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Study purpose - to assess the possibility of percutaneous antegrade ureterolithotripsy as an alternative treatment for patients
with large calculi of the proximal part of ureter.

Patients and methods. Results of 75 mini percutaneous antegrade ureterolithotripsy with contact lithotripsy were studied. The
mean size of the ureteral calculi was 1.8 £ 0.7 cm. The operations were performed with epidural anesthesia with intravenous
sedation, in the patient’s position “on the abdomen” in 62 (82.7 %) cases and in the patient’s position “on the back”in 13 (17.3 %)
cases. Puncture of the renal cavity system was performed with combined ultrasound and fluoroscopic guidance. Accesses
were performed through the lower calices group in 14 (18.7 %) cases, through the middle calices group in 39 (52.0 %), and
through the upper calices group in 22 (29.3 %) cases.

Results. The mean time of mini percutaneous antegrade ureterolithotripsy was 58.5 + 15.4 min, while the stone free rate was
achieved in all 100% of patients. The mean level of hemoglobin drop was not more than 15.5 + 5.4 GM/DL In the postoperative
period, aggravation of pyelonephritis was noted in 8 (10.6 %) patients. Nephrostomy drainage followed percutaneous antegrade
ureterolithotripsy in 24 (32.0 %) cases, nephrostomy drainage and internal ureteral JJ stent in 33 (44.0 %), and the operation
was ended with a tubeless method with only ureteral JJ stent placement in 14 (18.7%) cases. Nephrostomy drainage, as well as
ureteral stants (with tubeless method), were removed in 1-2 days. The mean period of postoperative stay of patients in the hospital
was 2.3 + 0.8 days. It was noted that antegrade fiberureteropyeloscopy is an extremely time-consuming and cost-demanding
method, as an alternative to which may be percutaneous antegrade ureterolithotripsy with use of mini-nephroscope tubes.

Conclusions. Analysis of urolithiasis treatment with the method of mini percutaneous antegrade ureterolithotripsy indicates
that this method is an attractive direction in the treatment of patients with large calculi of the proximal parts of ureter that allows
achievement of the full stone free rate state, time of surgical treatment and hospital stay for patients with this pathology reduction.

MepKyTaHHa aHTerpagHa ypeTepoAiTOTPUNCIA B AiKyBaHHi ypeTepoaitiasy

A. l. CaraneBuuy, 0. C. BosiaHos, B. B. OxoriH, b. B., AxypaH, B. B. Koryt, ®. 3. TaliceHtok, P. B. Cepriituyk

MeTa po60T1 — OLIHATY MOXIUBICTb @HTErpaZHOi NEPKYTaHHOI yPETEPONITOTPUNCI SIK anbTepHATUBHOTO BapiaHTa NikyBaHHS!
NawieHTIB i3 BEMMKUMI KOHKpEMEHTaMW NPOKCMAribHOro Biaainy cevosoay.

Martepianu Ta metogu. Bue4nnu pesynstati 75 MiHinepkyTaHHWX aHTErpagHUX YpeTeponiTOTPUMNCIl i3 KOHTAKTHORO MITOTPUNCIEHD.
CepenHiit posmip kameHto ceqoBogy craHosuB 1,8 + 0,7 cm. OnepaLii BUkoHanu nig enigypanbHOK aHECTESIERD 3 BHYTPILLHEOBEHHOK
cefaLlieto B MOroXeHHi XBOpOro Ha wBoTi B 62 (82,7 %) Bunaakax, B 13 (17,3 %) Bunaakax — Yy NonoKeHHi XBOPOro Ha CrinHi. MyHKLjto
MOPOXHWHHOI CYCTEMM HVPKW BUKOHATM Mifi KOMGIHOBaHYIM YNTPa3ByKOBIM i pril0OPOCKOMIHHIM HaBEAEHHSIM. Yepes HIKHIO rpymny
YaLLie4ok AoCTynv BuKoHanm B 14 (18,7 %) Bunapkax, yepes cepeatto — B 39 (52,0 %), yepes BepxHio — y 22 (29,3 %) Bunagkax.

Pe3ynisratn. CepefHint yac aHTerpagHoi MiHinepkyTaHHoOi ypeteponitoTpuncii ctaHoBuB 58,5 + 15,4 xB, cTaH «stone free
rate» pocsirHyto y 100 % xBopux. CepeaHin piBeHb NagiHHsA remornobiHy cTaHoBMB He BinbLue Hix 15,5 £ 5,4 r/n. Y nicnsone-
pauiiHomy nepiogi 3arocTpeHHs nienoHedputy BuaHaumnn y 8 (10,6 %) xsopux. Onepauii 3aBepLUyBanvCcs BCTAaHOBEHHAM
HedppocTomiuHoro apeHaxy y 24 (32,0 %) Bunaakax, HePPOCTOMIYHOMO ApEHaXy Ta BHYTPILLHBOTO CEYOBIAHOTO JJ CTEHTY Yy
33 (44,0 %), B 14 (18,7 %) BUNagkax onepauis 3akiH4yBanacs 6e3gpeHaxHUM MeTofoM (tubeless) i3 BCTAHOBNEHHAM Tinbku
cevoBigHoro JJ cTeHTy. HecbpocTomiuHmiA gpeHax, sk i ceqoBofHi cTeHTu (npw tubeless), Bugansnu Ha 1-2 goby. Cepeghii
TEpMiH micnsionepadinHoro nepebyBaHHs XBOpUX Yy cTauioHapi ctaHoBuB 2,3 + 0,8 1obu. AHTerpagHa ¢ibpoypeteponiero-
cKonist — BKpaii TPYAOMICTKUI Ta €KOHOMIYHO 3aTpaTHUI METOA, anbTEPHATUBOIKO SKOMY MOXe ByT1 NepKyTaHHa aHTerpagHa
YPETEPOIITOTPUNCIS 3 BUKOPUCTAHHAM TyOYCiB MiHiHEdpockona.

BucHoBKu. AHania nikyBaHHS yponiTiasy METOLOM aHTerpafHoi MiHinepkyTaHHOT ypeTeponiToTpuncii CBiavmTb, LLO LS METO-
AVKa € NepcnekTUBHAM HanPSIMOM Y ikyBaHHi XBOPYX i3 BENUKMMU KOHKPEMEHTaMM NPOKCUMAarbHWX BiAinie CE40BOAIB, LUO
[la€ MOXIMBICTb JOCAITM NOBHOTO CTaHy «stone free ratey, CkopoTuTW Yac onepadii Ta TepMiHM nepebyBaHHs y cTauioHapi
XBOPWX i3 LiiEt0 MaTonorieto.

NepkyTaHHas aHTerpapHas ypeTepoOAMTOTPUNICUA B AeUEHHU YPeTePOAUTHA3A

A. U. CaraneBuy, A. C. BoauaHos, B. B. OxoruH, b. B. AxypaH, B. B. KoryT, ®. 3. laiiceHiok, P. B. Ceprunuyk

Lenb paGOTI:I = OL€HUTb BO3MOXHOCTb aHTeraﬂ,HOVI HepKyTaHHOVI YPETEPONUTOTPUNCUN KaK anbTepHaTUBHOIO BapuaHTa
Ne4yeHns nauneHToB C KPYMHbIMW KOHKPpEMEHTaMW NPOKCUManbHOro oTaerna Mo4YeTo4HUKa.

Matepuanbl U Metoabl. VI3ydeHbl pe3ynbratbl 75 MUHUNEPKYTaHHbIX aHTerpagHbIX YPeTeporMToTPUNCU C KOHTaKTHOM
nutoTpuncuen. CpeaHuin pasmep kamHa MoveTodHuka coctaeun 1,8 + 0,7 cm. Onepaumm npoBOAUNM Nog anuayparbHon
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aHecTesnel C BHYTPUBEHHON celaLlMeit B MONoXeHUn 6onbHOro Ha xwuBoTe B 62 (82,7 %) cnyyasx, B 13 (17,3 %) cnyyasx B
NoNoXeHuy 6onbHOro Ha cnuHe. MyHKLMI0 NOMOCTHOM CUCTEMBI MOYKM NMPOBOAMMM NOA KOMOUHUPOBAHHBIM YrTPa3BYKOBbIM
1 orOOPOCKONMUYECKM HaBedeHEM. Yepes HIDKHIOK rpynny Yalleyek AoCTynbl BbinornHeHsl B 14 (18,7 %) cnyyasix, Yepes
cpepHtoto — B 39 (52,0 %), Yepes BepxHioto — B 22 (29,3 %) cnyyasx.

Pe3ynbtatbl. CpegHee Bpemsi NpOBEAEHWSI aHTerpagHoOM MUHUNEPKYTAHHON YpeTeponuToTpuncum coctasuno 58,5 +
15,4 MuH, cocTosiHne «stone free rate» pocTurHyto y 100 % 60nbHbIX. CpegHuin ypoBeHb NafeHust reMorniobuHa cocTaBun
He bonee 15,5 £ 5,4 r/n. B nocneonepaunoHHom neproge o6ocTpeHne nuenoHedpnta otmedeHo y 8 (10,6 %) 6onbHbIX.
Onepauwuu 3aBepLUannch YCTaHOBKOW HehpoCTOMMYECKOro ApeHaxa B 24 (32,0 %) cnyyasx, HechpOCTOMWUYECKOIO ApeHaxa
1 BHYTPEHHEero MoyeTouHnkoBoro JJ ctenTa B 33 (44,0 %), B 14 (18,7 %) cnyvasx onepaums 3akaHumsanach 6e3apeHakHbIM
meTofoMm (tubeless) ¢ ycTaHOBKOM TONbKO MOYETOYHUKOBOTO JJ CTeHTa. HedhpocTomMuyeckuin peHasx, kak 1 MOHETOHHNKOBbIE
cTeHabl (npu tubeless), yaansnu Ha 1-2 cyTku. CpegHue Cpoku nocneonepaLmoHHoro NpebbiBaHns 60MbHLIX B CTaLMoHape
cocrtasum 2,3 + 0,8 cytok. OTMeYeHo, YTo aHTerpagHas prbpoypeTeponnenockonus SBNSeTCs KpanHe TPYA0EMKUM 1 3KO-
HOMWYECKV 3aTpaTHbIM METOAOM, anbTEPHATVBOI KOTOPOTO MOXET SBMATLCA NEPKyTaHHas aHTerpagHas ypereponmToTpuncus
C MCnonb30BaHWeM TybycoB MUHMHEpOCcKona.

BbiBoAbI. AHaNM3 neveHust yponnuTasa METOAOM aHTErpaHON MUHUNEPKYTAHHOW YPETEPONIUTOTPUNCUM CBUETENLCTBYET,
4TO JaHHasi METOAMKA SBMSIETCS NEPCMEKTUBHLIM HAaNpaBNeHNEM B NIEYEHNN GOMbHbIX C KPYMHBLIMI KOHKPEMEHTaMM NPOKCY-
MarbHbIX OTAEMOB MOYETOYHMKOB, NO3BONSIET 4OCTUYb MOMTHOMO COCTOSHMSA «stone free rate», cokpaTuTh BpeMsi onepaTuBHOMO

NeYeHMs U CPOKM HaXOXAEHUs B CTaLMoHape y 6omnbHbIX C JaHHO NaTornorue.

Introduction

Today, the tactics of patients with ureteral calculi treatment
is highlighted in up-to-date urological guidelines and rec-
ommendations, where a large arsenal of methods exists
for this pathology treatment. Extracorporeal shock wave
lithotripsy (ESWL), laparoscopic and retro-peritoneoscopic
ureterolithotripsy, transurethral retrograde contact uretero-
lithotripsy and percutaneous nephrolithotripsy (PNL) are
widely applied [1].

Over the past 15 years, retrograde ureteroscopy has
been specified as a minimally invasive method for the ure-
teral calculi superior treatment in efficiency of ESWL [1,2].
Recently, advances in endoscopic instruments, especially
the new-generation flexible ureteroscopes and the hol-
mium laser contact lithitriptors, have made it possible for
the retrograde ureteroscopy to become the first line option
for most ureteral calculi and even small intrarenal calculi.
The combination of these tools allows the treatment of ure-
terolithiasis against a background of short-term treatment
with high postoperative efficacy and low complication rates
[4,5]. However, in certain circumstances the retrograde
ureteroscopy (RURS) is not successful due to anatomical
and functional individual characteristics of the upper urinary
tract (anatomical narrowness and pathological tortuosity
of the ureter) that makes it difficult to access to the middle
and upper parts of the ureter. Large (more than 1.0 cm)
or impacted calculi of the proximal ureteral parts result
in decrease of the method effectiveness and increase
the percentage of intraoperative complications, including
proximal migration of both the calculus and its fragments
into the renal cavity system [10].

In such circumstances, percutaneous antegrade
ureteroscopy (PAURS) performed through percutaneous
transparenchymal access to the upper urinary tract is
often the only endoscopic alternative to the proximal and
middle part of ureter calculi treatment, when RURS cannot
be performed or can cause various complications [6-9].
Percutaneous antegrade stones removal from the proximal
ureteral parts is also used when ESWL is prognostical-
ly impossible (high density of the calculus, stricture of
the renal duct, etc.) or has failed, and retrograde access is
difficult, as well as with ureterolithiasis of the transplanted
kidney [3,7].
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Thus, despite the availability of various methods of
ureterolithiasis treatment, there is still no ideal, effective and
absolutely safe method of calculi removal from the middle
and upper third of the ureter. A number of other factors
influencing the choice of methodologies should be noted, in
particular, the method available in the clinic with its pros and
cons is often offered to a patient. At the same time, priority
is given to the method that is better mastered and for which
technical support is provided. In turn, the technical level of
hospital provision, availability of various endoscopes, fiber-
scopes, laser lithotriptors, X-ray and ultrasound devices, and
most importantly — qualified and sufficiently experienced in
the above method personnel, are crucial when applying a
method or their combination in the treatment of proximal
ureterolithiasis.

Study purpose

To assess the possibility of percutaneous antegrade uret-
erolithotripsy as an alternative treatment for patients with
large calculi of the proximal part of ureter.

Patients and methods

During the period from 2014 to 2017, 75 mini percutaneous
antegrade ureterolithotripsy (PAULT) with contact lithotripsy
were performed in P. L. Shupyk National Medical Academy
of Postgraduate Education, on the basis of the Kyiv Re-
gional Hospital and Kyiv City Hospital No 6. Among them
54 (72.0 %) operations were performed as monotherapy
andin 21 (28.0 %) cases — as a stage of surgical treatment
(during percutaneous nephrolithotripsy surgery). Among
the patients, there were 34 (45.3 %) women and 41 (54.7 %)
men aged from 23 to 69 years. The mean size of the ureteral
calculiwas 1.8 £ 0.7 cm. There was bilateral ureterolithiasis
in 8 (10.1 %) patients.

Preoperatively, patients were examined according to
generally accepted criteria: clinical blood and urine analysis;
biochemical blood parameters; bacterial urine culture with
antibiotics sensitivity test (if the clinical situation allowed);
ultrasound examination of the urinary tract; KUB and
excretory urography; SCT and dynamic scintigraphy (if
the methods were required).
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When performing endourological operations, the fol-
lowing endoscopic equipment, manufactured by Karl Storz
(Germany), was used: a rigid ureteroscope 6.8-8.0 Ch,
a FLEX X? fiberureteropyeloscope (7.5 Ch) and a rigid
mini-nephroscope with a set of tubes (14, 16, 21 Ch) for
mini-percutaneous nephrolithotripsy performing (m-PNL).
All operations were performed with epidural anesthesia
with intravenous sedation, in the patient’s position “on
the abdomen” (prone position) in 62 (82.7 %) cases and
in the patient's position “on the back” (supine position —
Valdivia position)in 13 (17.3 %) cases. Puncture of the renal
cavity system was performed with combined ultrasound and
fluoroscopic guidance. Access to the kidney was performed
through the lower, middle and upper calices groups. The
choice of an access point was based on geometric anatomy
between the caliceal neck and the proximal ureter part. We
tried to access to pyelocaliceal system through that calix,
which axis of the neck had an obtuse angle with the axis
of the upper third ureter. Thus, accesses were performed
through the lower calices group in 14 (18.7 %) cases,
through the middle calices group in 39 (52.0 %), and through
the upper calices group in 22 (29.3 %) cases.

In a number of cases with multiple kidney calculi ad-
ditional access to the kidney cavity system was used that
occurred in 11 (14.7 %) patients.

Direct contact lithotripsy was performed using a holmi-
um laser of the Dornier H-20 and a pneumatic lithotriptor
of Karl Storz.

It should be noted that all endoscopic interventions
were performed only in the absence of an acute phase of
inflammatory process in the upper urinary tract (UUT). One
of the predisposing factors contributing to the percutaneous
antegrade ureterolithotripsy performance was the presence
of detected earlier functioning percutaneous nephrostomy
for obstructive calculi of the proximal parts of ureter in 23
(30.7 %) cases.

The statistical processing of the data was carried out
using the Statistica software package (version 6.0, StatSoft
Inc., USA). Reliability of the difference in a number of pa-
rameters between groups of patients was determined on
the basis of Student’s t-test. The results of the analysis were
considered statistically significant at the level of P < 0.05.

Results and discussion

When choosing the tactics for calculi of the proximal part of
ureter treatment, we took into account the following criteria:
the size of the calculus and the duration of its “standing”
in the ureter, state of urodynamics (degree of pyelocali-
ceal system dilatation), functional state of the kidney and
anatomical state of the ureter below calculus standing (its
luminal diameter, tortuosity, presence of strictures below
the calculus standing).

We determined the following indications for percutane-
ous nephrolithotripsy (or m-PNL) with calculi of the proximal
part of ureter: calculi with a total mass of more than 1.0-1.5
cm; technical difficulties in performing the retrograde uret-
eroscopy; technical contraindications to remote lithotripsy
or lack of remote crushing efficacy.

Acute purulent obstructive pyelonephritis (or pione-
phrosis) against the background of upper or middle third
of the ureter calculus; the presence of extensive ureter

stricture, its high shift, an additional vessel of the kidney
should be considered as contraindications to the PAULT
application. In such cases surgical correction of these states
is indicated above all.

The percutaneous antegrade ureteroscopy was per-
formed directly after the percutaneous access to the kidney
using mini-nephroscope tubes and doing the nephroscopy,
followed by entering the nephroscope optics in the proximal
part of ureter and performing the ureteroscopy.

It was noted that the performance of both m-PNL and
percutaneous antegrade ureterolithotripsy allowed only
lithoextraction of whole calculi 0.5-0.7 cm from the prox-
imal parts of ureter or from the kidney cavity moved to
the pelvis during ureter catheterization before the main
stage of m-PNL performance. In particular, this variant
of litholapaxy was successfully performed in 21 (28.0 %)
cases, while the time of the operative intervention main
stage (access to the kidney, dilatation of the nephrostomy
channel, nephroureteroscopy, litholapaxy, nephrostomy
drainage procedures) was 17.3 + 5.2 minutes in average.

With calculi of the proximal part of ureter more than
0.8-1.0 cm and especially long standing (impacted), their
movement into the renal cavity system was not always suc-
cessful. In these cases, the retrograde ureteral catheter was
placed distal to the calculus and the irrigation fluid, flowing
through it, prevented calculus fragments distal migration
when percutaneous antegrade ureterolithotripsy performing.

The mean time of percutaneous antegrade ureterolith-
otripsy (the main stage of the operation with the lithotripsy)
was 58.5 + 15.4 min, while the stone free rate was achieved
in all 100% of patients. Such complications as bleeding
were not noted, the mean level of hemoglobin drop was
15.5 £ 5.4 GM/DL. In the postoperative period there was a
slight aggravation of pyelonephritis (subfebrility to 37.5) in
8 (10.6 %) patients, which was stopped by the antibacterial
therapy intensification.

With long standing calculi in the ureter an internal
ureteral JJ stent was placed by the antegrade method
after the lithotripsy and litholapaxy. Thus, the nephrostomy
drainage was placed in 24 (32.0 %) cases, nephrostomy
drainage and internal ureteral JJ stent was placed in 33
(44.0 %), and the operation was ended with tubeless method
and ureteral stent placement according to the Shpall method
in 14 (18.7 %) cases. Nephrostomy drainage, as well as
ureteral stants (with tubeless method), were removed in 1-2
days. The mean period of postoperative stay of patients in
the hospital was 2.3 + 0.8 days. The duration of the ureteral
stent application was determined individually and it was
2.1 £ 0.8 weeks in average.

In the course of the work, we were faced with very im-
portant moments, both tactical and technical. Thus, access
to the renal cavity system was performed as standard with
the use of the mini-nephroscope tubes and we proceeded
directly to contact lithotripsy of the calculus in the kidney or
ureter after renal system examination. However, in cases
where it was impossible to reach the calculus in the upper
or middle third of the ureter by a nephroscope or as a re-
sult of calculus fragments distal migration along the ureter,
the nephroscope was removed and a urethroscope (fle-
xible or rigid) was entered through a tube to a point, where
the calculus stands in the ureter, and the lithotripsy was
performed there. The fragments were extracted with forceps
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or washed through the tube of the nephroscope (together
with the ureteroscope) by intensive fluid flow through a
pre-placed ureteral catheter.

Analyzing the procedure of percutaneous antegrade
ureterolithotripsy performing and its results of treatment, it
has been noted that the antegrade approach is a safe and
effective option for ureteral calculi treatment in individual
patients. And the use of the nephroscope tube allows for
large fragments of calculi evacuation that significantly re-
duces the time of operation. These conclusions have been
noted by previous researchers [7-10]. However, a number of
authors believe that with large ureteral calculi the frequency
of urethral injury and the percentage of ureteric stricture
development in the antegrade approach are higher than in
retrograde ureteroscopy [9,10]. To prevent these complica-
tions they recommend using a smaller caliber ureteroscope
and avoiding the ureteral mucosal damage during lithotripsy,
which is achieved using a flexible ureteroscope that usually
has a smaller caliber than a rigid or semi-rigid ureteroscope,
and using an ureteroscope with a casing can reduce friction
between the mucosa ureter and ureteroscope. Also, the use
of a laser lithotriptor avoids direct thermal damage and
reduces the risk of mechanical mucosa damage by calculi
fragments compared to other lithotripters.

However, in our opinion, the method of the anterograde
flexible ureteroscopy has two peculiarities, on the one hand,
it is of less traumatic treatment and allows the successful
passage of “‘complex” ureteral areas, as well as a highly
efficient for calculi lithotripsy, but on the other hand, it is
extremely time-consuming and long-lasting at stages of
lithotripsy and litholapaxy, especially with large calculi of
the ureter (more than 1.0 cm) and, importantly, cost de-
manding. Therefore, its use is necessary in complex cases
of antegrade ureteroscopy.

Conclusions

Analysis of experience gained in urolithiasis with ap-
plication of antegrade mini percutaneous ureterolithotripsy
treatment indicates that this method is an attractive direction
in the treatment of patients with large calculi of the proximal
parts of ureter which are not suitable for retrograde ure-
teroscopy options, that allows achievement of the full state
of stone free rate, reduction of not only the time of surgical
treatment and the length of stay in the hospital, but also
the number of repeated operations for residual calculi in
patients with this pathology.

However, for this technique more active application
more extensive and in-depth studies are needed.
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