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ABSTRACT

Objective: Malformations of the urinary
system(US) are among the most wide-
spreadanomalies of development.
Congenital hydronephrosis, typically
causedby pyeloureteral segment
obstruction, is a frequent pathology in
children and is often complicated by
pyelonephritis. The purpose of this study
is to improve the results of treatment of
congenital hydronephrosis complicated
by obstructive pyelonephritis in children
by meansof early surgical correction of
the malformation that causes
hydronephrosis and to increasethe effi-
ciency of antibacterial therapy through
applying intratissue diadynamophoresis
of antibiotics and urine sanitation with
0zonized solutions.

Methods: The study wasconducted in
two parts: an experimental section and
clinical research.In the experimental
section four seriesof testswere carried
out on young Chinchilla rabbits (72
experiments). The first two seriesof
testswere devoted to the study of gen
tamicin concentration in renal parenchy-
ma and urine with different methods of
antibiotic administration. The second
experiment on animals studied the con-
centration ability of diadynamophoresis
of antibiotics. The clinical researchcon-
sisted of studying 125 children with con-
genital hydronephrosis causedby
obstructive anomalies of pelviureteral
segmentand complicated by secondary
pyelonephritis. The children were also
divided into two groups The first group
(control, n=50) received a standard regi-
men of post-operative antibacterial ther-
apy while the secondgroup (main, n=75)
underwent intratissue diadynamophore-
sis
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Results: Our study showsthe advantage
of early surgical correction of congenital
hydronephrosis for preventing renal
parenchymaatrophy, nephrosclerosis
development, and urinary tract infec-
tion. For treating the secondary
pyelonephritis, the application of
intratissue diadynamophoresisof antibi-
otics with a novel device showed statisti-
cally significant improvement in patient
recovery. For the first time this research
usesrenal excretory systemand urine
sanitation with ozonized saline solution.

Conclusion: Early surgical correction of
malformations and anomalies of urinary
systemdevelopment enablestimely
restoration of normal urodynamics and
prevention of further hydronephrotic
transformation of kidney, aswell as
development of secondarypyelonephri-
tis. The developed methods of integrated
treatment of secondarypyelonephritis
are highly effective, economical and
accessible

INTRODUCTION

In recent years the range of options for
the surgical treatment of hydronephrosis
in children hasbeen greatly expanded.
Among those aimed at the restoration

of urodynamics, the most frequently
usedis the A nderson-Hynes operation
which involves the resection of patho-
logically formed pyeloureteral segment
and creation of anastomosisbetween the
pelvis and ureter. However, the results
of therapy for this pathology depend not
only on the method of operation, but
also on suchimportant aspectsasthe
initial state of the kidney and the
absenceor presenceof inflammation in
the parenchymaand urinary tract.

The main causeof pyelonephritis
developmentin children is congenital
anomaliesand malformations in the
form of urinary systemobstructions
resulting in impairment of urodynamics,
urine stagnation,and infections.!

Contemporary microflora, causingsec-
ondary pyelonephritis, is characterized
with considerable variety, high virulence,
and resistance

Long-term existenceof hydro-
nephrosis complicated with secondary
pyelonephritis, leadsto the development
of nephrosclerosis secondaryrenal scar-
ring, and renal insufficiency. The pres-
ence of infection in the urinary system
canresult in scarringin the area of anas-
tomosis and stricture formation. In addi-
tion, hydronephrotic transformation
accompaniedwith pyelonephritis and
cicatricosclerotic changesin the renal
parenchymacauseseriousdisturbances
of blood circulation in the kidney. This
complicatesthe penetration of antibac-
terial agentsinto all renal sectionsand
significantly reducesthe efficacy of
pyelonephritis treatment.?

The given peculiarities of hydro-
nephrosis complicated with secondary
pyelonephritis in children have led
researchersto look for new methods of
effective therapy. Despite much success
current treatment protocols for
hydronephrosisin children are far from
perfect, and further researchin this field
is needed.

The important aspectof antibacterial
therapy is the concentration of antibi-
otics in the kidney and urinary tract.
One effective method designedto pro-
vide high concentration of antibacterial
agentsin the inflamed areain spite of
microcirculation impairments is intratis-
sue diadynamophoresis(DDP) of antibi-
otics.® In the available literature,
however, we could not find any informa-
tion about the efficacy of intratissue
DDP of antibiotics for treatment of
hydronephrosis againsta background of
secondarypyelonephritis in children.
Therefore, we decided to undertake this
study.

One important factor in suppressing
urine excretory systeminfection is direct
urine sanitation. Recent data show high
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Figure 1. Dynamics of hourly difference of gentamicin concentrations in renal parenchyma.

bactericidal activity of ozonized solu-
tions in relation to the majority of gram-
positive, gram-negative and anaerobic
microorganisms* Direct studiesof the
use of ozonized solutions for sanitation
of children@ urinary systemand urine
were not found. Studiesof this method
of treatment of secondarypyelonephri-
tis, in our opinion, are quite relevant and
promising.

STUDY OBJECTIVES

The objective of this study wasto exam-
ine the incidence of secondarypyelo-
nephritisin children with hydronephrosis
in different age groups Specifically, we
planned to study speciescomposition of
children@ secondarypyelonephritis
microflora and its sensitivity to antibi-
otics and to develop experimentally and
introduce to medical practice the
method and device for DDP of antibi-
otics at secondarypyelonephritis in chil-
dren. We also planned to study the
efficiency of renal excretory systemand
urine sanitation with ozonized saline
solution, and assesgshe efficiency of
treatment of children with congenital

hydronephrosis complicated with sec
ondary pyelonephritis by studying
immediate and long-term results

MATERIALS AND METHODS

Animal Experiments

The study consistedof two parts: an
experimental section and clinical
research.The experimental part of this
researchwasdevoted to the study of the
concentration ability of DDP of antibi-
otics. For this purpose, four seriesof
testson young Chinchilla rabbits (72
experiments) were carried out.

The first two seriesof testswere devot-
ed to the comparative study of gentam-
icin concentration in renal parenchyma
and urine with different methods of
antibiotic administration. For this, the
ear edgevein and urinary bladder were
catheterized in animals of seriesone
(control, 20 animals) and gentamicin, 5
mg/kg, was administered by intravenous
(IV) drops within 30 minutes.

To determine the gentamicin con-
centration in renal parenchyma,500 mg
of renal tissue were obtained. Study
materials were obtained at 2-hour inter-
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Figure 2. Dynamics of hourly difference of gentamicin concentrations in the urine.

vals beginning at hour 2 and ending at
hour 16.Urine wastaken at the same
time. Determination of gentamicin con-
centration in biological substrateswas
carried out by the method of agar diffu-
sion effected in two layers of medium on
Petri dish.

The secondexperiment on animals
(main, 32 animals) was carried out using
the following methods: after removing
all of the hair from the abdomen and
back under IV hexenalum anesthesia,
lumbotomy was performed, the kidney
was mobilized from the surrounding tis-
suesthe pelvis wasopened,and a
microirrigator with numerous openings
wasintroduced to the ureter through the
renal parenchyma.A flexible wire elec-
trode wasinserted in the lumen with
output to the back skin.

The next day a gentamicin solution
(5 mg/kg) was administered to the ear
edgevein using the drop method.
External electrodeswere fixed on the
anterior abdominal wall and back. All
electrodeswere connectedto a Tonus
device (Apparatus machine for treat-
ment by Dynomic Electric stream,
TONUS_1 DT-50-3,000 Neva-Treid,

St. Petersburg Russia).The kidney was
treated with two-semiperiodic continu-
ous diadynamic current 0.5amp for 15
minutes at the time of IV administration
of antibiotic, and continued for 15 min-
utes after stopping the infusion.

With the aim of comparative analy-
sisof the efficiency of intratissue DDP
of antibiotics in conditions of experi-
mental pyelonephritis, two more series
of experiments were performed. In these
experiments, pyelonephritis in rabbits
(20 chinchilla rabbits) wasinduced by
IV administration of day culture of plas-
macoagulating staphylococcus(ATCC-
25923)containing 800 million microbial
bodies

Development of inflammatory
processand confirmation of pyelo-
nephritis were seenin the course of the
examination of the renal preparations
taken on the third and sixth day after
infection. The experimental methods of
the third series(10 animals) correspond-
ed to the first seriesand the methods of
the fourth series(10 animals) corre-
spondedto the secondseries Therapy
and study of its efficacy took 10 days
Urine testsfor determining the bac-
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Figure 3. Dynamics of bacteriuria parameter logarithm in animals of the third and fourth series of

experiment.

teruria and leukocyturia was performed
daily. A histological study of morpholog-
ical changesin kidneys was carried out
on the third, sixth, and tenth day of the
experiment.

Clinical Studies
All clinical studieswere performed at
the Child Surgical Clinic of Kharkiv
Regional Child Clinical Hospital No.1,
Ukraine . Consentswere obtained from
the parents of patients prior to study.

Clinical observations consistedof
studying 125 children with congenital
hydronephrosis causedby obstructive
anomaliesof pelviureteral segmentand
complicated by secondarypyelonephritis
(84 boys and 41 girls). The agesof chil-
dren were from birth to 14 years

All' children with congenital
hydronephrosis complicated with
pyelonephritis underwent complex ther-
apy consisting of pre-operative prepara-
tion, operation, and post-operative
conservative treatment. They underwent
similar operations: resection of
pyeloureteral segmentaccording to
Anderson-Hynes

In order to compare the efficacy of
treatment of secondarypyelonephritis,
the patients were divided into two
groups. The first group (control s n=50)
underwent a standard regimen of post-
operative antibacterial therapy. In the
secondgroup (main, n=75) administra-
tion of antibiotic wasperformed using
our methods and pelvis and ureter were
sanitized using drop-by-drop administra-
tion of ozonized saline solution (6-8
mg/L).

To perform intratissue DDP of
antibiotics in clinical conditions a device
composedof two electrodes one of
which wasdesignedasa flexible plastic
probe with severalopeningswith a wire
electrode of stainlesssteel 20cm in
length, cross-section0.0002m?2in the
lumen wasmade. The secondelectrode
was cutaneousin the form of two stan-
dard plates The electrodeswere placed
asfollows: a wire electrode was placed
using a nephrostome into the pelvis and
ureter and wasfixed to the renal capsule
during operation, and its other end was
led to the skin. Another electrode was
placed on the skin on both sidesof the
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Figure 4. Dynamics of leukocyturia level in animals of the third and fourth series of experiment.

kidney projection. A Tonus device
(Apparatus machine of Microwave
physiotherapy, Amplipuls-5, OOO Neva-
Treid, St. Petersburg, Russia) designed
for young children, Amplipuls-5, was
used.

Ozonizing of saline solution was
effected just before application usingthe
universal medical device for ozonothera-
py, Ozon UM-80 (Institute of Ozone
Therapy, Kharkov, Ukraine). Admini-
stration of ozonized saline solution into
the microirrigator that had been placed
in the pelvis and ureter wasperformed
by the infusion machine Ascor (Ascor
SEP 215 Poland) at the rate 5-40mL of
solution per hour within 30 minutes
depending on the child@ age Sessionsof
DDP and ozonizing were initiated on
the first post-operative day and lasted 5-
6 days The criteria to stop the treatment
wasbasedon significant decreasein bac-
teriuria and leukocyturia.

In this study the following research
methods were applied: clinical, laborato-
ry, x-ray (excretory and infusion drip
urography), and echosonography(pre-
natal, diuretic).

Aspects suchascomplaints, presence
or absenceof fever, history of disease
and the general state of children were

consideredwhen examining the patients.
Laboratory studiesincluded clinical
blood tests levels of medium massmole-
cules leukocyte toxicity index, clinical
urine test, and determination the degree
of bacteriuria accordingto Kasset al.®
Microbiological study of urine (iden-
tification, microbial count, sensitivity
degreeto antibacterial preparations)
was carried out by the bacteriological
laboratory of Regional Child Clinical
Hospital No. 1 (Kharkiv).
Echosonographicstudieswere car-
ried out using ultrasound device
Sonolane SL-1 (Sonobane SL-1, Siemens
Company, St. Petersburg Russia) with
linear and sector 3.5MHz transducers
With the aim to make differential
diagnosesof congenital hydronephrosis
and functional pyeloectasiain newborns
and children of early age diuretic sonog-
raphy according to Krasovska et al® was
performed looking into the following
features:moderate hydration (10 mL/kg
body weight) 30-40minutes before the
study, assessmenbf output degree of
widening of the renal excretory system,
determination of linear size of pelvis in
2 dimensionsin transversal projection,
IV introduction of 0.5mg/kg of lasix,
sonographicobservation of the process
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Table 1. Efiology of Congenital Hydronephrosis Development in Children (n=125)

Etiology of Hydronephrosis Absolute Number %

Congenital dysgenesis of PUS 92 73.6
Embryonic bands strangulating PUS 6 4.8
Aberrant vessels strangulating PUS 11 8.8
High exit of ureter 9 7.2
Deformation of ureter in PUS section 7 5.6

PUS=pyeloureteral segment

of filling and ejection of pelvis within 60
minutes with registration of changesof
interrelation between studied values
every 5 minutes with computer process-

ing.

RESULTS

Animal Experiment Results

Stability and mobility of gentamicinin
the electric field were studied in vitro.
Identical spectraof absorption before
and after the use of diadynamic current
were obtained, which showedthe preser-
vation of the basicstructure of the
preparation molecule. Also, no changes
were found in its antibacterial activity
after the use of diadynamic currents.

Study of the histological prepara-
tions of renal parenchymashowedthat 3
daysafter IV infection with the culture
of plasmacoagulatingStaphylococci the
rabbits had developed acute pyelo-
nephritis.

During the analysisof the results of
the first two seriesof tests it wasnoted
that the highest concentrations of
gentamicin in renal parenchyma
(38.41+ 0.38in the control group and
106.48+ 0.74in the main series)were
found 2 hours after the beginning of the
experiment, and the difference between
these concentrations (78.07+ 0.12
pg/cm?® ) was statistically significant
(P<0.001).

Thereafter, within 8 hours of begin-
ning the experiment, the concentration
of gentamicin in the control serieswas
reduced by 29.17+ 0.31pg/cm?®, for an

The Journal of Applied Research ¢ Vol. 7, No. 2, 2007

averagehourly reduction of 3.6+ 0.05
pg/cm?, whereasin main series reduction
of concentration at 8 hours was

8.8+ 0.01pug/cm?®, for an hourly reduc-
tion of 1.1+ 0.07 pg/cn®.

The final detectable concentration of
gentamicin in renal parenchymain ani-
malsin the control group was
5.33% 0.32pg/cnéin a 10-hour sample of
tested material. In the main seriesof
tests gentamicin was detected within 16
hours of observation with the final con-
centration of 9.38+ 0.09ug/cm® (Figure
1).

The results obtained showeda statis-
tically significant difference in the level
of gentamicin concentration in the kid-
ney undergoing DDP administration of
antibiotic (P<0.01).There is a significant
difference in the summarized determina-
tion of antibiotics in the kidney in the
temporal aspectwhich wasnoted within
6 hours. A significant reduction in the
concentration rate wasalso noted within
the first 8 hours of the experiment. The
antibiotic concentration reduction rate
in the main serieswas2.5times lessthan
in the control series A significant level
of probability of concentrations between
the control and the main seriesof tests
in all temporal samples(P<0.001-0.01)
wasreached.

Using normal IV administration,
gentamicin wasdetected in the urine
after 6 hours with an increaseof concen
tration within 2 hours by 10.83+ 0.08
pg/mL, and then the concentration
tapered until the end of observation. In
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Figure 5. The content of pathogenic microflora identified in children with secondary

pyelonephritis.

total, the antibiotic in the urine was
found within 8 hours with an average
concentration of 18.1+ 0.15ug/mL. In
testswhere the antibiotic wasadminis-
tered using DDP, it wasfound in the
urine 4 hours after beginning the experi-
ment with an increaseof concentration
within the next 6 hours. In total, antibi-
otic in urine wasdetected within 12
hours with the averageconcentration of
42.2+ 0.12pg/mL (Figure 2).

Thus averageconcentration of gen-
tamicin in the urine of the main series
animals was 2.3times higher than in the
controls. The time of dischargingthe
antibiotic with the urine in the main
serieswas4 hours longer.

The level of bacteriuria in animals of
the control seriesgradually reduced
from the sixth day of observation, and
on the tenth day it wastwo orders of
magnitude less In the main seriesreduc-
tion wasdetected starting from the fifth
day with a four-order difference.
Beginning from the sixth day significant
difference in bacteriuria level (P<0.01),
which progressivelyincreaseduntil the
tenth day (P<0.001),wasdetected

(Figure 3).

Another parameter usedto deter-
mine the efficiency of treatment of
pyelonephritis is leukocyturia.
Leukocyturia in both test series
occurred 3 daysafter infection and was
4.0-4.6x 10°. Before the fifth day in both
series leukocyturia increasedequally
and reachedthe level of 7.8-8.0x 1(>. An
increaseof leukocyturia in animalsin
the control group wasfound up to the
seventhday (9.1 x 10°). At the same
time, in the test group, the reduction of
leukocyturia down to 7.5x 10° was
detected (Figure 4).

Comparison of the obtained results
demonstratesthat in the main series
leukocyturia in animals wasreduced
from 8.0x 1CF to 4.5x 1(° on the tenth
day of observation, and in the control
seriesit wasreducedto 8.2x 10

Clinical Study Results

Statistical analysisshowedthat in 73.6%
of the caseshydronephrosis was caused
by congenital dysgenesisof the ureteric
muscular layer in the area of the
pyeloureteral segment(PUS). In other
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Table 2. Incidence and severity of secondary pyelonephritis depending on the stage of

hydronephrosis

Secondary
Pyelonephritis Leukocyturia
State of Absolute
Hydronephrosis Number % number [% Insignificant | Moderate Pyuria
Control group (n=50)
Stage | - initial 16 3247 7 44+13 | 3 (43+20) 4 (57+20) —
Stage Il — marked 25 50+7 15 60+10 2 (1349) 8 (53+13) 5 (33+13)
Stage Ill — terminal 9 1845 9 100 - 2 (22+15) 7 (78+15)
Total 50 100 31 62+12 5 (16+7) 14 (45+9) 12 (39+9)
Main group (n=75)
Stage | - initial 32 4346 14 4449 6 (43+14) 8 (57+14) —
Stage Il — marked 37 49+6 20 5448 5 (25+10) 11 (65+11) 4 (20+9)
Stage lll — terminal 6 8+3 6 100 — 1(17+17) 5 (83+17)
Total 75 100 40 53+8 11 (28+7) 20 (5048) 9 (22+7)

children, hydronephrosis was causedby
aberrant vessel(8.8%), high exit of the
ureter (7.2%), ureter angulation (5.6%),
or embryonic bands (4.8%) (Table 1).

Secondarypyelonephritis complicat-
ed the courseof hydronephrosisin an
averageof 56.8% of the observations
The incidence of pyelonephritis in chil-
dren of various age groups wasdifferent.
Children in the first year of life showed
an incidence of 33+ 8%, and in children
in the first half-year period it was18+
10%. At the ageof 1 through 5 years
pyelonephritis wasfound in 45+ 11% of
the observations and in children above
10vyears it wasfound in 96 = 4%.

We studied the microbiological struc-
ture of pyelonephritis (121 urine inocu-
lations). The dominating microorganism
was Enterococcus (26.4%). Other
microorganisms presentwere E. coli
(20.5%), S. saprophyticus (11.2%), and
S. epidermidis (10.3%). Other microor-
ganismswere found much lessoften
(Figure 5).

Analysis of microflora sensitivity to
antibiotics found that almost all
pathogensshowedlow sensitivity to
antibiotics of penicillin group, and were
rather sensitiveto gentamicin and

The Journal of Applied Research ¢ Vol. 7, No. 2, 2007

cephalosporins Thus the isolated
microflora displayed high resistanceto
antibiotics. In more than half of the
studied antibiotics, sensitivity did not
exceed50%. The most efficient antibi-
otics were imipinem, 80.3% sensitivity;
ceftazadime 83.4% sensitivity; cefo-
taxime, 86.9% sensitivity; and aztreon-
am, 89.3% sensitivity.

Analyzing the results of the treat-
ment of children in both groups it is
worth noting that secondarypyelo-
nephritis is the most frequent and con-
stant complication of congenital
hydronephrosisin children. Pyelo-
nephritis incidence sharply differs in
various age categories Thus in children
above 10 yearsof age pyelonephritis was
presentin nearly all (96%) of the obser-
vations;in children below 6 months of
age pyelonephritis wasfound only in
18%. A distinct dependenceof second-
ary pyelonephritis incidence from the
stageof hydronephrotic transformation
of kidney is evident. The first-stage
hydronephrosis wasaccompaniedby
pyelonephritis in 44 + 15% of the obser
vations, and in the third-stage,
hydronephrosis was complicated with
pyelonephritis in 100% of the observa
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Figure 6. Level of leukocyte toxicity index (LTI) in children with secondary pyelonephritis.

tions (Table 2).

Comparing the two groups of obser-
vations, it is necessaryto emphasizethat
in the main group, the number of chil-
dren under the ageof 1 year wasconsid-
erably higher when compared with the
control group (14 £ 5%). In the main
group, children aged 6 months and
younger make up 61+ 9% of the chil-
dren under the ageof 1,and in the con-
trol group there were no children under
the age of 6 months.

Overall, the comparative analysisof
the clinical and laboratory findings for
children in both groups showedthat the
diseasedynamicsin children of the main
group were better than those of the con-
trol group.

Analysis of laboratory findings
showedthat leukocytosisin children of
the main group significantly reduced
from the secondday, and in the controls
from the tenth day. The dynamicsof the
white blood cell (WBC) formula wasthe
same The erythrocyte sedimentation
rate (ESR) in the control group showed
no changesbefore the tenth day, and in
the main group demonstrated significant

changeson the fifth day of observation.
The level of medium-massmoleculesin
children of the main group differed sig-
nificantly from the initial level on the
secondday, and in the control group, this
difference in this parameter did not
reach statistical significance until the
tenth day.

Leukocyte toxicity index (LTI) in
children of the main group was signifi-
cantly reduced on the fifth day, and in
the control group at that time it showed
no considerable changes(Figure 6).
Analysis of bacteriuria dynamicsin chil-
dren agesl1-5in the main group showed
that after the first sessionof pelvis and
ureter treatment with ozonized saline
solution, the level fell considerably,
almost down to the normal level from
an initially high parameter (up to 10).
Only on the secondand third day the
level of bacteriuria partially recovered
to 10%-10°, although in the prevailing
majority of observationsit never
exceeded1(P-1C. This showsefficiency
of the administered therapy. In the
majority of casesthe urine wassterile
by the fourth or fifth day (Figure 7).
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Figure 7. Dynamics of general microbial contamination of the urine in children of main group (1-
5 years old) when performing treatment of the pelvis and ureter with ozonized saline solution.

In older children, urine sanitation
was much slower than in younger chil-
dren. This may be due to the increased
resistance of microflora. Thus after the
first sanitation, no considerable changes
of bacteriuria level were detected, but
on the second day after the second san-
itation, in several children the parame-
ter was normal, although initial
bacteriuria on the third day slightly
increased. Efficient reduction of bac-
teriuria level in these children was
found after the fourth or fifth sanita-
tion (P<0.001).

All children in the main group
underwent organ-preserving plastic
operations, and in the control group the
researchershad to perform nephrecto-
my in 3 (6 + 3.4%) patients.

A ccording to the histological studies
conducted using the original technique,
antibacterial therapy limited the area of
spreading infection to the cortical layer of
the renal tissue. Moderate intensity and
the spread of inflammatory infiltration of
the tissue, an almost complete absence of
leukocytic component of cellular reaction,
and an early termination of the inflamma-
tory processin the kidneysresulted in full
restitution of the tissue.

DISCUSSION

Methods of combined application of
intratissue DDP of antibiotics and
ozonized solutions in treating secondary
pyelonephritis, complicating congenital
hydronephrosisin children wasworked
out. Thesemethods significantly
improved immediate and late results of
therapy.

Recommendationsregarding usage
of intratissue DDP of antibiotics and
ozonized solutions in the therapy of sec
ondary pyelonephritis in children, based
on researchresults have beenimple-
mented in practice in the surgical clinic
of Kharkiv Regional Child Clinical
Hospital No. 1, Kremenchuk Child
Hospital and Regional Child Hospital in
Sumy/’

Our experimental studies showed
that antibacterial therapy of pyelo-
nephritis in animals treated using
intratissue diadynamophoresisof antibi-
otics, considerably differs in efficiency
from the standard protocol of antibiotic
therapy. Early elimination of the inflam-
matory processin the kidneys facilitates
minimum morphological changesin the
parenchymaand rapid renovation of all
structural and functional impairments.
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The positive experimental results
enabled us to introduce our methods of
antibacterial therapy into clinical prac-
tice.

Pyeloureteroplasty in hydronephro-
sisin children of an early age is a micro-
surgical procedure that can be
performed only with optical magnifica-
tion and use of microsurgical equip-
ment. Therefore, we developed and
introduced into practice the technique
of video-assistance in which a laparo-
scope tubuswith video camera isintro-
duced into the surgical wound. The
operative area is projected on the moni-
tor, enabling us to magnify considerably
the anatomic structure subjected to
anastomosis and providing an adequate
view of the operation field for the sur-
geon and assistants

We performed 10 operations with
video-assistancefor newborn children
and two 3-month-old children. The earli-
est successfuloperation wasfor a 3-
week-old child with bilateral
hydronephrosis. The secondkidney was
operated on when the child was1.5
months old.

While studying the results at each 3-
month period following the initiation of
the study it wasfound that during the
first year of observation, relapsesof
pyelonephritis in hydronephrosis of
third-degree of severity were recorded
in both groups but during the second
year a significant difference wasdetect-
ed. In the control group, relapsesof
pyelonephritis were recorded in 67 £
17% of children, and in the main group,
only in 33+ 21% of patients. After 3
yearsof observation,in the main group
relapseswere recorded in 17 + 17% of
children, and in the control group, in 44
+ 18% of patients.

Thus analysisof the results of our
experimental clinical researchenablesus
to state that secondarypyelonephritis
constantly accompaniescongenital
hydronephrosisin children. It consider-

ably complicatesthe course of this dis-
easeand worsenstreatment results

Early prenatal diagnosisof the mal-
formations of urinary systemand high-
level postnatal dynamic observation
enable usto diagnosetimely congenital
hydronephrosis and to perform early
corrective operations before the devel-
opment of pyelonephritis. This can con-
siderably improve the short-term and
long-term results of treatment.

Therapy of secondarypyelonephritis
is a complex clinical problem stipulated
with high resistanceof contemporary
microflora and nephrosclerotic changes
resulting from hydronephrosis and
impairment of microcirculation in the
kidney.®

With the aim to improve efficiency
of antibacterial therapy when treating
secondarypyelonephritis at all therapy
stagesit is possibleto successfullyuse
the method of intratissue diadynamo-
pherosis of antibiotics, which apart from
its principal applicationNformation of
high and continuous concentrations of
antibacterial agentsin inflammation
fociNcreates favorable conditions for
the course of reparative processesn the
operated organ area,and performs elec-
tric stimulation of the pelvis and ureter,
and thus facilitates adequate urodynam-
ics?®

For direct sanitation of the urinary
tract and urine it is possibleto effective-
ly usedrop administration of ozonized
saline solution into the pelvis and ureter.
This technique doesnot require large
volumes of antiseptic and long-term
installations. This is very important in
the conditions of small volumes of pelvis
and ureter in children.

Complex application of the devel-
oped schemeof therapy of congenital
hydronephritis, complicated with
pyelonephritis, makesit possibleto con-
siderably improve results of therapy and
to avoid organ-removing operations in
children,10-13
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CONCLUSION
Secondarypyelonephritis is the most
frequent complication of congenital
hydronephrosisin children. The inci-
dence of secondarypyelonephritis
dependson the child® age:in children
under six months, it is 18 + 10%, and in
children above 10yearsold the inci-
denceis 96 + 4%. Microflora causing
secondarypyelonephritis is diverse. The
main factor is coccusflora (24.47%) in
associationwith E coli (22.7).More than
half of the studied antibiotics show
microflora sensitivity not exceeding
50%. High sensitivity was demonstrated
by imipinem, ceftazadime cefotaxime,
and aztreonam.

Application of intratissue diady-
namopherosisof antibiotics enablesus
to increasethe concentration of antibi-
otic in renal parenchymaby eight times
and in urine by 3.6times in comparison
with standard antibiotic therapy, to cre-
ate its continuous concentration during
16 hours, and to carry out early electros-
timulation of pelvis and ureter facilitat-
ing quicker healing the anastomosisand
early recovery of urodynamicsMThe
original technique of antibacterial thera-
py limited the spreadof inflammation
affection in the kidney only in the corti-
cal layer. Moderate intensity and the
spread of inflammatory infiltration of
tissues an almost complete absenceof
leukocyte component of cellular reac-
tion and an early elimination of inflam-
matory processstipulating complete
restitution of renal tissueswere noted.

Application of ozonized saline solu-
tion with ozone concentration of 6-8
mg/L for washingthe renal excretory
systemenablesusto perform full and
stable sanitation of urine, to increase
oxygenation of anastomosisarea (facili-
tating early healing) within 4-5days*®
Early surgical correction of congenital
hydronephrosisin children and intensive
conservativetherapy of secondary
pyelonephritis enabled usto create

favorable conditions for performing
organ-preservingoperations, gave early
recovery of functional renal impair-
ments, produced uncomplicated course
of post-operative period, and reduced
the incidence of pyelonephritis from
30.8% down to 19.6%.

For early diagnosisof congenital
hydronephrosisin children and timely
treatment of this diseaseit is necessary
to apply prenatal ultrasound diagnosis
and postnatal dynamic observation and
comprehensiveexamination. For direct
sanitation of renal excretory systemand
urine it is possibleto effectively use
instillations of ozonized saline solution
into pelvis and ureter with ozone con-
centration of 6-8 mg/L daily within 5-6
dayswith exposition up to 30 minutes.
For treating the congenital hydro-
nephrosisit is recommendedto perform
early surgical correction which facilitates
the recovery of adequate urodynamics
of upper urinary tract and prevents
development of nephrosclerotic and
microcirculatory changesin the kidneys
and secondarypyelonephritis. This
favorably affects short- and long-term
functional results

Taking into accountthe diversity of
microflora causingsecondary
pyelonephritis and its manifested resist-
anceto antibacterial agentsit is
required to usehighly efficient antibi-
otics of wide spectrum of action suchas
imipinem, ceftazadime cefotaxime, and
aztreonam.With the aim to improve
efficiency of antibacterial therapy it is
recommendedto apply intratissue dia-
dynamopherosisof antibiotics under the
original technique describedin this
research.This enablesusto form high
and continuous concentrations of anti-
bacterial agentsin renal tissuesand
urine with simultaneouselectric stimula-
tion of pelvis and ureter in the early
post-operative period. The researchhas
solved the urgent problems of improving
results of treating the congenital
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hydronephrosis complicated with
pyelonephritis in children with early sur-
gical correction of malformation and
improvement of conservative methods
of therapy.
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