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Lienb: ynyylunTh pesynbTaTbl XMPYPruvyeckoro e4eHus AByXCTOPOHHero Hedponutuasa (OH) y aeteit.

Matepuan u metogbl: BbiNosHEHbl 64 pa3paboTaHHbIX aBTOPAMM U BHEAPEHHbIX B MPAKTUKY NOMNEPEYHO-KAMHOBUAHBIX pe3ekuuit (MKP) HuxKHero
nontoca noykn (HMM)y 28 601bHbIX C OAHOM CTOPOHbI Uy 18 — M03TanHo ¢ 06eMX CTOPOH.

Pe3ynbTathl: UCCNEL0BaHME YACTOTbI JIOKANN3ALMU KaMHel B YalleyHo-10xaHouHowW cucteme (Y4/1C) noyek y 60nbHbIX AeTei ¢ ABYCTOPOHHUM U OA-
HOCTOPOHHUM HEPPONUTHA3OM MOKa3ano, YTo M3 496 Noyek N0KaNM3aLMA KaMHEN B 10XaHKe oTMeyeHa y 426 (85,8%), B HUXKHel yaweyke —y 322
(64,9%), 3 Hux y 172 (53,4%) HaxoAMAUCH B NOYKax ¢ 06enx cTopoH, y 150 (46,6%) — ¢ ofHOW cTOpoHbI, y 172 (34,7%) — B cpeaHe Yalleuke v B BepX-
Heli yawweyke — B 154 (31%) cnyyasx.

3akntoueHue: MKP HIMM, Kak opraHOCOXPaHAOLWMIA BUA, OnepaLyum NpU KamMHAX HUMKHEN YalleyKu, OCNOKHEHHbIX TMAPOKAMKO30M, ABAAETCA Me-
TOL,OM BbI6OpPaA XMPYPruyYECcKoro sieveHns HedpoanTHasa y feTeid, YUTo cnocobeTByeT bonee paHHel 3NMMUHALMK KalbKyNE3HOTO NMuenoHedppuTa u
obecneunBaeT NpodUNAKTUKY peLnanMBoB HedpoauTUasa, KOTOPbIV 3a4acTyto TPebyeT MOBTOPHbIX ONepaLMii Ha NMoYKax, 3aKaHUMBaOLLMXCA HedpPaIK-
TOMMEN.

KntoueBble cnoBa: noyka, Heghponumuas, 2UOPOKAAUKO3, pe3eKyus, HehpIKMOMUS.
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A MESOPHYLAXIS FOR RECURRENT NEPHROLITHIASIS IN CHILDREN
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Objective: To enhance the outcomes of surgical treatment for bilateral nephrolithiasis in children.

Methods: We performed 64 open transverse-wedge lower pole resection of the kidney (LPRK), which we developed and introduced into practice on
28 patients on one side and 18 in stages on both sides.

Results: A study examined the stone location in the pelvicalyceal system (PCS) in children with bilateral and unilateral nephrolithiasis. Out of 496
kidneys analyzed, stones were found in the renal pelvis in 426 cases (85.8%). In addition, stones were located in the lower calyx in 322 cases (64.9%),
with 172 (53.4%) being present in both kidneys and 150 (46.6%) located in one kidney. Furthermore, stones were identified in the middle calyx in 172
cases (34.7%) and the upper calyx in 154 cases (31%).

Conclusion: Transverse-wedge LPRK, an organ-preserving surgical approach for stones complicated by hydronephrosis, is the preferred method
for treating nephrolithiasis in children. This technique aids in the prompt resolution of calculous pyelonephritis and helps prevent relapses of
nephrolithiasis, which frequently necessitates repeated kidney surgeries that can lead to nephrectomy.
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BBEAEHUE

AHann3 NUTePaTypHbIX AAHHbIX CBUAETENbCTBYET, YTO OO CUX
rop HEeT eAMHOro B3rA4a OTHOCUTEIBHO YaCTUYHOM pPeseKumm noy-
KM NpU ABYXCTOPOHHeM Hedponutnase (OH) y aeten [1, 2]. docTa-
TOYHOrO KONWMYECTBA HaDAIOAEHWMI B OTHOLIEHMWM PE3EKLMM MOYKM
npu OH y aeteit Het, XoTa B NeAMaTPUYEcKon NpakTuke cnydan OH,
NpK KOTOPbIX NOKa3aHa pe3ekuma Noyku, BcTpeyatotes [3]. PegrocTb
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INTRODUCTION

A literature analysis indicates no consensus on partial resec-
tion of the kidney for bilateral nephrolithiasis in children [1, 2].
There is limited data on resection of the kidney for bilateral neph-
rolithiasis in children; however, resection of the kidney may be
necessary in some pediatric cases [3]. The infrequency of this pro-
cedure for bilateral nephrolithiasis in children may be due to bilat-
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NnpUMeHeHns 3Toi onepaumu npu [H y aetei, BOSMOXKHO, 06bACHSA-
eTcA [BYCTOPOHHMM MOPa)KEHMEM MOYEK M PUCKOM KPOBOTEYEHMA
1 MOYEBbIX 3aTEKOB nocse onepaumn [4, 5]. Kak 6bl 3dpdEKTUBHO He
6bis1a NpoBeAeHa onepauma No yaaneHuto KaMmHs, 6e3 nocaeayoei
KOMMNEKCHOM U MHAMBMAYANbHO NOA06PaHHOM MeTadbUNAKTUKM Ypo-
NIUTNA3a KOHEYHbIV Pe3y/bTaT IeYeHMA MOKET BbITb He 0ueHb IQPeK-
TUBHbIM [6]. 3a nocnenHue 20 NeT Hay4YHbIX PaboT, NOCBALLEHHbBIX 3TOM
npobneme y Aetei, He HaMAEHO, 3@ UCKIKOYEHWEM MPEACTaBNEHHbIX
B CMUCKe IMTepaTypbl.

LLENb UCCNEQOBAHUA

YNyYLWNTb Pe3yNbTaTbl XMPYPruyeckoro 1e4eHmn ABYXCTOPOHHe-
ro HedpponnTHasa y AeTen.

MATEPUAN U METOAbI

B ocHoBY HacTosLLel paboTbl NONOXKEHbI pe3ynbTaThl Habtoae-
HWi1 3a 46 6onbHbIMK ¢ [IH B Bo3pacTe oT 5 Ao 15 net, HaxoAMBLLIMXCA
Ha NIeYeHUN B KMHMKE AHOMMKAHCKOrO 06/1aCTHOMO AETCKOrO MHOTO-
npodunbHOro MeauumMHcKoro ueHTpa (AOAMML,) 3a nepuog 2005-
2021 rogpl. Y 3tvx naumeHTos nposegeHbl 64 MKP HMIM, koTopble
pa3paboTaHbl HAMM U BHEAPEHbI B MPAKTUKY, NPUYEM Y 28 BONbHbIX C
OLLHOM CTOPOHBI, @y 18 —no3TanHo ¢ 06enx CTOPOH.

Ona guarHoctukm OH n oueHkn addektmusHoctn MKP HMAM y
[eTel nocne onepaLmMmn NepuoaMYecKn NPOBOANANC OBLLEKANHNYE-
CKU1e, 1abopaTopHble, YIbTPa3BYKOBbIE U PEHTIEHOIOTMYECKUE UCCe-
[0BaHMA.

WccneposaHne 6b110 0g06peHO JIOKaNbHbIM 3TUYECKUM KO-
mutetom AOMMLL, a TakkKe ABYCTOPOHHUM KOHTPAKTOM MeXay
AOAMML,  AHAMKAHCKMM rOCYAAPCTBEHHBIM MEANLMHCKUM UHCTU-
TyTOoM (NpoTokon Ne 0001475 ot 01.05.2021 r.)

PE3Y/NIbTATbI U UX OBCYXXAEHUE

M3y4yeHune 4acToTbl I0KaNM3aLMM KaMHEN B YalLeYHO-N0XaHOoY-
Hoii cucteme (Y/1C) noukM y 6oNbHBLIX AeTeit C ABYCTOPOHHMUM U 0A-
HOCTOPOHHMM HEPPOUTUA30M NOKA3aNo, YTo U3 496 NoYeK, ToKanu-
3aUMA KaMHel B I0XaHKe oTMeyeHa B 426 (85,8%), B HUKHEN Yalleyke
— 322 (64,9%), n3 Hux 172 (53,4%) B nouykax c obeunx cTopoH, B 150
(46,6%) — c ofHOM CTOPOHbI, B CpeaHeit yawedke — B 172 (34,7%), B
BepxHeli yaweyke — B 154 (31%) cnydaes. Takoe HepaBHOMeEPHOE pac-
MONOXKEHNE KAMHEN B NONIOCTHOW CUCTEME NMOYKM, MO BCEN BEPOATHO-
CTW, CBA3AHO C aHAaTOMO-YHKLMOHANbHbIMKU 0cobeHHocTamu Y/1C y
aetelt. Mo faHHbIM UTepaTypbl, NPEUMYLLECTBEHHAA JI0KaAU3aLmMA
KaMHel B HUXKHMX Yyalleykax npu Hedponnutunase Habnogaetcs 8 10,2-
78% cnyyaes [1, 3, 4].

M3yyeHne nokanmsaumm kamHen B Y4/1C no Mx KOAMYECTBY NoKa-
3a/10, YTO MHOECTBEHHbIE KaMHM B OONbLUMHCTBE C/ly4aeB N0KaNN30-
Ba/IMCb B YalLeyKax, a OAMHOYHbIE — Yalle B loxaHKe (Tabn. 1).

[aHHble Tabn. 1 NoKasbIBakoT, YTo U3 322 C/1y4aeB JI0KaM3aLLMK
KaMHeIN B HUXKHMX YaLleyKax B 72% OHM Bblav MHOXKECTBEHHbIMM. TaK,
Y OZiHO 6ONbHOM B 1€BOV NOYKe Obl 06HapyKeH 181 KameHb, U3 HUX
180 mMenKMx KamHeN N0KaIM30BaIMCh B HUXKHEW Yalleyke, a 1 kopan-
NoBUAHbIN Il cTagmmn — B NoxaHKe. B npaBoit noyke 6bi10 06HapyKeHO
2 KaMH$, /IOKANIM30BABLUMXCA B JIOXaHKE U HUKHEN Yaleyke (puc. 1, 2).

Mpwu BCex BMAAX HEQPONUTOTOMMUM U PE3EKLMU NMOYKU Y AETEN,
Mbl MPUMEHSAEM B CBOEI MPAKTUYECKOW AeATeNbHOCTY Pa3paboTaHHbIM
HaMM U BHEeAPEHHbIN B KAMHMKY NPOCTOM, AOCTYMHbIA U HAAEKHbIN
cnocob BpeMeHHOM OCTAaHOBKM KPOBOTEYEHMA U NPOPUNAKTUKM BO3-
MOHOM MUrPaLMN MENKMX KaMHel M NaToNorMYeckux npumeceit u3
Y/1C B MOYETOUHWMK M OBTYPALMIO HUKHUX MOYEBbIX NyTeN, TpebytoLwmit

eral kidney involvement, as well as the risk of bleeding and urinary
leaks following surgery [4, 5]. Even if the stone removal operation
is performed effectively, the overall treatment outcome may be un-
satisfactory without subsequent comprehensive and personalized
metaphylaxis for urolithiasis [6]. In the past 20 years, no literature
on this issue has been found except those cited in the references.

PURPOSE OF THE STUDY

To enhance the outcomes of surgical treatment for bilateral
nephrolithiasis in children.

METHODS

This study examines 46 patients aged 5 to 15 years diag-
nosed with bilateral nephrolithiasis and treated at Andijan Regional
Children's Multidisciplinary Medical Center (ARCMMOC), Andijan,
Uzbekistan, between 2005 and 2021. We performed 64 trans-
verse-wedge LPRK on these patients, which we developed and im-
plemented in clinical practice. Specifically, 28 patients underwent
the procedure on one side, while 18 received treatment in stages
on both sides.

We conducted serial clinical examinations, laboratory tests,
and radiological imaging studies to diagnose bilateral nephrolithia-
sis and assess the effectiveness of transverse-wedge LPRK on these
patients.

The study was approved by the Local Ethics Committee of the
ARCMMLC. It received support through a bilateral contract between
the ARCMMC and the Andijan State Medical Institute (Protocol No.
0001475, dated 01.05.2021).

RESULTS AND DISCUSSION

A study investigated the location of stones in the PCS in chil-
dren with bilateral and unilateral nephrolithiasis. Out of 496 kid-
neys examined, stones were found in the renal pelvis in 426 cases
(85.8%) and the lower calyx in 322 cases (64.9%). Of these, 172
stones (53.4%) were present in both kidneys, while 150 stones
(46.6%) were found in just one kidney. Additionally, stones were
present in the middle calyx in 172 (34.7%) cases and in the upper
calyx in 154 (31%) cases. The uneven distribution of stones in the
PCS likely reflects the anatomical and functional characteristics of
the PCS in children. According to the literature, the predominant
localization of stones in the lower calyces in nephrolithiasis occurs
in 10.2-78% of cases [1, 3, 4].

A study analyzing the predominant distribution of stones in
the renal pelvis revealed that multiple stones were typically found
in the calyces. In contrast, single stones were more frequently lo-
cated in the pelvis (Table 1).

The data presented in Table 1 indicate that out of 322 cases
of stones found in the lower calyces, 72% were multiple stones. In
one case, 181 stones were identified in the left kidney. This includ-
ed 180 small stones in the lower calyceal group and one Grade Il
staghorn stone in the pelvis. In the right kidney, two stones were
found in the pelvis and lower calyceal group (see Fig. 1 and Fig. 2).

In all types of nephrolithotomy and resection of the kidney in
children, we employ a simple, accessible, and reliable method de-
veloped by us and implemented in the clinic for temporarily stop-
ping bleeding and preventing the migration of stones and debris
from the PCS to the ureter, which can lead to obstruction of the
lower urinary tract and often necessitates repeated intervention
(Fig. 3). Since the introduction of this method into practice, there
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Tabnuya 1 /lokanusayus kamHel 8 Y/1C noyku npu Hegpposumuaze
y demeli

Jlokanusauma Kamuu

KamHeli B YJ1C

Kidney stone multiplicity

Table 1 Localization of stones in the PCS in nephrolithiasis in
children

% K obwemy umucny
nouek (496)

Bcero
noyeKk

Localization of stones in the OAMHOUHblE MuoxecteeHHbie  Number of kidneys Proportion of total kidneys
PCS Single Multiple operated on operated on (496), %
J'IOX"leKa 296 130 426 85.8

Pelvis

Hu»KHMe Yyalweykmn 90 232 322 64.9

Lower calyces '

CpegHue Yyaleyku 46 126 172 34.7

Medium calyces '

BepxHMe YaLieykm m 110 154 31

Upper calyces

HepesKo MOBTOPHOrO BMeluaTenscTea (puc. 3). Mocne BHeapeHus B
NPaKTUKY 3TOro cnocoba cny4yaeB MacCMBHOMO KPOBOTEYEHMA U MUTPa-
LMW KaMHS B MOYETOUHMK BO BPEMS OnepaLymn He Habtoaanocs.

Ha paHHMX aTanax Hawel pabotbl (1980-2005 rr.) npu Xmpypru-
Yyeckom fieveHun IH y aeTtelt Mbl yoaNANM KaMHW U3 HUXKHE Yalleyku
6e3 pesekummn HIMM. HaunHas ¢ 2005 r. Mbl OTKA3aIMCb OT TAaKOW TaKTy-
KM, CYMTas, YTO B C/Iy4ae Pa3BUTUA KaMHEN B pPaCLUMPEHHON HUXKHel
yalleyke HeobXxo4MMO yAaNUTb HE TONbKO KaMeHb, HO U MecTo ero
06pa3oBaHuA ¢ Le/blo NpesynpexaeHns UCTUHHOTO peLMamBa Kam-
Heobpa3oBaHMA M YCNELLHOTO IeYeHNs KaNbKyNE3HOro nuenoHedpu-
Ta. MpY r’MAPOKANMKO3e HUXKHEN Yalleyku B KayecTBe onepaTUBHOMO
MeToAa IeYeHns HeppoanT1asa CTanum LWUPOKO npumeHsTb HKP HIM
C ypaneHuem KamHelt u3 YJ1C, kotopas paspaboTaHa M BHeapeHa B
Hallew KNUHUKe.

Puc. 1 0630pHas peHmeeHoepamma bonbHoli X., 9 nem. BudHel meHu
MHOMecmaeHHbIx KamHel 8 npoekyuu obeux noyek. KopasnosuoHsili
KameHs Il cmaduu 6 noxaHke (1) u MHOMecmeeHHbIe MenKue KamHU

8 HUXHel Yaweyke (2) criesa. KameHs 6 noxaHke (3) u 8 HuxcHel
yaweuyke (4) cnpasa

Fig. 1 X-ray KUB of a 9-year-old patient shows multiple bilateral radio-
opaque shadows, including a grade I staghorn stone in the renal pelvis
(1) and multiple small stones in the left lower calyx (2). As well as a
stone in the renal pelvis (3) and the right lower calyx (4)
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have been no cases of significant bleeding or stone migration to
the ureter during surgery.

From 1980 to 2005, during surgical treatment for bilateral
nephrolithiasis in children, we removed stones from the lower ca-
lyx without resecting the lower pole of the kidney. However, since
2005, we have changed our approach. We now believe that remov-
ing the stone and the area where it formed is essential when stones
develop in the dilated lower calyceal group. This change is intended
to prevent true stone formation relapses and ensure the successful
treatment of calculous pyelonephritis. In lower pole hydronephrosis,
as a surgical method for treating nephrolithiasis, we have begun to

Puc. 2 SkckpemopHas ypoepamma Ha 40 muH moli e 60sbHoU 0o
onepayuu. BuoHo peskoe pacwiupeHue Y/1C obeux noyex, dechekm
HANOMHEeHUS KOHMPACMOM /IOXAHOK ¢ 0beux cmopoH (1). o oaH-
HbIM 3KCKPemopHOoU ypo2pammbl MOMHO NOA2amb, Ymo MHOX(e-
CmeeHHble MesKue KaMHU cnesa (2) u 1 maneHeKul KameHb cnpasa
/I0KAAU3YHOMCSA 8 HUMHUX YaweyKax (3)

Fig. 2 Preoperative excretory urography of the same patient at 40
minutes. A pronounced bilateral pelvicectasis is revealed, accompanied
by a bilateral filling defect noted in the renal pelvises (1). According to
the data excretory urography, it can be assumed that multiple small
stones on the left (2) and 1 small stone on the right are localized in the
lower calyces (3)
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TexHwKa 3Toit onepaLmm CoOCTOMT B cieaytolem (puc. 4).

MNocne 06HaXXeHUA U BbIBUXMBAHUA MOYKM B PaHy, Ha €€ HOXKKY
C 3aXBaTOM MPOKCMMANbHOIO OTAE/Na MOYETOYHMKA HaKnaablBaeTca
Pe3VHOBbIN TYPHUKET NO BbILLEONUCAHHOW MeToaMKe. Bpema nonHo-
ro BbIK/OYEHUA MOYEYHOTO KPOBOOOpaALLEHUsA, Heobxoaumoro Ans
pesekumnn, coctasnaet 20-30 MUHYT.

YposeHb pesekuun HIM onpeaenaetca Ha OCHOBaHUM AAHHbIX
9KCKPETOPHOM yporpadum, 0CMOTPa M NanbnaLy 06HaNKEHHOMN NoY-
Ku. B obnacti HMM ¢ nomoLlbto CKanbnens Aenaetca Hagpes Kancy-
Nbl Ha yyacTKe, nognexallem pesekumu. [ina storo, otctyna Ha 1,5-
2 cm (B 3aBMCMMOCTM OT CTEMEHW PACLUMPEHUA HUMKHEN Yalleyku U

anOd)MVI NnapeHXnmbl B 3TOM yHaCTKe) OT HUXKHETO Kpada napeHXnMbl Puc. 3 HanoxeHue De3UHOB8020 MYPHUKeMA Ha cocyducmyfo HOXKY
CO CTOPOHbI BOPOT NOYKK, Ha ypOBHE NTNHUKN BEpPXHEro pa3pesa AnAa NOYKU BMECME C NPOKCUMASIbHBIM omoesnIoM MoOYeMoYHUKA
pe3ekuMn Ha4ynMHaeTCa paspe3 Kancynbl cnepean U npoao/KaeTca

LMPKYNSAPHO B MOMEPeYHOM Hanpas/eHUM K NPOgo/bHOM OCK MoY-
KM 1 3aKaHYMBAETCA C3aZM Ha TOM e YPOBHE, YTO U crepeau. 3aTem
MAMKUM MUHULETOM BepexHO OTCaMBaeTCa Kancyna peseunpyemoit
YacTM MOYKM M CABUraeTCA BHWU3 L0 YPOBHA NPeAnonaraemoin AMHum
HUXHETO pa3pesa 4/1s pe3ekumun. Takum 06pasom, BECb MOOC, Nog-

Fig. 3 Utilization of a rubber tourniquet for temporary renal vascular
blockage applied to the kidney's vascular pedicle along with the
proximal ureter

Puc. 4 g — cxema n10Kanu3ayuu MHOXeCmaeHHbIx KamHell 8 pacliupeHHol HUXcHel Yawedke U AUHUA pacce4eHus peseyupyemoli 4acmu NoYKu;
b — Ha4asno u yposeHb 0eKkancynAyuUU pe3eyupyemoa0 y4acmea NOYKU, Ha COCYyOUCMYIO HOMKY NOYKU BMecme C Ha4asbHbIM omoeanom mo-
YeMOYHUKA HANO0MEH PE3UHOBbIU mypHUKem, ¢ — (hubPO3HAA KAaNCyna OMCA0EHA 8HU3 00 YPOBHA NUHUU HUXCHE20 pa3pe3a 0714 pe3ekyuu u
Hayasna pacceyeHus HI; d — HIT nonepeyHo-KnuHOBUOHO pacce4éH,; e — HI KAuHOBUOHO UCCe4YEH eMmecme C KAOMHAMU Ha yposHe welKu HuxcHel
yaweyku; f — cmeHKu WelKu HUXHeU Yaweuku ywumsl y3/108bIMU WEAMU, g — HUXCHAS YOCMb NAPEHXUMbI NpusedeHa K eepxHeli 0CHOBHOU
Yyacmu NapeHXUMbl, U PaHe8as No8epxXHOCMsb NocaedHel NOMHOCMbIO NOKPLIMA 8 BUOE KKAANAHA», PaHee OMC/I0eHHAA KANCYAa NepekuHyma
Ha NosepxHOCMb OCHOBHOU napeHxXuMbl ¢ 06pa308aHUeM 0ynauKamypsl ¢ Kancynol nocnedHel; h — napeHxuma yuwuma y3a108biMu Weamu ¢
2epmemusayueli NUHUU weos c80b00HOU #uposoli Knem4amkol; pe3uHossIl mypHUKem CHAM

Fig. 4 a — multiple stones distribution in the lower pole hydrocalyx and the resection line in the kidney, b — the beginning and extent of
decapsulation of the segment of the kidney intended for resection; a rubber tourniquet is applied to the vascular pedicle of the kidney along with
the proximal ureter; c — the fibrous capsule is peeled back and shifted down to the line of the lower resection margin for lower pole resection; d
— transverse-wedge lower pole dissection is completed; e — transverse-wedge lower pole heminephrectomy along with nephrolithotomy at lower
calyceal neck level; f— lower calyceal neck walls are sutured with interrupted stitches; g — the lower and upper cortical edges approximated, with
the lower part telescoped into the main part completely covering the resected surface of the kidney; the previously peeled capsule shifted over
the surface of the main parenchymal part, creating duplication of the capsule of the latter; h — the renal parenchyma is closed with interrupted
sutures tied over a bolster (flap of perinephric fat); the rubber tourniquet is removed

195



Mirzokarimov BKh et al Lower pole resection of the kidney in children

AVICENNA BULLETIN
Vol 27 * No 1 % 2025

NeXallmin pesekLmm, 0cBoboKaaeTcs 0T COBCTBEHHOW Karmcysbl, U no-
Jly4aeTcA ofiHa CTBOPKa KancyAbl. [o3Hee OHa NOCAYXKWT AN1A NOKPbI-
TS NOYEYHOW pPaHbl (IMHMM WBOB) CO34aBas AYNAMKATYPY C Kancynon
OCTaBLLeWCA NoC/Ne Pe3eKLMN BEPXHEN YacTU NapeHXMMbI, a TaKkKe B
KauecTBe Onopbl ANA KETTYTOBbIX LUBOB, HAKAablBAEMbIX Ha NoYey-
Hyto mapeHxumy. Korga moyeyHas Kamcyna OTCNOEHa A0 HYKHOro
YPOBHS, TLLATE/IbHO OCMATPUBAETCA MOA/ENKALLMIA Pe3eKLLMM NOOC U
onpefenseTca IMHUA pas3pesa NapeHXMMbl C Tem, YTOObl MOSHOCTbIO
MCCeYb PACLUMPEHHYIO YalleyKy Y LUeliKu BMecTe € KaMHAMM. B ue-
NAX OPUEHTUPOBKM B FPAHULIAX NAaTONOTMYECKU U3MEHEHHbIX TKaHel
W NIOKaNM3aLMKU KaMHS, @ TaKKe AN1A pelleHus BOnNpoca o npesenax
NPeacToALlen pe3eKkumn, Mbl NMocne OTCNOMKU GUBPO3HOIM Kancynbl
B 00/1acTH, noanexalleit peseKkuuu, NpefBapuUTeNbHO paccekaem
NapeHX1MMy NOPaXKEHHOTO Nostoca. 370 AAET BO3MOXKHOCTb OCYLLECT-
BNATb pe3eKLuto 6o/1ee SKOHOMHO.

MccedeHne napeHXMMbl HAUMHAETCA C HUNKHEN IMHUN Pe3eKLUK
MoYKM cnepeam, otctyna 1,5-2 cm OT BOPOT, U MPOLOMKAETCA LUPKY-
NAPHO BO GPOHTANbHOM NNOCKOCTM B NMOMEPEYHOM HaMpPaBAEHUM K
NPOLONbHOW OCU MOYKM U 3aKaHUMBAETCA €331 HA TOM Ke YPOBHe,
47O U cnepesm. 310 AAET BO3MOMHOCTb IETKO BbINONHATbL UCCEUEHME
NapEeHXMMbl NPU XOPOLLO YAEPHKMBAEMOMN acCUCTEHTOM BEpPXHEN Ya-
CTM NOYKK. TaKoW Ke pa3pes NPOV3BOAUTCA U MO BEPXHeW NMHUMN pe-
3eKumn.

Takum obpasom, B 0b6nactv HIMM obpasyetca KAvH B BUAE BYKBbI
«\/», OCHOBaHWe KOTOpOro obpalleHo K NnaTepasbHON NoBepXHOCTU
MOYKM, @ OCTPbIA KOHeL, — K BopoTam noyku. LLUnpuHa ocHoBaHuA v
YroN KAMHA 3aBUCAT OT CTeNeHU paclumpeHuns Yaweyku. OBbIYHO K-
p1Ha OCHOBAHMA KAWHa cocTasaaeT 3-5 cm.

HeobxoAMMO MNONHOCTBIO MCCEeYb PACLUMPEHHYHO Yalleuky Y
WwernKkn. HenonHoe vcceyeHre Yalleykn ¢ COOTBETCTBYIOLLEH YacTbio
NapEHXMMbl, MOET NMPUBECTU K CTasy MOYM U PA3BUTMIO MOYEBOrO
CBULLA. Bcé 310 B coyeTaHun ¢ MHEKLMe MOKET CTaTb NPUYMHON
peunamBa KamHsa. Mocne 3Toro, Npu HanMuMKM HebOobLIOTO KaMHs B
NIOXaHKe, NOCNeHWI U3BNEKAETCA MHCTPYMEHTOM Yepes oTBepcTue B
60oKane. Mpu 6ONbLIMX UM KOPANNOBUAHBIX KAMHSAX | cTagmu, oTep-
cTMe boKana pacLIMpAETCA B CTOPOHY BbIMYKI0rO Kpas Nnouku. Mpu He-
BO3MOXXHOCTU, AOMNOJHUTENBHO NPOU3BOANTCA NUenoTomusa. Kamuu,
pacnonoeHHble B BEPXHUX U CPEHMX YaLleyKax, Npyu HEBO3MOMKHO-
CTW MPOBECTU UHCTPYMEHT Yepe3 oTBepcTME BOKana, a TakkKe KamMHU
6onblUero pasmepa yfanaoTcA NyTEM LOMOMHUTENBHON pasiMapHoOi
HedpoTomuu. Mocne yaaneHns KamHel B oTBepcTUe boKasna BBOAUT-
CA KaTeTep COOTBETCTBYIOLLErO pasMepa 1 Yepes Hero NPon3BoOAMTCA
npombiBaHue Y/1C pactBopom dypaLmanHa Nnog AaBaeHUem, C Lenbto
YAANEHWA MeNKMX KaMHEN 1 NaTON0rMYeCKMX NPUMeCeN.

Mo nokasaHWAM ycTaHaBAMBaOTCA HeGPO- UM NMUENOCTOMHbIE
TPYOKU, OMCTaNbHBIA KOHEL, KOTOPbIX BbIBOAMTCA Yepes CpesHIo
Yaweyky. LLeiKa HWKHeN Yaleuykn 3awmsaetcs TOHKMMKM (N2 000)
Y3710BbIMU KETTYTOBbIMM LIBAMM Ha KPYION aTpaBMaTUYECKON ure
AnvHoit 1-2 cm. Mocne ywmBaHMA OTBepPCTMA GOKana Npov3BOAMT-
CA TWATeNbHbINA reMOCTa3 Ha pe3eLypoBaHHON NOBEPXHOCTU MOYKM.
[na 3TOro PesnHOBbIN TYPHUKET, HANOMEHHbIN HA HOMXKY MOYKM,
paccnabnseTcs, BOCCTaHaBAMBAETCA KpoBoobpalieHue. KposoTo-
yallpe cocysibl NapeHxMMbl, KOTOpble BUAHbI HA 11a3 Ha NAOCKOCTM
paspesa, NepenMatoTcaA KMOCKUTaMU» U NPOLLMBAIOTCA Pa3feNbHO
obKanbliBatoLwmmm ToHKMMM (N2 000) KeTryTOBbIMM LWBAaMM Ha aTpas-
MaTUYEeCKOW Kpyrioi ume. Y6eauBLIMCh B OTCYTCTBUM KPOBOTEUEHUA
U3 COCYZ10B, PE3VMHOBbIN TYPHUKET C HOXKKM NOYKM CHUMAETCA.

Mocne 3TOro HUMKHAA YacTb NAaPEHXMMbI, OCTaBLLecA nocne uc-
CeYeHus, NPUBOANTCA K BEPXHEN OCHOBHOW YacTu MapeHXMMbl U Kak
«K/N1anaH» NOJHOCTbIO MOKPbIBAET paHEeBYHO MOBEPXHOCTb MOCNELHEN.
PaHee oTcnoeHHas dnbposHas Kancyna nepeknaplBaeTcs Ha NoBepx-
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widely use the transverse-wedge LPRK with stone removal from the
renal pelvis, which was developed and implemented in our clinic.
The technique of this operation is as follows (Fig. 4).

After exposing and mobilizing it and lifting the kidney into the
wound, the renal hilum was clamped with a tourniquet, capturing
the proximal part of the ureter, using the method described above.
Complete cessation of renal blood circulation for LPRK typically
takes 20 to 30 minutes.

The LPRK level is established based on findings from excretory
urography and the exposed kidney's inspection and palpation. An
incision was made in the kidney capsule at the intended site for the
lower pole. To perform this, measure 1.5 to 2 cm from the lower
margin of the parenchyma on the renal hilum side. This should be
done while considering the extent of dilation of the lower calyceal
group and any atrophy of the parenchyma in that area. The capsule
incision begins anteriorly and continues in a circular motion across
the transverse axis of the kidney, ending posteriorly at the same
level. Using soft grasping forceps, the kidney capsule intended for
resection is carefully peeled back and shifted down to the line of
the lower resection margin. This process provides good access to
the lower pole of the kidney, creating a capsule duplication. This
capsule will later help to cover the resected surface of the kidney,
forming a duplication with the remaining capsule after the upper
part of the parenchyma has been resected and also providing sup-
port for the catgut sutures applied to the renal parenchyma. Once
the renal capsule is peeled to the intended level, the lower pole
intended for resection is thoroughly examined, and the parenchy-
mal incision line is determined to ensure complete excision of the
expanded calyx at the neck with stones. To navigate within the
margins of pathologically altered tissues, determine the location of
the stones, and establish resection lines of the upcoming resection,
we first dissect the parenchyma of the affected pole after peeling
the fibrous capsule in the resection area. This approach allows for a
less extensive resection.

Parenchyma dissection begins anteriorly at the lower margin
of resection, 1.5 to 2 cm from the hilum. The excision continues
circularly anteriorly, moving transversely relative to the kidney's
longitudinal axis, and ends posteriorly at the same level. This tech-
nique simplifies the excision of the parenchyma while an assisting
surgeon securely holds the upper part of the kidney. The same inci-
sion is made along the upper resection line.

A triangle-shaped slice of tissue is formed in the lower pole,
resembling the letter "V", with the base facing the kidney's later-
al surface and the sharp end pointing toward the renal hilum. The
width of the wedge's base and its angle depend on the degree of
calyx dilation, which typically measures between 3 and 5 cm.

It is crucial to excise the dilated calyx at its neck completely.
Incomplete excision of the calyx and the corresponding segment
of the parenchyma can lead to urinary stasis and the development
of a urinary fistula. These complications, combined with superim-
posed infection, can result in recurrent nephrolithiasis. If a small
stone is present in the pelvis, it is removed via calyceal resection.
The calyx incision is expanded toward the kidney's convex border
for larger or Grade Il staghorn stones. If this procedure is not fea-
sible, an additional pyelotomy is performed. Stones in the upper
and middle calyces cannot be accessed through a resected calyx,
and larger stones can be removed via an additional radial nephrot-
omy incision. After the stones are removed, an appropriate-sized
catheter is inserted catheter inserted into the resected calyx, and
the PCS is flushed with a nitrofurazone solution under pressure to
eliminate small stones and debris.
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HOCTb OCTaBLUEMCA OCHOBHOW MapeHXMMbl, 06pasya Aynaukatypy C
Kancynov nocnegHen. Jynavkatypa ¢prbposHoi Kancybl NONHOCTbIO
NPYKPbLIBAET IMHUIO LUBOB, TEM CaMbIM MpefynpexaaeT moyesble
3aTéKK. YaepKnBasa B TaKOM NOMOKEHUM Kancyy, Ha NOYeYHON paHe
HaK/MaAbIBAlOTCA Y3/10Bble KETTYTOBblE LUBbI C MOMOLLbO H0AbLUION
KPYII0/ aTpaBMaTMYeCcKol Wbl AMHOW 3-4 cm yepes pUBPO3HYIo
Kancyny noyku, otctyna Ha 1-1,5 cm oT pe3euumpoBaHHbIX Kpaés. na
repMeTM3aLIMM IMHWW LUBOB K HEN NPUKNaAbIBAETCA CBOBOAHAA M-
poBas KnetyaTka B BUAe BanuKa. [pu 3aBA3biBaHUM NepBoro y3na
KeTryToBas MraTypa NepeknapiBaeTca ABaxapl. 10 obneryaer 3ass-
3bIBaHMe BTOPOTO y3/1a U NpeynpexaaeT BO3MOXKHOE ero paccnabne-
Hue.

Mocne oKOHYaHUA OCHOBHOrO 3Tana onepaLymn NoYKa norpyxa-
eTcA B CBOE noxe. [InA npesynpexaeHna onyLeHWA NoYku 1 nepe-
rMba MOYETOUHMKA Ha YPOBHE JIOXaHOUYHO-MOYETOYHUKOTO CErMEHTa,
nocne CMeLLeHna NMOoYKM BBEPX U NaTepasnbHO, NPOM3BOAMTCA Hed-
ponekcua no lopawy. /ToM6OTOMHaA paHa yLWWBAETCA MOCAOMHO C
0CTaB/eHNEM APeHaKkHO TPYBOKM B NapaHedpanbHoO KneTyaTke.

Mpw onpeseneHnn nokasaHuii K pesekumun HMM npu Hedponw-
TWase y AeTel, Mbl UCXOAUAN U3 CNEAYIOLLETO:

1. Kak nutepatypHble [7, 8] (10,2-78%) Tak 1 Hawwm (64,9%) aaH-
Hble MOKa3bIBalOT, YTO MpY HedPOAUTMA3E YalleyHble KaMHM yalle
JIOKaNM3YIOTCA B HUMKHEN Yalleyke M B 6oNbWKUHCTBe cayyaes (72%)
OHM MHOKecTBeHHble. Mo AaHHbIM Apyrvx aBTopos [9-12], yacToTa
JIOKaNM3aLMN KaMHEN B HUMKHEN Yalleuyke Mpu peuuanBupytoLem
HedponnTHase TakKe BbICOKa. Mo Halemy MHeHWto, 3To obycnos/e-
HO pPAZOM (aKTOPOB:

a) 0c06EHHOCTAMM aHAaTOMUYECKOTO CTPOEHMUA W PACMONOKEHNA
YNC, a TakKe MMAPOAMHAMMKM B HUMHUX YaLeyKax MouKM, KoTopble
OKa3blBaOT NPAMOe AeiicTBMe Ha TedeHne HedponuTmasa. M3secTHo,
UTO HUXKHAA YallleyKa BCErAa PacnonaraeTca nog, oCcTpbIM YIIOM K 10-
XaHKe. [10 HEKOTOPbIM AaHHBIM YroN COEAMHEHUA HUKHEN YaLLeyKu
C JIOXaHKoW B cpegHem paseH 80°, cpeaHelt yalweykn — 130°, Bepx-
Hell — 176°. U3 3aKOHOB MMAPaBANKM M3BECTHO, YTO YeM BOoAbLLE Yron
noBopoTa, TeM 6osbLUe CONPOTUBNEHUE HA TEYUEHUE KUAKOCTH, Yem
6o/blue CONPOTUBAEHME, TEM MEHbLUIE CKOPOCTb TOKA KUAKOCTY, a
3amep/ieHue TOKa KUAKOCTU BbI3bIBAET 60/1ee MHTEHCUBHOE OCaXae-
HWe CoAepIKaLLMXCA B HEl Conein Man apyrux BelecTs. 34ecb ymecT-
HO BCMOMHUTb W NPUPOAHOE ABNEHME: B MeCTax bbICTPOro TeyeHus
peKu MyTb HE OCefiaeT, @ B MecTax 3aMefIEHHOM0 TeYeHWs 06bIYHO
HabnofaeTca ocaxaeHne MyTu. Kpome TOro, OnopoXKHeHMe U3 HUX-
Hel Yalleykn NPoMCXoauT NyTEM CAABAMBAHWUA NPOTUB TOKA KUAKO-
CTW, T.€. CHU3Y BBEpX, TOrZa KaK M3 CpesiHel U BepXHel yalueyek 3To
NPOVCXoAMT 6e3 CAABAMBAHUA U B CUJY TAXKECTU MOYM CBEPXY BHU3.
Mo3TOMY CKOPOCTb ABUKEHUA MOUM B HUXKHEW Yalleyke 3HauUTe b-
HO HUXKE, YeM B CPeLHEN U BepXHEN Yalleykax. ITo CO3LaET bonblue
cnocobcTBYeT KAMHe0bPa30BaHMIO B HUXKHel Yalleyke. [laHHble 3Kc-
KPETOPHOM yporpadmu NoKasbIBaoT, UTO OMOPOXKHEHUE BEPXHEN U
CpefiHeli Yallueyek OT KOHTPACTHOrO BELLEeCTBa NPOUCXOAMUT BbicTpee,
YeM HUKHEN YaLLeyKu.

6) Npu COKpaLLEHUN IOXaHKN B Pe3ynbTaTe NOBbILUEHMA B HEM
[laB/IEHWA YACTO BO3HUKAET 0BPaTHbIV TOK MOYM B HUKHIOKO Yaluey-
KY, HEXENW B CPEAHIO U BEPXHIOK. IMEHHO 3TUM MOXKHO OO BACHUTD
6onee BbIpaKEHHbIN MMAPOKAIMKO3 HUXKHEN YaLLEYKM MPYU OKK/IH3UK
KamHem JIMC.

2. BaXHbIM YCIOBMEM YCMELIHOMO IYEHMA KasbKyNE3HOro nu-
enoHedpuTa M NPOGUAAKTUKM pPeLmMaMBHOTO KamHeobpa3oBaHuWA
B MOYKax ABNAETCA COXPAHEHWEe COKPATUTENbHOWM W 3BaKyaTOPHOM
bYHKUMKM Y1C. AnnTeNbHOE HaXxOKAEHME KaMHS B YalleyKe, pa3BuTie
B Hell rmapoHedpoTMyeckon TpaHchopmaumMm U BOCMANNUTENBHOTO
npoLiecca HapyLuaeT HOPMasibHbIA PUTM e€ COKPaTUTENbHOM AeATeNb-

If indicated, nephro- or pyelostomy tube drainages are
placed, with the distal end exiting through the middle calyx. The
neck of the lower calyx is sutured using thin (No. 000) interrupted
catgut sutures pre-attached to a round-bodied atraumatic needle
measuring 1-2 cm in length. After suturing the resected calyx, care-
ful hemostasis is performed on the resected surface. The rubber
tourniquet on the kidney's pedicle is loosened to allow blood cir-
culation to resume. Any visible bleeding vessels on the cut surface
of the parenchyma are compressed with "mosquito" clamps and
individually sutured using thin (No. 000) interrupted catgut sutures
pre-attached to a round-bodied atraumatic needle. Once there is
no bleeding from the vessels, the rubber tourniquet is removed
from the kidney's pedicle.

Following this, the lower and upper cortical edges are approx-
imated, with the lower part telescoped into the main part, com-
pletely covering the resected surface of the kidney. The previously
peeled fibrous capsule is then shifted over the surface of the re-
maining main parenchyma, forming a duplication with its capsule.
This duplication of the fibrous capsule fully covers the suture line,
thereby preventing urinary leakage. To maintain the capsule in this
position, interrupted stitches catgut sutures are applied to the re-
nal wound using a large round atraumatic needle measuring 3-4
cm in length, retreating 1-1.5 cm from the resected edges. A flap of
perinephric fat is placed over it as a bolster to seal the suture line.
The first throw of a knot is accomplished by wrapping the free end
twice around the fixed end, facilitating the tying of the second knot
and preventing potential loosening.

After the main stage of the operation, the kidney is placed in
its renal bed. To avoid renal ptosis and ureter kinking at the ure-
teropelvic junction after the kidney has been displaced upward
and laterally, nephropexy, according to V.A. Gorash method, is per-
formed. The dorsal lumbotomy incision is sutured in layers, leaving
a perinephric drain tube.

In determining the indications for LPRK in nephrolithiasis in
children, we considered the following factors:

1. According to the findings of Chan KH et al (2019) and Bar-
reto L et al (2018), the lower calyceal group stones present a preva-
lence range of 10.2% to 78% [7, 8]. This mirrors our data indicating
that in cases of nephrolithiasis, calyceal stones are more frequently
found in the lower calyceal group (in 64.9% of cases), where they
are often multiple (72%). Other studies have also reported a high
frequency of stone localization in the lower calyceal group in pa-
tients with recurrent nephrolithiasis [9-12]. We believe several fac-
tors contribute to this observation:

a) The unique anatomical structure and positioning of the re-
nal pelvis, along with the hydrodynamics within the lower calyces
of the kidney, directly influence the progression of nephrolithiasis.
The lower calyces are positioned at a steeper angle to the pelvis;
some sources indicate that the lower calyx-pelvis angle is 80°, while
the middle calyx-pelvis angle is 130° and the upper calyx-pelvis an-
gleis 176°.

A larger inclination angle in fluid dynamics leads to greater
resistance against fluid flow. This increased resistance reduces
fluid velocity, resulting in a more noticeable precipitation of salts
and other substances. For example, sediment does not settle in
regions with fast-flowing rivers, while sedimentation is commonly
observed in slower-flowing areas. Emptying from the lower calyx
occurs against the fluid flow, moving from the bottom up, while the
middle and upper calyxes empty due to gravity, flowing from top
to bottom. As a result, the speed of urine flow in the lower calyx
is significantly slower than in the middle and upper calyces. These
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HOCTW, YTO NPOABAAETCA B Hauase rMNepKUHe3nen, a NOTOM rMMNOKK-
He3uei 1 runoToHuen. 310, B CBOIO oYepesb, NPUBOAUT K 3aTpyaHe-
HUIO OTTOKA MOYM M 3BAKyaLMM NATONOMMUYECKUX NPUMECEN, conelt u
MEIKMX NeCYMHOK.

B nonb3y NOATBEPKAEHUA MHEHWA O HAPYLLUEHWUWM COKPATUTE b
HOW CNOCOBHOCTY HUXKHEN YaLleyku Npu BOCMANUTENBHOM MNpoLecce
W, BCNeACTBUE 3TOTrO, 3aTPYAHEHWUA OTTOKA MOYM U YacTOM NIOKann3a-
LMW KOHKPEMEHTOB B HUKHEW YalLeyKe, roBopuT HabntogeHue H..
TapacoBa ¢ coaBT. (1992) o 6onee ANNUTENbHBIX CPOKAX OTXOXKAEHMA
(dparmeHTOB KOHKpeMeHTa Moc/e 31eKTPUYECKOW YAapHO-BOHOBOM
JIATOTPUNCUM NPU IOKANIM3ALLMK UX B HUXKHEW YalleyKe.

3. NMosBMBLLEECA Ha NO3AHKX CTaAMAX 3a001€BAHNA MHOXKECTBO
MasiblX Yalleyek BTOPOro NopsKa ¢ PUTMAHBIMMI LIENKaMU B HUXKHEM
NOJOCE MOYKU TaKKe MOMKET C/IYXKWUTb 04aroM pPeLyuanBHOTO KaMHe-
06pa3oBaHus.

4. C Bo3pactom nocne pesekumn HIM yaweykn BToporo no-
pALKa CPefHero U BepXHero CerMeHTOB HAUMHAIOT BbINONHATL POJb
YOANEHHOM HUKHEN Yalleykun. Takaa npucnocobutenbHas peakuyma
opraHuMsma pebéHka NPUBOAUT K HOpPManM3aLum GYHKLMU NoYek U
YPOAMHAMMKM. MIMEHHO 3TUM aAanTaLuMOHHbIM MEXaHU3MOM MOXKHO
06bACHWUTL BNaronpUATHbIE PE3yNbTaTbl IEYEHUA.

5. Mpun yaaneHnn KamHel U3 HUMKHEN Yalleykn 6e3 pesekuum,
CaMOo OnepaTMBHOE BMeLLATeNbCTBO BbI3bIBAET FMMOTOHUIO U TUMOKK-
HEe3MIo eé CTEHKM 3a CYET rpybbix pyOLOBbIX MI3MEHEHWI B HEA, a 3TO, B
CBOO OYepesb, MPUBOAMT K 3aCTOH U YXYALIEHMIO 3BaKyaLyM C MOYOM
MaTo/IOMMYECKMX NMPUMECEN, YTO BbI3bIBAET popMUpOBaHME 6enkoBo-
ro Afpa, Ha KOTOPOM OTKNAZbIBAOTCA COMM.

Bce 371 AaHHble natoreHe3a HeGPOAUTHA3A B HUXKHEW Yaluey-
Ke ABUINCH NPEAMOCHIIKOM K UCMONb30BaHMIO0 ONepaTMBHOTO MeToAa
NleYeHns, B OCHOBE KOTOPOTO /IEXMUT He TOMbKO yAaneHue KOHKpe-
MEHTA, HO U PEe3eKLMA NMOPANKEHHON HUMNKHEN Yalleykun, Mbo TONbKO
TaKoM NOAXO0A, C HaLel TOUKM 3peHus, NpeaynpexaaeT peLmamBHoe
KaMHeobpa3oBaHue u obecrieunsaeT bosee ycnewHoe neyeHne nu-
enoHedpuTa B NocneonepauyoHHOM nepvoge. Mbl cuuTaem Heob-
XOAMMBbIM Mpon3BoanTb pesekumto HIM TonbKo npu ruapoKannkose
HUMKHMX Yalleyek, Mpy KOTOPOM BCeria MMeeTca 3acToil Moyu, nog-
[EPHKMUBAOLWMI UHPEKLMIO.

Mbl He MOXKem cuMTaTb OMPaBAAHHOMN YACTUYHYIO PEe3eKLMIo
BEPXHero Mnositoca U cpefHelt yacti NoYkM Npu ruapoKanvkose, pe-
KomeHayemon psgom asTopos [13-15]. Mpu 3Tom B BEpTUKaNbHOM
NoN0XKeHUU 6ObHOrO NPU OTCYTCTBUM NPENATCTBUIA K OTTOKY MOYM U3
BEPXHMX W CPeAHUX FPYnn Yalleyek, nocneaHasa ceobonHo nonagaet
B /IOXaHKY MoA, AeMCTBUEM CU/Ibl TANKECTU, AAXKe NPU HAMUMKU Hapy-
LIEHWIA COKPATUTENIbHOM CMOCOBHOCTU CTEHKM YKa3aHHbIX Yalleyek,
Yero Hesb3fl CKasaTb B OTHOLIEHWU HUXKHEWN pacluMpeHHOM rpynmbl
yalleyek, rae Bcerfa MMeeTca 3acTol moun. [loaTomy npv Haauumum
KOHKPEMEHTa B BEPXHEl U CpefiHel Yalleykax, [axe B C/yyasx oc-
NOXHEHWA B BUAE MMAPOKANNKO3a, PE3EKLMIO B STUX NOJIHOCAX MOYKM
Mbl He npon3Boauaun. OTCYTCTBME PELMANBA KaMHA B BEPXHEM MOJH0-
ce nocne eé pesekuymn, 0TMeYaemoe PAAOM UccaeaoBaTenen, Henb3a
00bACHUTL TO/IbKO NOCNeAHeN, MO 3TOr0 MOMXKHO A0OUTbCA NMPOCTOW
Hedponutotommenn. Cpean Hawmx BONbHbIX, KOTOPbIM NPOV3BEAEHO
YZaneHve KaMHel U3 pacLUMPEHHbIX BEPXHUX U CPEAHMUX Yalleyek be3
peseKuWn B OTAANEHHOM NEPUOAE HY B OAHOM C/ly4ae peLuanBHOro
KaMHeobpa3oBaHWs He HabaAaNOCh.

CropHbIM ABNAETCA A0BOA, YTO GOMBLUMHCTBO KaMHeN Yalle-
YeK MOXHO TexHUYeCcKM yaanutb bonee KOHCEpPBATMBHOM onepa-
Lmei — NyTEM BCKPbITUA IOXaHKN UKW KaMKOTOMUEN. Takxke Mbl He
conmaapHbl ¢ mHeHnem J1. MnkmaHa ¢ coasT. (1990) o Tom, YTo npwm
60/bLIMX U KOPANNOBUAHbBIX KaMHAX BHYTPUMNOYEYHOMN SI0XaHKM Be3
WAV C TMAPOKANMKO30M, KOTAQ YAaNEeHUE 3TUX KaMHel CBA3aHO C Tex-

198

differences in flow velocities contribute to a higher likelihood of
stone formation in the lower calyx. Data from excretory urography
show that the contrast agent empties from the upper and middle
calyxes more quickly than from the lower calyx.

b) When the renal pelvis contracts due to increased pressure,
urine flows backward into the lower calyx rather than the middle
and upper calyx. This can explain the more pronounced hydrone-
phrosis of the lower calyx caused by occlusion from ureteral cal-
culus.

2. An important factor in effectively treating calculous pyelo-
nephritis and preventing recurrent nephrolithiasis is the preserva-
tion of the contractile and evacuation function of the PCS. When a
stone remains in the calyx for an extended period, it can lead to hy-
dronephrosis and inflammation, which disrupt the normal rhythm
of contractile activity. This process initially manifests as hyperkine-
sia and can progress to hypokinesia and hypotension. These chang-
es interfere with normal urine flow, hindering the elimination of
waste products.

Evidence indicates that inflammation impairs the peristaltic
contractions of smooth muscle cells of the lower calyx, which can
impair urine outflow. This impairment may also explain the fre-
quent occurrence of kidney stones in the lower calyx. Tarasov NI
et al (1992) noted that stone fragments take longer to pass after
extracorporeal shock wave lithotripsy when they are located in the
lower calyx.

3. In the later stages of the disease, multiple minor calyces
with rigid necks in the lower pole of the kidney may contribute to
recurrent stone formation.

4. As children age, after undergoing LPRK, the minor calyces
in the middle and upper segments begin to compensate for the
function of the removed lower calyx. This adaptive response helps
to adjust renal function and urodynamics, suggesting that this
mechanism may explain the favorable outcomes of treatment.

5. Additionally, when stones are removed from the lower
calyx without resection, the surgical procedure can cause hypo-
tension and reduced calyx contraction due to significant scarring.
This situation can lead to urinary stasis and impair the clearance of
solutes, ultimately forming a nidus that crystallizes out of urine to
form stones.

The underlying mechanism of lower pole stones is the basis of
a surgical treatment method focusing on stone removal and resec-
tion of the affected lower calyx. In our view, this is the only option
that prevents recurrent nephrolithiasis and ensures more success-
ful treatment of pyelonephritis in the postoperative period. In our
opinion, LPRK should only be performed in cases of hydronephrosis
of the lower calyces with urinary stasis predisposing to infection.

We believe that upper pole and middle pole partial resection
in cases of hydronephrosis is not justified, as supported by several
authors [13-15]. When a patient is in a vertical position, and there
are no obstructions preventing urine from flowing out of the up-
per and middle calyces, urine can freely travel through the urinary
system via the pelvis due to the force of gravity. This observation
is accurate even if the contractile ability of the calyx walls is com-
promised. In contrast, the lower pole calicoectasia is consistently
associated with urinary stasis. In cases where stones are located in
the upper and middle calyces, we decided against performing re-
section, even if hydronephrosis was present. As reported by sever-
al researchers, the absence of stone recurrence in the upper pole
after resection cannot be solely credited to this procedure; similar
outcomes can be achieved through simple nephrolithotomy. No re-
current nephrolithiasis has been reported among our patients who
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HUYECKMMU TPYLHOCTAMM, HY}KHO NPOU3BOAUTL PE3EKLLMIO YaCTH NOY-
Ku. Bonpoc He TONIbKO B TEXHUYECKUX TPYAHOCTAX yAANEHUA KaMHSA, a B
NPUHLUMNMANBHOM peLLIeHn Bonpoca 0b yaaneHnm Toi Y4acTv NOYKM,
KOTOpan ABNAETCA 04arom AN NoAAepKaHWA HGEKLIMM U NOBTOPHO-
ro KaMHeobpasoBaHUs.

Y 46 60/1bHbIX C HeGPONUTHA3OM HamM Npom3BeAeHO 64 none-
peyvHo-KnnHoBMAaHble pe3ekuun HIK ¢ ruapoKanmMko3om HUXKHel Ya-
LIEYKM U C IOKan3aLMel KaMHel B Hell (MHOKECTBEHHbIE KaMHU OT
2 0o 80 — B 44, ogyHouHble — B 20 cyyasix). B 96,9% Bcex noyek, Ha
KOTOPbIX NPOM3BEAEHA PE3EKLYMA, KAMHU HUMKHE YaLLEeYKM KOMOUHN-
POBANNCH C NIOXAaHOYHbIMW MU APYroii NoKanusaumen kamHen 8 YC.
Cpeay 28 60/1bHbIX, KOTOPbIM NPOM3BELEHA PE3EKLIUA C OLHOW CTO-
pOHbI, y 20 N03TanHO yAaneHbl KAMHM U3 BTOPO NOYKM, Y OCTasIbHbIX
8 — 0JHOMOMEHTHO BbINOJ/IHEHbI NMENONUTOTOMMA C APYTOi CTOPOHbI
(4), ypeTeponmMtoTommn Ha Toi e cTopoHe (2), remuHedpypeTepak-
TOMWA BEPXHEro CermeHTa, HedpOSUTOTOMMA HUKHEr0 CermeHTa
NPOTMBOMONOXKHOM YABOEHHOM NOYKM (2).

B Tex cnyyasx, Korga KaMHU HUKHEN Yalleyku COYeTanuch C
KaMHAMM JIOXaHKU TOM e NMOYKM, O4HOBPEMEHHO C pe3eKuuel npo-
n3BefieHa 3aHAA NMEeNONUTOTOMMA AN KaMHU U3BNeYEHbI Yepes pe-
3eKLMOHHbIN pa3pes, a Npu COYETaHUM C MHOXKECTBEHHbIMM KaMHAMM
BEpPXHeW Uan cpefHei Yalleyek, 4ONOAHUTENbHO Npou3BeaeHa Hed-
POUTOTOMMS Ha TOW e MouKe.

MNocneonepauyoHHOEe TeyeHMe Y Halmx Bo/bHbIX 6bl10, Kak
NpaBuO, IMAAKUM, OCIOKHEHMI B B NPOodY3HOTO KPOBOTEUEHMS,
TpebyioLLEero BTOPUYHOM OnepaLmum uavM HedpakTomMuu, a Takke ne-
Ta/IbHbIX UCXOA0B, CBA3AHHbIX C pe3eKLuuelt, He bblno. Makporemary-
pus, HabntoaaBLwasncs B nepsble 1-2 AHA Y 3 60/bHbIX, Bblna ymepeH-
HOM 1 IMKBUAMPOBAHA FeMOCTaTUYECKOM KOHCEPBATUBHOW Tepanuei.
JllomboTOMHas paHa BO BCEX Cy4asX, KPOME ABYX, 3aKuia nepsuy-
HbIM HaTAxeHMeM. Obpa3oBaHMe MOYEBbIX CBULLEN Ha MecTe ape-
HaHOM TPYOKM B MocneonepaLMoHHOM nepuoge Habaoaanocs y 2
60/1bHbIX. CBULLM 3aKPbIINCL CAMOCTOATE/bHO Ha 11 1 16 geHb nocne
yaaneHus HedbpocTommnyeckom TpyoKu.

OT1ganéHHble (5-10 net) pesynbTaTbl NeYEHUA MU3YYeHbI Y BCEX
46 onepupoBaHHbIX 60/1bHbIX. Y 42 (91,3%) OHM pacLeHeHbl Kak Xo-
powmue, y 4 (8,7%) — KaK yLOBNETBOPUTENbHbIE. ICTUHHbIV peuuans
KaMHA B NOYKax He OTMEYEH.

OueHKa OTAANEHHbIX Pe3ynbTaToB NpoBoauaach no 3-x 6an-
NIbHON CUCTeMe, OCHOBAHHOM Ha eIMHOM KOMM/EKCe KpuTepues C
YYETOM KIMHUYECKUX CMMMTOMOB, Pe3ynbTaToB S1abopaTopHbIX MUC-
CNefoBaHuUii KPOBU, MOYM, PYHKLMOHA/IbHBIX MPOD NOYKM, PEHTrEHO-
NIOTUYECKMX, YIbTPa3BYKOBbIX MCCeA0BaHUN. [onyyeHHas npu sTom
MHGOPMaLMA COMOCTaBAANAC C JaHHBIMM [00MNEPALMOHHOMO Nepu-
ofa. Pe3ynbTaThl onepaLumn OLEHWMBAAWUCH KaK XOpoLluMe Npu OTCyT-
CTBUM }Kanob, peLnayBa KAMHeobpa3oBaHKs, BOCCTAaHOBIEHUM YHK-
LM NOYEK, CTOMKOM pemuccumn nuenoHedputa, cokpateHum Y1C go
HOPMa/bHbIX Pa3MepPOB; KaK YA0BNETBOPUTENbHbIE — MPU YAYULIEHWUN
KNMHWYECKOro TeueHus 3aboneBaHns U QYHKLUMM NOYeK, UHTEPMUT-
TUPYIOLLEN NUYPUM, YMEHbBLIEHUMN U CTabuaunsaumm pasmepos Y/1C n
OTCYTCTBUM PELMAMBA KAMHS.

OrpaHuueHus uccnefoBaHua. B HacToslwee BpemA, B Hallei
KNWHWKe B TeYeHWe MociedHux 2 eT, Nocne MosyyYeHus nanapo-
CKOMUYECKOro 060pY0BaHUA W MOATOTOBKM CMELMannCTa, BAaseto-
LLero TeXHUKOM N1anapoCKONMUYECKUX OnepaLnin, KaMHU U3 IOXaHKMK,
BEPXHeW, HUXKHel Yalleyek M M3 MOYETOUYHWMKA YAANAKoTCA Nanapo-
CKOMWUYECKM, KpOME TOro, MPOBOAATCA NAACTUYECKME OnepaLmu npu
BPOXAEHHOM ruapoHedpose. OfHAKO, y4WTbiBad OTHOCUTE/bHYIO
CNOXKHOCTb TEXHUKM Npea/iaraemMoit Hamu NonepeyHo-KAMHOBUAHOM
pe3eKLMmn HUKHEN pacLUMPEHHON YaLleyku, N1anapocKonnyeckmii me-
TOZ, NPU 3TOM NOKA He Ucnonb3yetcs. HeT COMHEHWM, YTo 3a MaNouH-

have had stones removed from the dilated upper and middle caly-
ces without resection.

The argument that most calyceal stones can be removed
through a more conservative procedure such as pyelotomy or cali-
cotomy is a subject of debate. We also disagree with the viewpoint
expressed by Glikman L et al (1990), which suggests that large stag-
horn stones, with or without hydronephrosis, necessitate the sur-
gical removal of a portion of the kidney. The challenges associated
with stone removal are not only technical but also involve a crucial
decision regarding the removal of kidney tissue, which is often in-
fluenced by concerns about infection and recurrent nephrolithiasis.

In a study involving 46 patients with nephrolithiasis, we con-
ducted 64 transverse-wedge LPRK in hydronephrosis cases, fol-
lowed by nephrolithiasis with stones ranging from 2 to 80 stones in
44 cases and single stones in 20 cases. Notably, in 96.9% of all cas-
es, stones were located in the lower calyx alongside stones in the
renal pelvis or other renal locations. Among the 28 patients with
unilateral LPRK, in 20 cases, stones were subsequently removed
from the other kidney. In contrast, the remaining 8 patients under-
went simultaneous contralateral pyelolithotomy, ipsilateral uret-
erolithotomy, and upper pole heminephrureterectomy combined
with contralateral lower pole nephrolithotomy of the duplicated
kidney in 4, 2 and 2 cases, respectively.

When stones in the lower calyx were combined with stones in
the renal pelvis of the same kidney, a posterior pyelolithotomy was
performed simultaneously with the resection, or the stones were
removed through the resection incision. In cases of multiple stones
in the upper or middle calyx, additional nephrolithotomy was per-
formed on the same kidney.

The postoperative course in our patients was typically un-
eventful; there were no complications, such as severe bleeding
requiring secondary surgery or nephrectomy, nor were there any
fatal outcomes associated with LPRK. Macrohematuria, observed
during the first 1-2 days in 3 patients, was moderate and resolved
with conservative hemostatic therapy. The lumbotomy wound
healed by primary intention in all cases except for two. The forma-
tion of urinary fistulas at the drainage tube site during the postop-
erative period was noted in 2 patients, which closed spontaneously
on the 11*" and 16 days after nephrostomy tube removal.

Long-term treatment results (5-10 years) were assessed in all
46 operated patients. The outcomes were deemed favorable in 42
(91.3%), while 4 (8.7%) were considered satisfactory. No true re-
currence of kidney stones was noted.

The long-term results were assessed using a 3-point system
based on a consistent set of criteria, considering clinical symptoms,
laboratory test results of blood and urine, functional kidney tests,
and X-ray and ultrasound studies. The information obtained was
compared with data from the preoperative period. The results of
the operation were rated as good in the absence of complaints,
recurrence of stone formation, restoration of renal function, sta-
ble remission of pyelonephritis, and reduction of the renal pelvic
wall to normal sizes; satisfactory results were characterized by im-
provements in the clinical course of the disease and renal function,
intermittent pyuria, stabilization of the renal pelvic wall size, and
absence of stone recurrence.

Limitations of the study. Our clinic has performed laparo-
scopic pyelolithotomy, nephrolithotomy, and ureterolithotomy for
the past two years since acquiring laparoscopic equipment and
training a specialist skilled in laparoscopic procedures. Additionally,
we perform laparoscopic pyeloplasty for congenital hydronephro-
sis. However, due to its relative complexity, the laparoscopic meth-
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Ba3MBHbIMM onepaumamm — byaywee. Mbl naaHupyem B 6auKaiiluee
BPEMA BHELPUTb METOZ, 1IaNapOCKONMYECKO pe3ekLmn. BaxkHo oTme-
TWTb, YTO BOMPOC He B TOM, KaKMM METOZO0M NMPOU3BOANTL Pe3eKLMIo,
a B NPVHLUMNUANBHOM PELLEHWUM BONPOCA YAANEHWA TOW HYacTy MOYKK,
KOTOpas ABNAETCA 04arom A1 NOALEPHKAHWA MHOEKLMM U NOBTOPHO-
o KAMHeobpa3oBaHUA B HUMKHEN pacLUMPeHHON Yalleyke.

3AKNIOYEHUE

MKP HMM, Kak opraHOCOXPaHAOLLMIA TUM ONepaLLMm NP KaMHAX
HUKHEN YalleyKn, OCNOMHEHHBIX MMAPOKANMKO30M, ABAAETCA Me-
TOZOM Bbl6Opa Npu XMpypruyeckom nedeHnn [H y aetel, KOTopbIii
obecneunBaeT NpPodUNAKTUKY peumamnsa, TPebyroLlero NOBTOPHOWM
onepaLmMn Ha MOYKe, HEPEAKO 3aKaHYMBAIOLLEWCA HePPIKTOMMUEN.
MpaBunbHO BbIbPaHHbIN MeToA M 06BEM, a TaKKe TeXHWYecKoe Co-
BEPLUEHCTBOBAHWE OMepaLum ¢ y4ETOM SIOKAaNU3aLMM KamMHEN, Hanu-
umnA, BUAA U CTENEHU BbIPAXKEHHOCTW BTOPUYHbIX OC/IOKHEHWI NO3BO-
NAT NOBbICUTb IGPEKTUBHOCTL OPraHOCOXPAHAIOLLMX ONepaLmini Npu
[OH Yy peteil.

od has not yet been utilized in the proposed transverse-wedge re-
section technique for lower pole hydronephrosis. It is unequivocal
that minimally invasive surgeries signify the future of surgical pro-
cedures. We plan to introduce laparoscopic wedge resection in the
foreseeable future. It is important to highlight that the core issue is
not about selecting an open or laparoscopic method for resection.
Instead, the focus should be on identifying standardized indications
for resection to prevent infection and recurrent stone formation in
the lower dilated calyx.

CONCLUSION

Transverse-wedge LPRK, an organ-preserving surgical tech-
nique for lower pole stones complicated by hydronephrosis, is the
preferred method for treating bilateral nephrolithiasis in children.
This approach helps prevent relapse that necessitates repeated
kidney surgeries, which often result in nephrectomy. A careful se-
lection of the surgical method and the extent of the procedure,
along with technical improvements, is essential for enhancing the
effectiveness of organ-preserving surgeries for bilateral nephroli-
thiasis in children. These considerations should take into account
the location of the stones, as well as the type and severity of any
secondary complications.
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