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ABSTRACT

BACKGROUND: Open reimplantation has been considered the gold standard treatment for pathologies of the ureterovesical
segment. In 2000, studies that presented results of the use of laparoscopic and vesicoscopic techniques for ureteral reimplan-
tation in children began to emerge.

AIM: This study aimed to retrospectively analyze the results and complications of minimally invasive interventions in children
with obstructive megaureter using various ureteral reimplantation techniques.

MATERIALS AND METHODS: Data from 369 patients (385 ureters) operated on in 12 clinics were included. The median age
of the patients was 6 months (4; 7.8), and 39 (10.7%) patients had concomitant pathology of the ureter and bladder. Cohen’s
vesicoscopic operation, extravesical transverse reimplantation, Lich-Gregoir dissection, and psoas-hitch reimplantation were
conducted on 189, 148, 27, and 21 ureters, respectively, and ureteral diameter remodeling was performed in 23.6% of patients.
The Mann-Whitney U-test, Kruskal-Wallis test, Fisher's exact test, and binary logistic regression model were used to assess
the statistical significance of the studied variables.

RESULTS: The median operation time was 140 minutes (110; 170). Obstruction was eliminated in 375 of 385 ureters (97.4%),
regardless of the type of reimplantation, and vesicoureteral reflux developed in 35 (9.1%) ureters. Intraoperative (3) and post-
operative complications (22) were present in 0.8% and 6% of cases, respectively. Reoperations were performed in 31 patients
(8%). The statistically significant predictors of reimplantation outcome were tunnel orientation, infant age, and ureteral diam-
eter.

CONCLUSIONS: Minimally invasive ureteral reimplantation for obstructive megaureter is safe for children, with efficacy com-
parable to open surgery, and with few complications.
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AHHOTALMA

AktyanbHocTb. [lo nocnefHero BpEMeHW OTKPbITas PeUMNIaHTaLMa Npu NaTtonorumM ypeTepo-Be3uKanbHOro CerMeHTa Cum-
Tanacb 30510TbIM cTaHaapToM. C Havana 2000-x rogoB Hauyanu nosBNATLCA MybnnKaumm, B KOTOPbIX BblaM npeAcTaBeHb
pe3ysbTaTbl NPUMEHEHWUS 1aNapOCKOMMYECKON U BE3NKOCKOMMYECKOW TEXHUKU PEUMIIaHTaLMM MOYETOYHMKA Y JeTen.

Lienb — npoBecTv peTPOCNEeKTUBHbIN aHanM3 pe3ynbTaToB U OCOXKHEHWA MUHUMATIbHO MHBA3MBHBIX BMELLATENbCTB Y AeTell
€ 06CTPYKTUBHBIM MeraypeTepoM Mpu UCMosb30BaHUU PasNIMYHBIX TEXHUK PEMMIIAHTALMKU MOYETOUHMKA.

Matepuanbl U MeToabl. B uccnenoBaHue Obiin BKOYEHbI AaHHbIE 369 nauueHToB (385 MOYETOYHMKOB), ONEPUPOBaHHLIX
B 12 KnuHUKax. MepuaHa Bo3pacTa cocTasuna 6 Mec. (4; 7,8), y 39 (10,7 %) nauneHToB MMenach CONyTCTBYIOLLASA NaToNOrUs
MOYETOYHMKA M MOYEBOro My3blpsi. bbina npumeHeHa Besukockonuyeckas onepaums KoaHa, aKcTpaBe3uKabHas nonepeyHas
peuMnaHTaums, pacuneHsiowan onepaums Jinu—peryapa v psoas-hitch-peuMnnantaums (Ha 189, 148, 27 u 21 MoyeTouHm-
KaX COOTBETCTBEHHO), PEMOAENMPOBaHWE AMAMETpa MOYETOYHMKA BbINONHAMM B 23,6 %. [INA OLLEHKU CTaTUCTUYECKON 3HauM-
MOCTW M3y4aeMblX NepeMeHHbIX ucnonb3oBanu U-tect MaHHa—-YutHu, Tect Kpackena—Yonneca, TouHbIi Kputepuin Ouilepa
1 BUHAPHYKO NOTUCTMYECKYI0 PErPECCUOHHYI0 MOJENb.

Pesynbtatbl. MeamnaHa pnntenbHocTi onepaums coctasuna 140 muH (110; 170). BHe 3aBMCMMOCTM OT BUAA pEMMIIAHTaLMUK
06cTpyKUMs Obina yctpaHeHa B 375 u3 385 mMouetouHuKoB (97,4 %), B 35 (9,1 %) MoYeTOUHMKax pa3BUACS My3blpHO-MoYe-
TOYHUKOBBIA pedntokc. WHTpaonepaumoHHble (3) M nocneonepaumoHHble ocnoxHenus (22) umenuch B 0,8 u 6 % cryyasx
Cco0TBeTCTBEHHO. [loBTOpHbIE onepaumnu BbinonHanM y 31 naumenta (8 %). CTaTucTMUeCKM 3HAUMMBIMU NPEMKTOPaMM UCX04a
peuMNaHTaLMUn ObinKM OpUeHTaLMA TYHHENSA, FPYLHON BO3pacT AeTel U AMaMeTp MOYETOYHMKA.

3akuioueHne. MUHYManbHo MHBa3VBHasA peMMIIaHTaLmMs MOYETOHHUKA NpY 0BCTPYKTUBHOM MeraypeTepe y feTei sensetcs beso-
nacHow C 3 heKTUBHOCTBI0, CPaBHUMOM C OTKPbITHIMW ONEPaLMAMY, M CONPOBOK,AOLLIAACSA HEDOBLLIMM KONIMYECTBOM OCNIOKHEHHUH.

KnioueBble cnoBa: I'IepBl/HHblﬁ 06CTPYKTMBHbIIZ meraypetep; MMHUMallbHO MHBA3MBHaA penMNNaHTauus; N1anapoCKonus;
MHEBMOBE3UKOCKOMNWA; OETH.
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BACKGROUND

Open ureteral reimplantation has an approximately 90%
success rate rate and is the gold standard for the surgical
treatment of obstructive megaureter (OM), even in infants
[1, 2], despite its invasiveness and long recovery period.
However, in recent years, minimally invasive reimplantation
using laparoscopic or vesicoscopic approaches has become
a prevalent treatment option for children with OM. These
approaches are primarily used in pediatric patients aged
=1 year, considering the technical complexities associated
with reimplantation of an enlarged ureter in infants with a
limited bladder volume. Accordingly, reflux reimplantation
has been proposed as a preliminary procedure, to be
followed by should be followed by anti-reflux reimplantation
at an older age [3, 4].

This study aimed to retrospectively analyze the outcomes
and complications of minimally invasive procedures in children
with OM using different ureteral reimplantation techniques to
identify factors that influence their effectiveness.

MATERIALS AND METHODS

A multicenter retrospective controlled non-randomized
study was conducted using data from patients who underwent
surgical treatment of OM with minimally invasive techniques
in 12 centers in Russia and the Republic of Belarus between
2007 and 2022. Of the 369 children enrolled in the study,
366 were included in the analysis, as 3 patients required
conversion and were therefore excluded. Additionally,
122 children (33.3%) were diagnosed with intrauterine.
Table 1 summarizes the clinical characteristics of the
patients.

Urinary tract pathology was identified in 39 (1.1%)
children. In nine cases of ectopia of the duplicated ureter and
eight instances of ureterovesical segment (UVS) obstruction
of one or both ureters, separate reimplantation was
performed. In these instances, reimplantation was performed

Table 1. Patient demographics
Tabnumua 1. XapaKTepucTuka naumeHToB
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as a single unit. In cases where bladder diverticulum was
present, reimplantation was preceded by diverticular
resection. Of the 366 patients (385 ureters) included in the
study, 25 (6.7%) developed secondary ureteral obstruction.
The obstruction occurred in 10 patients after open Lich—
Gregoir reimplantation, in 4 patients after open Cohen
procedure, in 10 patients after administration of a endoscopic
injection of bulking agent for vesicoureteral reflux (VUR),
and in 1 patient after attempted ureteral stent placement
for pelvic-ureteral segment obstruction. Ureteral stent
placement was performed as the initial surgical intervention
in 22 cases, whereas puncture nephrostomy was conducted
in 12 patients during the preoperative period. Moreover,
99 infants (105 ureters) underwent surgical intervention
at a median age of 6 months (range: 4-7.8 months). The
indications for ureteral reimplantation were hydronephrosis
of Grade Il to IV, irrespective of ureter diameter (Fig. 1), and
the absence of a beneficial effect of dynamic monitoring with
declining renal function or symptomatic obstruction (pain or
urinary tract infection).

Ureteral reimplantation was carried out in six children
with congenital posterior urethral valve due to the absence
of dynamics following transurethral electroresection over
a follow-up period of 1-2 years. Table 2 presents the
characteristics of ureteral reimplantation methods.

The geometric characteristics of the submucosal tunnel
were found to be a significant factor in the classification of the
reimplantation techniques. Two distinct groups were identified
based on this factor: vertical tunnel orientation (Lich-Gregoir
and psoas hitch reimplantation) and transverse (Cohen’s and
extravesical transverse reimplantation). In 91 cases (23.6%),
ureteral diameter reduction was achieved through resection
in 40 ureters (40.9%) and Starr ureteral plication in 51 ureters
(59.1%). Extracorporeal ureteral remodeling was performed
in 13 (14.3%) children. In 72.7% of cases, the reimplanted
ureter was stented.

The Mann-Whitney U test and nonparametric Kruskal-
Wallis one-factor variance test were used to assess the

Parameters Values

Total number of patients, n 366
Total number of ureters 385
Number of patients with bilateral obstructive megoureteritis 19 (5.2 %)
Males 282 (77 %)
Females 84 (23 %)
Age, months 19.7 (10; 48)
Infants 105 (28,4 %)
Ureteral diameter, mm 17 (14; 20)
Number of patients with ureteral doubling 17 (4.4 %)
Number of patients with bladder diverticulum 16 (4,4 %)
Number of patients with congenital posterior urethral valve 6 (1.6 %)

DOl https://doi.org/10.17816/psaic1806
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Fig. 1. Urogram images of patients with obstructive megaureter. Grade IV hydronephrosis; ureter diameter: 10 mm on the left and 22 mm

on the right

Puc. 1. YporpaMMbl naumeHToB ¢ 06CTpyKTMBHBIM MeraypeTtepoM. uapoHedpo3 IV cTenenu, amameTp MoyeTodHMKa 10 MM cneBa 1 22 MM

cnpasa

statistical significance of the variables studied in the case of
continuous variables with a distribution other than normal.
A binary logistic regression model with odds ratio (OR) and
confidence interval (Cl) was used to study the factors that
could influence the outcome of reimplantation. The Fisher's
exact test (two-sided significance) was employed to evaluate
discrepancies in binary qualitative variables. For comparative
analysis of reimplantation efficacy, the results were coded
as 1 (positive result, indicating a decrease in the degree of
hydronephrosis and ureter diameter) and 0 (negative result,
indicating postoperative VUR or ureter restenosis).

Table 2. Characteristic of the minimally invasive reimplantation

RESULTS

A comparative analysis of the association between the age
of patients and minimally invasive reimplantation methods
revealed that intravesical reimplantation was employed less
frequently in infants than other methods (RR: 0.3; Cl: 0.2-0.5;
p < 0.001). No significant differences were observed in the
duration of surgery between infants (130 [100; 160]) and
patients older than 1 year (140 [110; 180], p = 0.7). Ureteral
diameter modeling was performed in 23.6% of patients,
which is significantly lower than vesicoscopic reimplantation

Tabnumua 2. XapaKTepucTKa MUHUMaJbHO MHBA3MBHBIX PEUMMIaHTaLMi

Reimplantation method

Parameters _ Cohents Transvefse Lich-Gregoir's Psoas hitch
intravesical extravesical method
Number of ureters 189 148 27 21
Age, months 30 (14; 60) 13,4 (6; 36) 12 (6; 60) 12 (3; 42)
Proportion of patients aged <12 months, % 16.4 41.6 36 42.9
Ureteral diameter, mm 14 (11.8; 16,5) 17 (14; 20) 16 (12; 20) 18 (13; 20)
Number of ureters remodeled 20 46 16 9

Surgery time, minutes

135 (110; 170)

140 (111; 180)

150 (140; 179)

139 (109.3; 182)

Associated pathologies

Number of patients with posterior urethral valve 6 - - -
Number of patients with ureteral doubling 5 10 - 2
Number of patients with bladder diverticulum 14 2 - -

DOl https://doi.org/10.17816/psaic1806
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(10.5%vs. 36.6%; OR: 0.2; Cl: 0.1-0.4; p < 0.001). Furthermore,
the diameter of remodeled ureters (18 mm [15; 20]) was
significantly greater than that of ureters reimplanted without
remodeling (15 mm [11; 19], p = 0.001). The use of oblation
was more prevalent in infants (33.7% vs. 20%; OR: 2.0;
Cl: 1.2-3.7; p = 0.009), although no significant difference was
found in ureteral diameters between infants and children
older than 1 year [16 mm (12; 20) and 17 mm (13.3; 20.0),
respectively, p = 0.8]. This resulted in a significant increase
in the duration of surgery compared to reimplantation without
modeling (150 min [125; 179] and 135 min [108.8; 170],
respectively; p = 0.017).

The overall efficiency of minimally invasive reimplantations
was 87.8%. Table 3 presents the comparative efficiency of
reimplantations depending on the methods used.

As shown in Table 3, Cohen’s reimplantation and
extravesical transverse reimplantation had higher frequency
of positive results. In the group of patients, regardless of
the type of reimplantation, 36 (9.4%) cases of VUR and
10 (2.6%) cases of UVS restenosis were detected post-
surgery. Stenosis was localized at the site of detrusor defect
suture in the Cohen procedure and at the ureteral entry into
the tunnel in the Lich—Gregoir and extravesical transverse
reimplantation procedures (Fig. 2).

A binary logistic regression model was used to determine
factors influencing reimplantation performance and showed
that tunnel orientation, infant age, and ureteral diameter
were significant predictors of reimplantation outcome
(Table 4).

Thus, the transversely oriented tunnel resulted in
89.8% positive results compared to 74.5% for the vertical

Vol. 14 (3) 2024
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orientation. Regardless of surgical technique, reimplantation
was more effective in older children (91.8%) than in infants
(80.8%) (Table 5).

Comparative analysis of the efficacy of transverse
tunnel orientation in infants revealed that the positive
results (86%) were not significantly different from that in
older children (92%, Fisher's exact test, p = 0.1). When
the ureter was severely dilated (diameter > 10 mm), the
efficacy of reimplantation was lower (89.8%) compared to
when the ureter diameter was <10 mm (93.9%). However,
this relationship was only evident in infants, in whom the
efficacy was significantly lower with marked dilatation
(69.6% vs. 95.7%, p = 0.02). In infants, ureteral diameter did
not affect the outcome of reimplantation when remodeling
was performed (p = 0.37, Fisher's exact test). A similar
pattern was observed in children older than 1 year (p = 0.22,
Fisher's exact test).

Intraoperative complications were determined in three
patients (0.8%), two of whom underwent psoas hitch and
one underwent Cohen's procedure and experienced a
divergence of the bladder mucosa during the formation
of the submucosal tunnel. In all cases, the defect was
sutured with knotted sutures. Postoperative complications
were detected in 22 patients (6%). Of these, 12 were after
Cohen'’s reimplantation (6.4%), 6 (4.1%) after extravesical
transverse reimplantation, 3 (14.3%) after psoas hitch
reimplantation, and 1 (3.7%) after Lich—Gregoir dissecting
reimplantation. The incidence of postoperative complications
was not significantly associated with the method of
surgery (p = 0.39, Kruskal-Wallis test). Transient ureteral
obstruction was diagnosed in nine ureters (2.3% of cases),

Table 3. Effectiveness of minimally invasive reimplantation depending on the method of the surgery
Tabnumua 3. 3pdeKTUBHOCTE MUHUMABHO MHBA3MBHBIX PEUMINIAHTALMIA B 3aBUCMMOCTM OT METOAa OnepaLmm

Type of reimplantation Number of Pustoperative complications, Efficiency, %
ureters, n Vesicoureteral reflux Restenosis
Cohen'’s intravesical reimplantation 189 8(2.1%) 5(2.7 %) 93.1
Extravesical transverse reimplantation 148 19 (12.8 %) 2(1.4%) 85.8
Lich—Gregoir’s surgery 27 3(11.1 %) 3(11.1%) 71.8
Psoas hitch reimplantation 21 5(23.8 %) 0 76.2

Table 4. Logistic regression of factors associated with minimally invasive reimplantation

Tabnuua 4. JlorucTudecKmii perpeccuoHHbIi aHanu3 GakTopoB, BMSIOLLMX Ha Pe3y/bTaT MUHMMAJIbHO MHBA3UBHO peyMMNaHTaLmmu

Independent variables 0dds ratio Confidence interval p
Reimplantation method 1.3 0.8-1.9 0.5
Tunnel orientation 3.9 1.4-11.3 0.012
Ureteral remodeling 0.9 0.4-2.0 0.79
Infants 0.4 0.2-0.8 0.018
Ureteral diameter 3.6 1.2-11.0 0.025
Associated pathologies 1.4 0.39-4.7 0.8
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Fig. 2. Obstruction site (arrows) after Cohen reimplantation (a) and Lich—Gregoir reimplantation (b)
Puc. 2. 3oHa cTeHo3a (yKkasaHa cTpenkamu) nocne peuMnnantaumu no KoaHy (a) u nocne onepauum Jinu—peryapa (b)

six of which had been stented intraoperatively and three
had been reimplanted using the drainless method. In five
cases, stent reinsertion was required, whereas puncture
nephrostomy was performed in one case. The obstruction
resolved spontaneously in three patients. Seven patients
(1.8%) experienced postoperative complications in the form
of febrile infection. Antibacterial therapy was unsuccessful
in two cases, necessitating puncture nephrostomy and
ureteral stenting, respectively, to ensure permanent urine
diversion and control the inflammatory process. Two
patients were diagnosed with dynamic ileus, and two
cases involved suture material encrustation and one case
presented with macrohematuria with urinary leakage into
the Retzius space and formation of a vesicoureteral fistula.
In 8% of cases (n= 31), multiple surgical procedures
were performed. Table 6 presents the details of these
interventions.

In 24 cases of postoperative VUR, correction was
performed with the introduction of a volume-forming drug,
which successfully eliminated the condition in 94% of cases,
while in 6%, there was a decrease in the degree of VUR.
In six patients (six ureters), minimally invasive reimplantation
was performed in one case and open reimplantation in was
performed the other five cases. The remaining 11 patients did
not require further intervention due to the resolution of first-
degree VUR or the absence of recurrent episodes without
urinary tract infection. In 10 cases of postoperative UVS
obstruction, two patients underwent nephroureterectomy
because of the progression of nephrosclerosis and a decline in
renal function to below 10%. The remaining pediatric patients
underwent repeated reconstructive surgeries, six of which
were performed using minimally invasive techniques. Two
cases of ureteral obstruction in the area of ureteral tunnel
entry were treated with partial detrusorrhaphy (ureterolysis),

Table 5. Results of minimally invasive reimplantation depending on the age and surgery method
Ta6nuua 5. Pe3ynbtaThl MUHAMaNbHO MHBA3MBHBIX PEUMIIAHTALMIA B 3aBMCUMOCTM OT BO3pacTa U METOAa OnepaLum

Type of reimplantation Age, months n Ves;i:fol:;(’el:ral Restenosis, n
Cohen’s intravesical reimplantation <12 29 4(13.8 %) 1(3.5%)
>12 160 4(2.5 %) 5 (3.1 %)
Extravesical transverse reimplantation <12 58 9 (15.5 %) 1(1.7%)
>12 90 9 (10 %) 0
Lich—Gregoir’s procedure <12 9 1(11.1 %) 2 (22.2 %)
>12 18 3(16.7 %) 1(5.6 %)
Psoas hitch reimplantation <12 9 3(33.3%) 0
>12 12 2(16.7 %) 0
Total <12 105 17 (16.2 %) 3(2.9%)
>12 280 18 (6,4 %) 7 (2.5 %)
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Table 6. Characteristics of the repeat surgery
Tabnuua 6. XapakTepucTiKa NOBTOPHbIX Onepaumin

Vol. 14 (3) 2024

Russian Journal of Pediatric Surgery,
Anesthesia and Intensive Care

Surgeries

n Positive results, n

Surgeries for vesicoureteral reflux

Injection of volumizing material

Psoas hitch reimplantation
Extravesical transverse reimplantation
Lich—Gregoir tunnel extension

Open reimplantation

Total

Surgeries for ureterovesical segment restenosis

Cohen'’s procedure
Nephrectomy

Ureterolysis

Psoas hitch reimplantation
Open reimplantation
Transureteroureterostomy
Total

17 16
4 3

1
1 1
1 1
24 22
2 2
2 2
2 2
1 1
2 2
1 1
10 8

whereas one patient underwent transureteroureterostomy
because of a significant ureteral length deficit.

DISCUSSION

In 2006, Ansari et al. [5] published the inaugural account
of laparoscopic correction of OM in a pediatric patient,
wherein the ureter width was intracorporeally modeled
and subsequently reimplanted using the Lich—Gregoir
method. Vesicoscopic reimplantation in OM was first
employed by Kutikov et al. in 2006. One of two patients
who underwent surgery developed neoureteral stenosis.
The authors concluded that vesicoscopic reimplantation
is a technically challenging procedure in young children
with small bladder volumes. In 2012, Abraham et
al. [7] presented their experience with laparoscopic
reimplantation of 13 ureters using intracorporeal modeling
and reimplantation using the Lich-Gregoir method. The
mean age of the pediatric participants was 8 years, and
the mean ureteral diameter was 14-22 mm. One patient
was diagnosed with first-degree VUR during follow-up
examination. In 2013, Bondarenko [8] reported a case
series of extravesical transverse reimplantation with
intracorporeal ureteral modeling. The cases of 10 patients
with OM were presented, four of whom were infants with
ureter diameters of 25-30 mm. One patient developed VUR
as evidenced by follow-up studies. In subsequent years,
studies in which a robot-assisted technique was employed
for minimally invasive reimplantation began to emerge. In
2014, Fu et al. [9] published the results of a case series
involving the use of a robotic technique in four patients
with OM. They employed the Lich-Gregoir technique and

Ricardo nipple technique, rejecting the formation of a
submucosal tunnel. Irrespective of the surgical technique
employed, no evidence of VUR development was noted
following surgery. In a separate study, Rappaport et al.
[10] used robotic extravesical transverse reimplantation
in 48 pediatric patients, achieving a 97% positive outcome
rate. The theoretical model of anti-reflux mechanism
proposed by Villanueva et al. [11] demonstrated that the
orifice configuration plays a more significant role in anti-
reflux protection than the submucosal tunnel. In 2023, Babu
[12] proposed the laparoscopic extravesical invagination of
the ureter as a treatment option for UVS obstruction, which
may result in the formation of a Ricardo “papilla” prolapsing
into the bladder lumen. Eleven patients who did not exhibit
VUR on control cystograms underwent surgical intervention.
Gander et al. [13] and He et al. [14] distinguished between
the classical technique and invaginated distal ureter, which
was first described by Shanfield [15] in the upper or lower
part of a vertically formed tunnel by Lich—Gregoir. In all
cases, obstruction was resolved without the presence of
VUR following surgical intervention. The authors highlight
the simplicity and reliability of the proposed technique.
As indicated by several studies [7, 16, 171, laparoscopic
extravesical ureteral reimplantation using the Lich—Gregoir
method in children with OM aged over 1 year yields positive
results in 86%—92% of cases. Pirogov and Sisonov [18] used
vesicoscopic reimplantation with Cohen'’s technique without
ureteral modeling in children with OM, which had a positive
result in 95.8% of cases. Analysis of results of other studies
showed that vesicoscopic reimplantation using Cohen’s
technique with ureteral modeling in OM induces 95%—-100%
positive outcomes [19-22].
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In most of these studies, the children who underwent
surgery were older than 1 year. The feasibility of minimally
invasive reimplantation in infants with OM has not been
studied; however, there are studies showing successful
open reimplantation in infants. For example, Jude et al.
[1] presented data on successful reimplantation using the
Cohen method in infants with OM in 97% of cases. One
patient experienced restenosis, and 15% had postoperative
complications, such as wurinary tract infections.
Unfortunately, the present study does not include data on
on follow-up voiding cystograms. In a sample of children
with OM who underwent surgery across 12 centers using
different reimplantation methods, restenosis was reported
in 2.6% of cases, indicating that it is an unlikely or rare
event in a single trial. Postoperative complications occurred
in 6% of patients, with 2.3% experiencing transient ureteral
obstruction, which can also occur after open reimplantation.
In a stusdy by Babajide et al. [23], transient obstruction was
observed in 30.8% of cases following open reimplantation
and 27.6% following robot-assisted reimplantation. The
average recovery time for the upper urinary tract was
7 months following open reimplantation and 3.7 months
after robot-assisted reimplantation. It is well-established
that adjusting ureter diameter during OM surgeries is a
standard procedure to ensure a 5:1 ratio of tunnel length
to ureter diameter, as per the Paquin rule. Notably, while
the results were worse in infants in the total sample, in
cases of reimplantation using transverse tunnel orientation,
the positive results in both age groups were comparable
and not significantly different. It is well-established that
modeling of ureter diameter in OM surgeries is a standard
procedure to ensure a 5:1 ratio of tunnel length to ureter
diameter, according to the Paquin rule. The results of the
present study indicate that ureteral shoeing has no effect
on the outcome of reimplantations in all age groups. The
retrospective nature of our study represents a limitation,
underscoring the need for further investigation through
a randomized study design. This approach would more
accurately ascertain the causal relationship between the
factors influencing the outcomes of minimally invasive
reimplantation.

CONCLUSIONS

Minimally invasive reimplantation is a safe and effective
surgical treatment for OM in pediatric patients. Additionally, it
is technically feasible in young children, even in the presence
of concomitant bladder and ureteral pathology.
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WUcTounuk cuHaHcmpoBaHus. ABTopsl 3asBnstoT 06 OTCyT-
CTBUM BHELLHEr0 MHAHCMPOBaHUS MPUY NPOBEAEHNN UCCNef0BaHMSA
W MOLrOTOBKe NybimMKaumm.

KoHdnukT uHTepecoB. ABTOpbl AeKNnapupylT OTCyTCTBUME
ABHBIX ¥ MOTEHUMANbHBIX KOH(MAMKTOB WMHTEPECOB, CBA3aHHbIX
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