ORIGINAL PAPERS / OPUTMHAJIbHDBIE CTATbU 21

https://doi.org/10.17816/uroved9321-28

EXPERIENCE OF TREATING PATIENTS WITH UROLITHIASIS IN THE
UROLOGICAL CLINIC OF THE ALEKSANDROVSKAYA HOSPITAL

© S.N. Kalininal, O.0. Burlaka? D.G. Korenkov', A.V. Nikolskii?, D.G. Lebedev?, A.E. Krivenko?,
V.P. Ostrikov?, M.V. Borychev? A.L. Pavlov?, P.S. Vydrin?, E.G. Karapuzov?

'North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia;

? Aleksandrovskaya Hospital, Saint Petersburg, Russia

For citation: Kalinina SN, Burlaka 00, Korenkov DG, et al. Experience of treating patients with urolithiasis in the urological clinic
of the Aleksandrovskaya hospital. Urologicheskie vedomosti. 2019;9(3):21-28. https://doi.org/10.17816/uroved9321-28

Received: 09.07.2019 Revised: 14.08.2019 Accepted: 16.09.2019

@ The article presents the experience of treating patients with urolithiasis in the urological clinic of the Aleksan-
drovskaya hospital. Due to the improvement of technologies, the number of minimally invasive surgeries such
as contact ureterolithotripsy, percutaneous nephrolithotripsy and percutaneous nephrolitholapaxy has increased
significantly. Performing open surgical interventions is indicated only in complicated cases such as the presence of
purulent calculous pyelonephritis. The indication for contact ureterolithotripsy is the localization of concretions
in the pelvic ureter, as well as long-term (more than 4 weeks) presence of concretions in any part of the ureter.
Percutaneous nephrolitolapaxy is the method of choice in the treatment of urolithiasis in case of uninfected kidney
stones smaller and larger than 20 mm in diameter, especially in elderly patients. Emergency contact lithotripsy is
indicated for treatment of acute serous obstructive pyelonephritis caused by concretion of any localization. When
stones locate in lower calices of kidney effective method is percutaneous nephrolitholapaxy.

® Keywords: urolithiasis; ureterolithotripsy; nephrolithotomy; nephrolitholapaxy; extracorporeal shock wave
lithotripsy.
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® B crarbe npesicTaBIeH ONBIT /IeYeHNA MAIMEHTOB C MOYEKAMEHHOI 6OTe3HbIO B YPONOTHYECKO KIMHUKe AJeKCaH-
IPOBCKOJI OOMBPHMIBL. B CBSI3M € yCOBepIIEHCTBOBAHMEM TEXHOJIOTMII 3HAYUTEIBHO YBEIMYMIOCh KOJIMYECTBO MaJIo-
VHBA3VBHBIX OllepaLlMii — KOHTAKTHOI YPeTepONIUTOTPUIICYUM, IIePKYTaHHOI HeDPOIUTOTPUIICHN 1 IIEPKYTAHHOI He-
¢dponuronanakcuy. BelonHeHNe OTKPBITHIX OllepaTHBHBIX BMELIATE/IbCTB II0Ka3aHO TOIBKO B OCTIOKHEHHBIX C/Tydasx
IIPY Ha/IM4MY THOVHOTO KaJIbKY/Ie3HOTo muenoHedpura. IlokasaHMAMY K KOHTaKTHOI YPeTepONTUTOTPUIICUN ABIAETCS
JIOKa/IM3auys KOHKPEMEHTOB B Ta30BOM OT/je/le MOUETOYHMKA, a TaKXe JuTenpbHoe (6omee 4eTbIpeX Hefienb) HaxoxX-
ieHVe KOHKPEMEeHTOB B JII000M OTfe/le ModeTO4HNUKa. [lepkyTaHHas HedpponuTomanakcus sBjseTCs METOLOM BbIOOpa
B JIeYEeHMI MOYEKaMEHHOII 60/Ie3HM IpY HeMH(UIVPOBAaHHBIX KOHKPEMEHTaX II04eK 1o U 6osee 20 MM, 0COOEHHO y 10-
JKJIBIX MalyeHToB. HeoTo)xHast KOHTaKTHASA IUTOTPUIICKS IIOKa3aHa IIPY OCTPOM CEPO3HOM OOCTPYKTMBHOM IIMETIO-
HedpurTe, 00YCIOBIEHHOM KOHKPEMEHTOM /106071 ToKanmu3anyn. [Tpy KaMHSAX HIYDKHeI! Jaliedk nodek 9 pexTuBHbIM
METOJIOM SIBJIAETCS IIepKyTaHHas HepOIUTOMAIIAKC KA.

@ Kniouesvte cnosa: MovuekaMeHHas GO/E3HD; YPETEPOIUTOTPUIICHSA; HEDPOTUTOTPUIICUS; HEPPONTUTOMAIAKCHS;
AVICTAHI[MOHHAA TUTOTPUIICHA.
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INTRODUCTION

Urolithiasis is one of the most common urologi-
cal diseases, which is susceptible to recurrence and
often causes serious complications. Disorders of
metabolic processes throughout the body, arising in
the presence of morphofunctional abnormalities in
the urinary system, hereditary predisposition, endo-
crine system diseases, as well as climatic and geo-
graphic factors, form the basis of the development of
urolithiasis [1-3]. A great deal of attention has been
paid in recent years to infectious factors in the de-
velopment of urolithiasis [4, 5]. Urolithiasis should
be treated mainly as a surgical condition, as most
patients require some kind of surgical intervention
to remove the stones. However, the exception is uric
acid lithiasis, in which conservative therapy with ci-
trate mixtures is effective [6, 7].

Over the last 20 years, the surgical options for ex-
tracting stones from the kidneys and urinary tract
have improved dramatically, and treatment has be-
come more effective and less painful. This is due
to the widespread use of extracorporeal shockwave
lithotripsy (ESWL) and the development of high-
tech endoscopic equipment (rigid and flexible ure-
teroscopes and nephroscopes), where it became
possible not only to examine the urinary tract with
minimal risk but also to destroy urinary calculi of
any location. In this regard, the indications for open
surgeries to remove stones have decreased signifi-
cantly [8, 9]. For ureteral calculi, ESWL and contact
ureterolithotripsy (CULT) are the main methods of
treatment [9-11]. In the case of stones in the proxi-
mal ureter, according to modern clinical guidelines,
experts should judge the size of size: if it is less than
10 mm, then ESWL or CULT is recommended, and
if the stone is more than 10 mm, CULT is recom-
mended [2]. When choosing a method for treating
urolithiasis, the densitometric solidity of stones and
their composition are important. Further, in case of
high density of calculi in the ureter, CULT is pref-
erable [12]. For large calculi, such as coral calculi,
percutaneous nephrolithotripsy (PNLT) or nephro-
litholapaxy is suggested. Combined percutaneous
and transurethral stone removal, as well as mini-
percutaneous surgeries, such as for coral nephroli-
thiasis, are increasingly being used [13, 14]. More-
over, laparoscopic pyelolithotomy can complement
endoscopic surgical techniques for the treatment of
nephrolithiasis, particularly in patients with multiple
and infected calculi [15]. In the surgical treatment

of single stones of 10-15 mm in size in the inferior
calyx of the kidney, PNLT, transurethral nephroli-
thotripsy, and ESWL are the preferred methods, but
PNLT is preferred as its efficacy is 95.9% [16].

Since the urolithiasis is a chronic recurring condi-
tion, surgical treatment must be supplemented with
metaphylaxis of lithogenesis. The risk of progression
and recurrence of urolithiasis depends on the dis-
ease itself and the calculus composition. Metaphy-
laxis of urolithiasis decreases the risk of lithogenesis
and should be done after stone removal or discharge
with a necessary review of the mineralogical compo-
sition of calculi and metabolic disorders. Established
approaches to urolithiasis metaphylaxis include ad-
herence to the regimen of consumption of water,
diet, prescription of spa care, and herbal therapy
[17-20].

MATERIALS AND METHODS

The history of the development of the Urol-
ogy Department is inextricably related to the work
of the Department of Urology and Andrology of
the Leningrad State Institute of Further Training
of Physicians, St. Petersburg Medical Academy of
Postgraduate Education (currently the Department
of Urology of the I.I. Mechnikov North-Western
State Medical University, headed by Professor Boris
Kirillovich Komyakov), as well as to the names of
prominent scholars such as Professor Oleg Leoni-
dovich Tiktinsky and Associate Professor Ivan Fe-
dorovich Novikov. Through their efforts, the clinic
became the leading center for treatment of uroli-
thiasis in the North-West region, where a number
of new techniques were developed for the diagnosis
and treatment of urolithiasis, and monographs and
guidelines were also written. Currently, the treat-
ment of patients with urolithiasis is also the most
important field of work of the Department of Uro-
logy of the I.I. Mechnikov North-Western State
Medical University and the Urology Department
of the Aleksandrovskaya Hospital. In 1990, for the
first time in Leningrad, with the participation of the
head of the Department of Urology and Andrology,
Professor O.L. Tiktinsky, the first head of the Uro-
logy Department V.A. Semenov, and the first head of
the Department of Extracorporeal Lithotripsy (EL)
A.E. Krivenko, the lithotripsy was performed using
the Russian device “Urat-P” The Aleksandrovskaya
Hospital chief doctors who were at the root of the
development of this unique method of urolithia-
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sis treatment, Professor Yu.V. Pavlov and Professor
Yu.P. Linets, made a major contribution to equipping
and organizing the work of the EL Department.
Further, the Urology Department of the Aleksan-
drovskaya Hospital, established in 1985, provides
daily emergency and routine care for patients. Cur-
rently, the Urology Department has 71 inpatient
beds, 4 daytime beds, and 5 self-supporting beds.
In addition, 17 doctors work in the department,
6 of whom have the highest qualification grade and
3 hold a Doctorate degree in Medicine. Since 2016,
0.0. Burlaka, Ph.D. (Medicine), has been the head
of the Urology Department, and since 2017, the
EL Department has been headed by D.G. Lebedev.
For 30 years, from 1985 to 2015, 38,040 urolithia-
sis patients were treated in the Urology Depart-
ment of the Aleksandrovskaya Hospital, and for the
next 3 years, from 2016 to 2018, 6,185 urolithiasis
patients were treated. In addition to the common-
ly accepted clinical and laboratory approaches, the
diagnostic algorithm for evaluating patients with
urolithiasis included ultrasound examination of
the urinary system; plain and excretory urography;
multispiral computed tomography (MSCT) in the
native mode to assess the level of calculous obstruc-
tion, stone size, and density; and dynamic nephro-
scintigraphy and, if necessary, the inoculation of the
mid-stream specimen of urine for microflora and
antibiotic sensitivity; study of phosphorus-calcium
metabolism (parathyroid hormone level), especially
in patients with bilateral urolithiasis, to exclude the
renal form of primary hyperparathyroidism; and
study of the level of uric acid, urea, creatinine, and
glucose in blood serum. Since 2015, we have used
the Dual Energy Kidney Stones program to perform
dual-energy MSCT with automatic determination of
calculus characteristics. The advantages of this tech-
nique include low radiation exposure, accurate size
determination, density and localization of calculus,
and high image quality. MSCT with densitometry is
performed using the Siemens apparatus (Germany).
ESWL is performed on three lithotripters, namely,
since 1990 on the Russian apparatus “Urat-P” (elec-
trohydraulic principle of shockwave impulse); since
1995, on the second-generation electromagnetic
lithotripter Dornier Doli (Germany) with ultrasonic
guidance to an invisible stone; and since 2013, on
the third-generation multifunctional device Dornier
Gemini (Germany). We use ultrasonic and pneu-
matic lithotripters manufactured by Karl Storz

(Germany) and Dornier holmium laser (Germany)
with a low-frequency mode of 20 W and a high-
frequency mode of 120 W manufactured by Luminis
(Israel, USA) to perform CULT, PNLT, and nephro-
litholapaxy. The use of several remote and contact
lithotripters significantly improves the quality and
efficiency of treatment of urolithiasis patients.

RESULTS

Between 2016 and 2018, 11,644 patients (mean
age 45.1 years) were examined and treated in the
Urology Department of the Aleksandrovskaya Hos-
pital. Additionally, 7,616 (65.4%) patients were ad-
mitted on an emergency basis and 4,028 (34.6%)
on a scheduled basis. Urolithiasis was diagnosed in
6,185 (53.1%) patients hospitalized, 4,179 (67.6%)
of whom were men and 2,006 (32.4%) women. Uni-
lateral arrangement of calculi was found in 4,294
(69.4%) patients, and bilateral arrangement was
identified in 1,891 (30.6%). Calculi were more often
located on the right side with unilateral localization.
In patients with unilateral urinary tract stones, mi-
crobiological examination of the mid-stream speci-
men of urine revealed E. coli in about 20% of cases,
and more often in bilateral cases with coral calculi,
Proteus mirabilis, Klebsiella pneumonia, and E. coli
were isolated in 15% of cases in clinically significant
titers. Increases in serum parathyroid hormone and
urinary uric acid levels were observed in 8-10% of
patients with bilateral urolithiasis.

Between 2016 and 2018, 3,538 surgeries were
performed in the Urology Department. Moreover,
CULT was the most frequently performed surgical
intervention (Fig. 1), due to the high frequency of
localization of calculi in the ureter. A total of 1,386
such surgeries were performed during this time,
which amounted to 39.2% of the total number of
surgeries. In stones in the upper third of the ureters,
0.5-0.7 mm in size, with a low and medium den-
sity of 500-800 HU, holmium laser lithotripsy was
performed until their complete removal; therefore,

Fig. 1. Contact ureterolithotripsy
Puc. 1. Konrakrhast ypeTeposuToTpurcus
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urolithiasis relapses were rarely observed. ESWL was
used for distal ureteral stones larger than 10 mm with
low density. For calculi of the lower third of the ure-
ters, 0.4-0.5 mm in size, conservative treatment with
analgesics, nonsteroidal anti-inflammatory drugs,
and lithokinetic therapy (alpha-adrenoblockers)
was prescribed for 3-5 days of hospitalization, par-
ticularly if CULT was refused. In more than 60% of
such patients, we noted the discharge of calculi.
With localization of calculi in the renal pelvis and
calyx, in 2016-2018, PNLT or nephrolitholapaxy
was most commonly performed in 658 surgeries for
any size and density of kidney stones. In the case
of percutaneous nephrolitholapaxy, percutaneous
puncture of the pelvicalyceal system was performed,
as well as its bougieurage, casing installation, and
further crushing and washing away of the stone
fragments using an ultrasonic lithotripter under the
nephroscope control (Fig. 2). For ultrasound litho-
tripsy, we used the Karl Storz apparatus (Germany)
and 3-3.5 mm diameter probe. With ultrasound lith-
otripsy, there is a simultaneous fragmentation of the
stone and the elimination of fragments via the inner
lumen of the probe. With a high density of the stone,
large fragments can also be formed during crushing
and were removed with forceps. For nephrolitho-
tripsy, a Karl Storz pneumatic lithotripter, Dornier
laser lithotripter, and Luminis high-frequency laser
were used. We also used a standard nephroscope
with a sheath of 26 and 28 Ch and a mini-percuta-
neous nephroscope with a sheath of 16.5 Ch (both
manufactured by Karl Storz). High clinical effi-
ciency of percutaneous methods in the treatment of
patients with urolithiasis was noted, which reached
95%. Since 2000, endoscopic methods of stone dis-
integration (CULT and PNLT) have been used to
destroy calculi of any localization and reduce bed-

days by two to three times. Over the past 3 years, the
number of laparoscopic surgeries for urolithiasis has
declined dramatically in our clinic, resulting in en-
dovideosurgical ureterolithotomy performed in only
33 patients. Relapses of lithogenesis after PNLT have
been reported, particularly in patients with large bi-
lateral kidney stones, but the risk of recurrence was
reduced to 10% when performing specific metaphy-
laxis based on the analysis of the urinary calculus
composition followed by drug treatment, adherence
to diet, and lifestyle adjustments,

Between 1990 and 2015, approximately 38,000
ESWL sessions were conducted in 17,214 patients at
the Aleksandrovskaya Hospital. ESWL is the treat-
ment of choice for small stones (less than 20 mm)
of the kidneys and the upper third of the ureter.
Meanwhile, between 2016 and 2018, ESWL was
performed in 3512 patients. In 2016, patients with
stones in the renal pelvis predominated; ESWL was
also performed more frequently for ureteral stones
in the last 2 years. Among the latter, the localiza-
tion of calculi in the upper third of the ureters was
more common than in the middle and lower thirds.
During the duration from 2016 to 2018, ESWL was
performed using three lithotripters, namely, Urat-P,
Dornier Doli, and Dornier Gemini (Fig. 3), which
offered a unique opportunity to maneuver and treat
patients using the device that took into account
their individual features and the composition of
calculi. Second- and third-generation lithotripters
were used more frequently due to their higher tech-
nological characteristics. Preoperative prediction
of the chemical composition of the calculus is very
useful in choosing the optimal treatment approach
for patients, conditions for effective lithotripsy, and
metaphylaxis. Dual-energy MSCT with automatic
determination of calculus characteristics improved

Fig. 2. Stages of percutaneous nephrolitholapaxia: on the left — the introduction of a guidewire, a nephroscope with a sheath and a string under
x-ray guidance; in the center — the removed calculus of the right kidney; on the right — there is no calculus, a nephroscope with a sheath, calculus

was removed

Puc. 2. Dranbl nepkyTaHHOH HedpoINTOIANAKCHNI: CleBa — BBEJCHHE HAaNpaBUTEJs, He(dPOCKOMNa C KOJKYXOM, CTPYHBI 110/l PEHTT€HOBCKHM HaBejie-
HHEM; B LIeHTPe — YJa/JeHHbI KOHKPEMEHT MPaBoil MOYKH; ClipaBa — KOHKPEMEHT OTCYTCTBYET, BUJIEH He(YPOCKOI C KOXKYXOM
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Dornier Gemini

Fig. 3. Shock wave lithotripsy equipment used in the Aleksandrovskaya Hospital: on the left — Urat-P, in the center — Dornier Doli, on the right —

> < >

Puc. 3. OGopynoanne /s AMCTAaHUHOHHOH Y1apHO-BOJIHOBOM JIMTOTPHIICHH, HCHOJb3yeMoe B AsleKcaHpoBCKoil GoJibHuLe: cieBa — «¥Ypar-I1»,

B uentpe — «Dornier Doli», cnpaBa — «Dornier Gemini»

the efficiency of ESWL at a low calculus density, and
at a high calculus density, an increase in the number
of sessions was required (Fig. 4). For the last 3 years,
the emergency ESWL sessions have been success-
fully conducted in the EL Department of the Alek-
sandrovskaya Hospital. Fragmentation of calculi in
the form of a “stone path” in the lower third of the
ureters was observed in some patients; in this case,
physiotherapeutic procedures, alpha-adrenoblock-
ers, and analgesics are prescribed, as well as CULT
in rare instances.

After urolithiasis surgery, patients underwent
stone-expelling and litholytic therapy, which were
considered preventive anti-relapse measures. For
this purpose, selective alpha-adrenoblockers were
recommended, which relaxed the muscles of the ure-
ter and lower urinary tract and improved the passage
of the calculus along the lower urinary tract, as well
as physiotherapeutic procedures and herbal medici-
nal products (Canephron, Rowatinex, and Nephra-
doz). Herbal medicinal products effectively acceler-
ated stone passage, reduced pain, increased urine
production, decreased crystalluria and urinary tract
infection, and reduced the risk of recurrent litho-
genesis and the need for surgical treatment.

Analysis of the results of urolithiasis treatment in
the urological clinic of the Aleksandrovskaya Hospi-
tal confirmed the main trends in the surgical treat-
ment of this disease. These include an increase in the
significance of minimally invasive treatment meth-
ods (CULT and percutaneous nephrolithotripsy and
nephrolitholapaxy) and a decrease in the importance
of open surgical interventions while maintaining the
significance of ESWL. Proper choice of indications
and contraindications and preoperative prepara-
tion for various methods of urolithiasis treatment
are crucial to the achievement of good treatment
outcomes.

= -

Fig. 4. Dual-energy multispiral computed tomography of a patient with
urate urolithiasis. Staghorn calculus of the left kidney and calculus of the
pelvic part of the left ureter

Puc. 4. [IByxsHeprerudyeckas MyJbTHCITHPa/bHAsT KOMITbIOTEPHAsE TOMO-
rpacusi nalMeHTa ¢ ypatHbiM ypoantiazom. KopassloBuaHbli KaMeHb Jie-
BO# MOYKH M KaMeHb Ta30BOr0 OT/EJA JIEBOI0 MOYETOUHHKA

CONCLUSIONS

1. With localization of calculi in the pelvic ureter
and long standing (over 4 weeks) calculi of any part
of the ureter, contact ureterolithotripsy is indicated.

2. Percutaneous nephrolitholapaxy is the pre-
ferred method for the treatment of urolithiasis with
uninfected renal calculi of up to 20 mm or more, es-
pecially in elderly patients.

3. ESWL is the method of choice for the treat-
ment of urolithiasis where there are good anatomical
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conditions for the elimination of stone fragments,
the urinary tract is patent, and an individual ap-
proach is required.

4. Urgent contact lithotripsy is indicated in acute
obstructive serous pyelonephritis due to calculus of
any localization.

5. The combination of ESWL and other minimal-
ly invasive methods of urolithiasis treatment is effec-
tive in the case of urolithiasis combined with renal
anomalies.

6. For calculi of the lower calyx of the kidneys,
the method of percutaneous nephrolitholapaxy is ef-
fective.
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