and postoperative complications of transurethral contact pyelocalicolithotripsy

VInTpa- 1 nocneonepaniioHHble OCI0KHEHNA TPAHCYPeTPaNbHOI KOHTAKTHON IMeTOKATUKOTUTOTPUIICI

Type of complications

Number

Consequence

Intraoperative bleeding

11 (6.18%)

Hemostasis, a conservative therapy

Perforation of the pelvis

3 (1.69%)

Installation of an internal stent, completion
of a surgery

Acute pyelonephritis

24 (13.48%)

Conservative therapy

Migration of the stent

8 (4.49%)

Correction of the stent

Gross hematuria in the postoperative phase

2 (1.12%)

Conservative therapy

Migration of a concretion

24 (13.48%)

Stent placement followed by a lithotripsy
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tact pyelocalycolithotripsy and all patients subsequently
had successful repeated surgery.

One of the most frequent postoperative complica-
tions was exacerbation of pyelonephritis, which was
observed in 24 (13.48%) patients and in all cases was
stopped using conservative methods. The main risk
factors were the presence of pre-surgery nephrostomic
drainage or an internal ureteral stent. Stent migration
was observed in 8 (4.49%) patients in the postoperative
period, which led to an exacerbation of pyelonephri-
tis in seven (3.93%) patients and required a stent cor-
rection.

In 11 (6.18%) cases intraoperative bleeding started
which made it difficult to continue performing trans-
urethral contact pyelocalycolithotripsy and it was im-
possible to complete removal of all stone fragments
and the bleeding was stopped conservatively with he-
mostatic therapy. The maximum term of relief of this
complication for patients was two days. In all cases the
developed complication did not require conversion and
transition to an open surgery. It is noteworthy that intra-
operatively and in the early postoperative period, there
were no cases of hypotension or a marked decrease in
hemoglobin levels of patients.

Complications depending on the energy used are
shown in Fig. 1. There is an obvious advantage of us-
ing a laser energy for patients at transurethral contact
pyelocalycolithotripsy, which confirms the opinion of
authoritative authors.

Thus, based on the results obtained from the con-
ducted retrospective analysis, the following diagnostic
tactics and treatment measures are recommended for
patients with nephrolithiasis with single kidney concre-
tions. Of the diagnostic methods, the most important
are the clinical and biochemical indicators of general
blood and urine analysis and the radiological methods
of diagnosis: a two-energy computed tomography. The
most effective way to remove stones from patients with
nephrolithiasis at their size from 10 to 20 mm is consid-
ered to be transurethral contact pyelocalycolithotripsy.
In case of a disbalance of the urodynamics of the upper
urinary tract it is recommended to conduct a prelimi-
nary drainage of the kidney with the appointment of an
anti-inflammatory and antibacterial therapy.

It should be noted that the advantages of trans-
urethral contact pyelocalycolithotripsy include it be-
ing minimally invasive, low trauma, the possibility
of complete disposal of the patient from the stone in
one intervention, and reduction in the time of hospi-
talization.

Intraoperative Perforationof ~ Acute Migration ~ Gross hema- ~ Migration of
freatment  the pelvis  pyelonephritis of the stent  furiainthe  a concretion
postoperative
phase

The laser energy B Pneumatic energy

Complications of transurethral contact pyelocalicolithotripsy depending
on the type of energy used

OcJ/10KHEHUST TpaHCypeTpasibHOl KOHTAKTHON MHEJI0KaJIHKOJIUTOTPHIICHH
B 3aBHCHMOCTH OT BH/Ia HCIOJIL30BAHHOM SHEPriH

Despite all the advantages, the method of transure-
thral contact pyelocalycolithotripsyhas some disadvan-
tages. The main complication of this operation is con-
sidered to be a damage to the kidney parenchyma due
to retropulsation and mechanical pressure of the stone
surface. This increases the risk of macrogematuria and
postoperative exacerbation of chronic pyelonephritis.
There is often an edema of the parenchyma, which oc-
curs due to a disbalance of a blood microcirculation.

The presence of residual fragments of a stone up to
5 mm is a risk for recurrence of a stone formation. It is
also important that in the most cases, a repeated sur-
gical intervention is necessary, which has a significant
damaging effect on the kidney parenchyma, which fur-
ther negatively affects the functional state of the kidney
leading to the risk of developing nephrosclerosis.

CONCLUSION

The results of the retrospective analysis demonstrate
the relevance of nephrolithiasis and the choice of the
lithotripsy method. Nowadays, endoscopic methods
rightfully got an important place in the treatment of pa-
tients with urolithiasis. Transurethral contact pyeloka-
likolitotripsy is an effective method due to the fact that
it allows the patient to get rid of stones with minimal
complications. A successful solution to the shortcom-
ings of the transurethral contact pyelocalycolithotripsy
method can be the beginning of a new safe and rational
approach to rid patients of concretions of the renal cav-
ity system.
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