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> — QVTIBETN POPA TV OLPWYV

» MOVOTTIAELEA 1N AUPOTEQLOTTIAELPA

» veppotabeia amo maAivépopunon (Reflux Nephropathy : lack
consensus)

bladder

urethra




Eupavion : AOINWEN — TIPOYEVVNTIKN LOPOVEPPWON

1-6% TV TTAISIV KAl cLOXETICeTal pe NA oT1o 7-17% -2

10-30% < 5 €TV pe Aoipwén (4 x BNAea- 85%)3

Oikoyevng (10-15%) abecppia 45%

' Cooper et al. Urol Clin North Am 2004;31

2 Williams G, Fletcher JT, Alexander SI, Craig JC Vesicoureteral reflux. J Am Soc
Nephrol 2008;19

3 Hodson et al. Cochrane Database of Systematic Reviews 2007, issue 3






» [lpowtommadbng KO

a. “"AaBog"” oxNUATIOUOG TNS KuoTEOOLPNTNPIKNG TLUUPBOANG
(KOY)

B. ATeAn avarmTuén tng KOX

» Acvteporradng KOTT
d. VELPOYEVNG KLOTN
B. uN-veLPOYEVNGC VELPOYEVNC KLOTN (BBD)
Y. SIMAaciaocuog MKY pe SIMAO ovpNnNTNEC
6. DTTOKLOTIKN ATTOPEAEN

£. S1IATAPAXEC OLVEETIKOL IOTOL
1 Cooper C. Nature reviews Urology 2009;6



> AOIUWEN OLEOTTOINTIKOL
» Evboveppikn TaAivépoounon

- NEpPIKEG OLAEC

- YTrepTaon

- < avaTmTuén veppPOoL
- NeppIKn QVETTAPKEID



80% vtmrevBuvvo PaktNpio Esch. Coli

H uTTOTEOTIN €ival TTIO CLXVI OTA KOPITOIA ATTO OTI OTA AYOPIA. 2

[MapayovTeg KIvELVOL BewpPoLVTAl 2

1. Kvoteoovpntnpikn maAivépounon (KOTMM)
2. AOTABNGC 0LPOSOXOC KLOTN (VELPOYEVNC — UN VELPOYEVNC)
3. Mponyovuevn AOIKKEN OLPOTTOINTIKOL
((PLOIOAOYIKO OLPOTTOINTIKO — PE LEPOVEPPWON TTOOYEVVNTIKA)

WY ToTootmalovoec Aolpwéeic oto 30-50% e KOTIM 2

TRushton HG. Pediatric Clinics of North America 1997;44(5)
2Williams G, Craig JC. Cochrane review The Cochrane Library 2011(3)



o 30-60% TV TTAISIV £XOLV NEN SLOTTAACTIKOVGS VEPEOLGS KATA
TNV TTapoLOIAoN

o BAGPN eykaBioTatal 0TOLS TTOAOLG TV VEPLWYV

The mechanism of intrarenal reflux

Conical simple papilla




- MapapeTpol
a. NAKKIa

. eIt

Y. PLAO

- Grade -l ~ 80%
- Grade lll ~ 40%

- Grade IV ~ 20%
- Grade V ~10%

Hodson et al. Cochrane Database of Systematic Reviews 2007, issue 3

28% TTOOOOTO (pueuou) ALTOMATNG




4

Grade IlI Grade IV Grade V

Figure 2 | International Reflux Grading System.




KLOTEOYPADIA —
VCUG/MCUG

11






antenatal ultrasound.

Etiology

Transient /physiologic
Ureteropelvic junction obstruction
Vesicoureteral reflux
Ureterovesical junction
obstruction/megaureter
Multicystic dysplastic kidney disease
Posterior urethral valves
Ureterocele, ectopic ureter,
duplex system, urethral atresia,
Prune belly syndrome, polycystic
kidney diseases, | cysts

Adapted from Nguyen et al. 2010 [16].

Incidence (%)

5070
10-30
10—40
2—15

2—5
1-5
Uncommon

TTPOTENNHTIKH?®
YAPONEZPTH

2.uxvoeTnTa

Ngugen H. et al J P Urol 2014. 10, 982-989



1 0-40% MNpooyevvNTiKn LEEOVEPOWO N NIRVIEI (O

NowTtommadn KOIT

[MpopiA acBevouc : ayopla Pe peyaiov Pabuouv KOIM aupw

Elder 1992






Pediatr Nephrol (2010) 25:1687-1692
DO 10, 1007/500467-010- 15439

ORIGINAL ARTICLE

Antenatal and postnatal ultrasound in the evaluation
of the risk of vesicoureteral reflux

Serge Grazioli - Paloma Parvex - Laura Merlini -
Christophe Combescure - Eric Girardin




- 2.5-5% o710 2° TPIuNVO KLNONG

- To E US &ev pyrmopovoe va TTeoPAEWEl QLT TNV OpAda

- Cut-off point 7 mm All @ mBavov TToORAETTEl (OXETIKN
IKAVOTNTA)

- Cut-off point 10 mm Al @ ¢ivai LEYAAOL
BaBuou KOI



- Opabda pe vrroyia KOIT

+ 25% vSpovEPPon TTEoyevvNTIKA (7 mm MO & )
ALOCTIAQOTIKA VEPPA
ETi avwpaAiag TnS KOoTNG

YTTEQIOXLOLY TA APPEVA EURPLA
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- Ouabda pe KOI
AlIQyvwon JETA atmo AoIuwéN

» Appeva 2/12-8 €1n
PDLOIOAOYIKOI VEPPOI - YTTEQTAON
ALVOCTIAQOTIKOI VEPPOI (VEPPIKI AVETTAQKEIQ)

» AAYOC OCGPLIKO
Ox1 copapn KOIM (Ymepnxoypapnua)

Claltte B Eaiall(Vcoyva 4:1 ©/A



VCUG (kvboTeoovpnBpoypagia)

Apeon RNC (PadioicoToTTIKn KLOTEOYPAPIA)
‘Eppeon kvoteoovpnBpoypapia (DTPA-MAGS3)

VUS (uTTepNxoypadIKn KbOoTEOOLENBPOYPAPIA)
MRVCUG

21



VCUG
3-4 eBSouadec PETA TNV AOINWEN
YSp0OoTaTIKN TTECN

OEPUOKPATIA OKIAYPAPIKOL UECOL
2-3 €TTAVAANWEIG- KOKAOI ovPNoNG
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arge K. Pediatr Radiol 2008:38



AAP UTI Guidelines - 2011

Action Statement 6

» VCUG should jnot be performed routinely|after
the first febrile UTI

 VCUG is indicated if the RBUS shows
[nydronephrosig, scarring or other findings
suggestive of high grade VUR or obstruction

e Further evaluation should be conducted if
there is recurrence of febrile UTI

. @ Children’s National
m ﬂ*[m dren’s Nationa

SHEIKH ZAYED INSTITUTE for Pediarric Surgical Innovarion




24160
National Institute fo
ealth and Clinical Excellence

Children with cystitisTower urinary tract infection should undergo ultrasound (within 6 weeks) anly if they are younger than 6 months
or have had recurrent infection. Mo other investigations are required for any child with cystitisNower urinary tract infection unless they
have recurrant UT| and/or abnomnality on ultrasound, inwhich casa late DMSA should be considarad

Responds well to treatment within48 | Atypical UTI Recurrent UTI
hours without any featuras for
atypical and/or recurrent UTI

Uhiresound during the acute infection

Ulrasound within B wesks

DMSA 4—6 months following the acute infection

R ()
-

¢ If abnormal consider MG LG
= |n a child with a nen-£. cod UTI, respending well o antibiotics and wilh no other features of atypical infedtion, the ulrasound can be requested on a
non-urgent basis to take place within & weeks




IN)
(=)
=)

|
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Children & months or oldar butyounger than Responds well to treatment within 48 | Atypical UTI Recurrant UTI
3 years h hours without any featuras for

atypical andfor recurrent UTI
DM5A 4=6 months following the acute infection

___
E OB

= \Winile MC UG showd not be perfonmed rowutiney it should be congderad if thie Tollowing features are presant: dilatation on uirasound; poor umne Tow,
non-E. cofiinfection; family history of VUR

® |In a child wath a non-E. codr UTI, responding well o antibiofics and with no other features of atypical infedtion, the ulrasownd can b= requested on a
nan-Urgent basis to take place within & weeks

Children3 years or older Responds well to treatment within 48 | Atypical UTI Recurrant UTI
hours without of features for
atypical andior recurrent UTI

= Jitrasound intoilat-trained childron should be parformed with a full bladder withan estimate of bladder volurme before and after micturition.
= |n & chilld With a non-E. col T, responding well o antibiotos and with no oher featunes of atypical infedion, the uifasowmnd can b requestad on a
non-urgent basis to take place within & wooks.




- [ote kpivetal amapaitntn n Olevépyela kKuoteooupnBpoypadiac oe
VEOYVA KATW TwV 6 punvwv Baon tTwv odnylwv anoto “NICE”;

ad. OTAV TO LITEPNXOYPAPNUA Eival TTABOAOYIKO

B. o€ aTLTTN AOIUWEN OLEOTTOINTIKOL KABWCS KAl O€
LTTOTEOTTNIAOLOEC



NHS [0

National Institute fo

ealth and Clinical Excellence

s
‘
L,.»
(8
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Table 6.12 Definitions of atypical and recurrent UTI

Atypical UTI includes:
seriously ill (for more information refer to ‘Feverish illness in children” (NICE clinical guideline 47)
poor urine flow
abdominal or bladder mass
raised creatinine
septicaemia
failure to respond to treatment with suitable antibiotics within 48 hours
infection with non-E. coli organisms.

Recurrent UTI:

» two or more episodes of UTI with acute pyelonephritis/upper urinary tract infection, or

= one episode of UTI with acute pyelonephritis'upper urinary tract infection plus one or more episode
of UTI with cystitis/lower urinary tract infection, or

s three or more episodes of UTI with cystitis/lower urinary tract infection.




Seminars in

NUCLEAR
MEDICINE

Febrile Urinary Tract Infections: Clinical
and Laboratory Diagnosis, Imaging,
and Prognosis

Alberto Edefonti, MD, Francesca Tel, MD, Sara Testa, MD, and
Diego De Palma, MD"

Tahle 3 Imaging Recommendations of 5 Guidelines

Guidelines Ultrasound Voiding Cystogram Late DMSA Scan

If boys = 6 mo of age or positive findings on
RCH Yes ultrasonography or both No ¥
NICE

<6mo Yes If msllgve findings on ultrasonography or atypical UTl or I atypical UTP *

atypica

=6
=6 mo UTI®

If children with risk factors® I atypical UTI® *

I positive remarkable findings on DMSA
scintigraphy
AAP Yes If positive findings on|ultrasonography | No
ISPN Yes If positive findings on ultrasonography or children with I positive findings on ultrasonography or for
risk factors® VUR or both

RCH, Royal Children's Hospital, Melboume; TDA, top-down approach; ISPN, Intemational Sodety of Pediatric Nephrology.

“Seriously ill, poor urine flow, abdominal or bladder mass, raised areatinine levels, septicemia, failure to respond to correct antibiotic tre atment within
48 hours, or infection with non—Escherichia coli organisms.

bDilatation on ultrasonography, poor urine flow, non-Escherichia coli infection, or family history of VUR.

“Abnormal prenatal ultrasonography of the urinary tract, family history of VUR, septicemia, renal failure, age <6 months in a male infant, likely

noncompliance of the family, abnormal bladder emptying, no clinical response to correct antibiotic treatment within 72 hours, or non—Escherichia
coli infection.

Mo If positive remarkable findings on DMSA scintigraphy

Vied 44:123-128 © 2014




Imaging recommendations in paediatric uroradiology:
minutes of the ESPR workgroup session on urinary tract
infection, fetal hydronephrosis, urinary tract
ultrasonography and voiding cystourethrography,
Barcelona, Spain, June 2007

Michael Riccabona - Fred E. Awvni -

Fig. 5 Posmatal imaging algo-
rithm in mild or moderate fetal prenatal US: mild or moderate dilatation = HN IT + ITI

HN (VL intravenous urography, ‘
MCDK multicystic dysplastc
kidney, MRU magnetic reso- US: 1 US around day 5

nance urography) /

: pelvis 27 mm + dilated calyces, or other anomalies (HM » ! normal (= HN II™)

. | [Us at 1 month |

o TT—

normal abnormal abnormal

—

pelvis =10 mm, HM >II°

ot her malformatio n*z,
el

| US at 3 months |

<~ N

pelvis 10mm (= pelvis >10 mm, JHM > IT"
HN IT) }

“extended criteria

L 2
v

further morphological & functional
|51’np follow-up | evaluation: Scintigraphy, IVU, MRU

Stop follow-up

*! use extended US criteria considering urothelial sign, kidney size & structure, etc
*? US genitography: in all patients with single kidney, MCDK, ectopic kidneys etc

Pediatr Radiol (2008) 38:138-145 *2 re-VUS can be used in girls and for screening populations

DOL 10.1007/s0024 7-007-0695-7

REVIEW




Pediatrics. 2013 Mar
Different guidelines for imaging after first UTl in febrile infants: 31
yield, cost, and radiation.

La Scola C, De Mutiis C, Hewitt IK, Puccio G, Toffolo A,

Zucchetta P, Mencarelli F, Marsciani M, Dalll Amico R, Montini

S R@y
» 304 aoBeveig, NAKIag : 2-36 /12
» US-MCUG - DMSA — L DMSA

NIC AA TDA ISPN

E P

EIAIKOTHTA ANAITNQPIEHY  90% 90%
KOIT

EYAIZOHLIA ANATNQPIXHY /6%
KOIT

EIAIKOTHTA ANAITNQPIZHY 86%
N¢pB

EYAIZOHLIA ANAINQPIXHX 100%
N¢pB
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ATTEIKOVION :

KooTeoypapia

NICE 2007

AAP 2011

ESPR 2007

O€ VEOYVA < 6 UNVAV HE EIKOVA
arumng Aoiuwéng,
vImoTpomalovoes Kal
maBoAoyIko Ymepnxoypagpnua

Y€ ONQ UE TTABOAOYIKO
YTIEQNXOYPAPNUA Kall/ 1
ETTITTAEYUEVEC KAl
LTTOTEOTTIALOLOEC AOIUWEEIC

[MaBoAoyIkO YTTepnxoyoapnua
(HN 1l) Tnv 51 1) 30" nuepa dwng

6/12- 3 etV HE TAOOAOYIKO

vITEPNXOYPAPNHA , OIK.
loTopiko KO, oxi E. Coli

(UEXO! 2 €TV HE EUTTOPETO)

(eQv TTPOYEVVNTIKO ICTOPIKO)




o JovTneENTKN (MapakoAovBnon + )
(CAP continuous antibiotic prophylaxis)

o XEIPOLPVYIKN BeparTTeia

W Observation ---—-Watchful waiting (WAW) < y4AaRyRTV)
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» The conservative approach includes watchful waiting,
infermittent or continuous antibiotic prophylaxis and bladder
rehabilitation in those with LUTD (55,57-60).

EurUrol. 2012 Sep;62(3):534-42. Epub 2012 Jun 5.
EAU Guidelines on vesicoureteral reflux in children.

Tekqul S, Riedmiller H, Hoebeke P, Kocvara R, Niman RJ, Radmayr C,
Stein R, Dogan HS.

European l
Association
of Urology “

Guidelines

2012 edition &%

51
£\

3 -' o Do) - /_”\A\

Now available online >

zp


http://www.ncbi.nlm.nih.gov/pubmed/22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Tekg%C3%BCl S[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Riedmiller H[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoebeke P[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Ko%C4%8Dvara R[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Nijman RJ[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Radmayr C[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Stein R[Author]&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Dogan HS[Author]&cauthor=true&cauthor_uid=22698573

vV v v vV VvV Vv

YTTOTPOTTIA{OLOEG EUTTOPETEC AOIUWEEIC LTTO XMIT
Eméeivioon VEPEIKNG AEITOLEYIAG, EUPAVION VEWY OLAWYV
[1oOTIUNON YOVEWY — XEIPOLPYOL

[1TCdXN OCLPPOPPWON OTNY XMI1- TTapakoAoLONCN
MeyaAou BaBuov KOOI 5°° | augpad 4°v

MeyaAn nAIkia TTaisiov- EpnPRol



36




37



- Eupavion Aolywéewy (TTopeia Voo ou)
- BaBuoc KOl
- [MNapovoia veppIkwV BAABWV

- Neppikn AeITovpyia TOL AAAOL VEPPOL
KOl yovotiAevpn N audpw (laterality)

- A&ITovpvIKOTNTa ovpnonc (LUTD)

- AVWPOAIEC OLPOTTOINTIKOL

- [lpovyevvNTIKO I0OTOPIKO
. HAkia
. DOLAO

- YOUMOPPWON KAl TTPOTIUNOEIC YOVEWY



YO 30-57%
YO vtro XMTI1 19%
Neppikes PAaPRec 11.8%

KON 300 500

—-
o

o

7
2
&
]
5]
€
Z

Brandstrom P, Esbjorner E, Herthelius M, Swerkersson S, Jodal U,
Hansson S (2010) The Swedish reflux trial in children. J Urol 184:286-291



MNeedle Placement Algorithm

Dalie T Mailod
Intraureteric
Proximal (HIT)

Intraureternc Distal
(HIT)

Alternative Methods
Subureteric (STING)

Superior Tunnel

Sifod,



» 46-100% emmTuxia

» Systematic review 47 studies /7% | ovbpnNTNPC

> 2N gyxvon avfAvel TO TTOOOOTO ETTITLXIAC

ZMOYXI OTATIOTIKA ONUAVTIKN S1IapopA OTNV PEION TV
LTTOTEPOTTIAlOLOWYV AoluwEewV (Swedish Reflux Study)
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BaOpoc KOII % emmoyia(ava
ovpnulpa)

Elder et al. ] Urol 2006; 175



- H xelpoupykn Bepameia we Beparmeia ekAoyng yia KOMM
1

a. Tov puBUO avamtuéng Twv VEPPWV Kal TNV mpoodo o€ vePpLKN
QVETIAPKELDL

B. ta mooootd epdavions VEWV VEPPLKWY OUAWV

Y. Ta TooooTta epdavione apt. YmEPTAoNC

1 Austin and Cooper Urol Clin N Am 2010;37



» Xtnv peAetn International Reflux Study o p€ooc opocg epdaviong
Aolpwéng otnv mevrtaetia kat yla ta SUo okeEAn avtnc ntav 30%.
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Risk presentation Initial comment Follow-up
Group intervention

Moderate |Symptomatic male or Choice of treatment Follow-up for UTI,
female patients after is controversial. LUTD, and kidney
tollet-training with low- Endoscopic treatment status until after
grade reflux, abnormal may be an option. puberty
kidneys with or without LUTD treatment should

LUTD be given if needed.
Moderate |All symptomatic patients | Initial treatment is Follow-up for UTI

with normal kidneys, with | always for LUTD with or and LUTD

low-grade refiux, with without CAP

LUTD

European
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;
73

g
2012 edition }:g
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Now available online >



Risk presentation Initial comment Follow-up
Group intervention

All symptomatic patients | No treatiment or CAP If no treatment is Follow-up for UTI
with normal kidneys, with | ———————— given, parents should

low-grade reflux, with no be informed about
LUTD risk of infection

All asymptomatic patients |MNo treatment or CAP in | If no treatment is Follow-up for UTI
with normal kKidneys with | infants given, parents should

low-grade reflux be informed about
risk of infection

European
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3
2012 edition g&g
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Now available online >



Pediatrics. 2016 Jan; 137(1):

50
Recurrent Urinary Tract Infections in Children With Bladder and Bowel
Dysfunction
Nader Shaikh, MD et al.

Incidence of Recurrent UTI in Toilet-Trained
Children Not on Antimicrobial Prophylaxis
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In all children presenting at age 1-5 years, CAP Is the preferred option for initial therapy. For those with high-

grade reflux or abnormal renal parenchyma, surgical repair is a reasonable atternative. In patients with lower

grades of reflux and without symptoms, close surveillance without antibiotic prophylaxis may be an option.

- XMI1 1-5 etoov , TTpoTEIVOUEVN apXIKN BepaTTeia
- X€1p. AtTtokataocTtacn YynAoL PaBuov KOIT + N¢pB
- XapNAoL RaBuoL KO XxwPiC CLUTTTOUATA TTAPAKOAOLONON
XWPEIC XMIT
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- AUA ' MNorTe emmepPaivoLLE ;

a. > lllov KOIT
B. Ymotpomalovoes AOIUWEEIC
Y. NePPIKESC OLAES

1Zilberman et al. Adv Urol 2008:36



A minimafly invasive Irealment oplion o
grades 14V vesicoureteral refiux (VUR)

Help a child avoid
being a repeat offender, |'S e ~ = =
arrest febrile UTls S e 2 T ADZ 40

aaDE 2V SR LE T B

Description

IReflux: urethral reflux calculator for
predicting the risk for breakthrough
urinary tract infections in children with
primary vesicoureteral reflux, urethral
reflux



http://www.choc.org/programs-services/urology/ireflux-risk-calculator/

