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The Occurrence of Renal Scarring in Children with
Unilateral Vesicoureteral Reflux

Tae Ho Lee, M.D., Mi Ran Son, M.D., Soon Ok Byun, M.D. and Jung Woong Moon, M.D.

Department of Pediatrics, Wallace Memorial Baptist Hospital, Busan, Korea

Purpose : We evaluated the occurrence of renal scarring in children with unilateral vesicoureteral
reflux(VUR), and the relationships between renal scar formation and risk factors such as VUR,
duration of fever, acute-phase reactant, age, and sex.

Methods : We retrospectively analyzed the data of 35 children newly diagnosed with unilateral ve-
sicoureteral reflux after urinary tract infection(UTI) in Wallace Memorial Baptist Hospital between
January 1996 and December 2004. Ultrasonography, Erythrocyte sedimentation rate(ESR), and C-
reactive protein(CRP) were performed initially. Voiding cystourethrography(VCUG) was performed 1
to 3 weeks after treatment with UTI. 99mTc*dimercaptosuccinic acid(DMSA) scan was performed 4
to 6 months after treatment.

Results : Scintigraphic renal damage was present in 29 percent of the refluxing and in 3 percent of
the nonrefluxing kidneys(P<0.05). The severity of VUR was significantly correlated with renal scar
formation(P<0.05). The duration of fever before treatmen(5.0£1.3 vs 2.6%1.3) and prolonged fever of
over b days were significantly different between renal scar group and non-renal scar group(P<
0.05). ESR(56.3723.8 vs 27.9%181 mm/hr, P<0.05) and CRP(12.8+7.3 vs 3.9%+3.8 mg/dL, P<0.05) at
the diagnosis of UTI in the renal scar group were higher, compared to those of the non-renal scar
group. There were no significant differences in age and sex between the two groups.

Conclusion : The presence and grade of VUR, the duration of fever before treatment, prolonged
fever over 5 days, ESR, and CRP were risk factors for renal scarring, irrespective of age and sex.
Diagnosis and management of VUR, in children with UTI is important to prevent renal scars.
(Korean ] Pediatr 2005;48:998-1003)

9PIm

Key Words : Unilateral vesicoureteral reflux, Renal scar, Urinary tract infection, " Tc-DMSA renal scan

7l Aoz WYKo} Hlole] gglo] HrIE . ANE

NooB o2 Qg v AR WEsl YA muEE deke QA

Voolsl ele vhell A ANEES FA3 A ole] A4y 2

rote] am gde AAde] udH £4e F £ Qa4 Ha A o# @ e WA deli P Te-
o= FA7] W ol g Y HolE ¥ HiEd o]2 AuMtE 2 3-dimercaptosuccinic acid(*"Tc-DMSA) 7] 7bg Wizt
olgt @l B3 @ e Zrlel WAS: 9F wee A F AR gEAd QU aed a2 #d x7lel AR
WE GAo] Fad A4S st Aow duld Aok agmz P'Te-DMSA A Holt: Aud dee F4 9454 W
AAE A& AZEA ks AS vgAd A 2Ae & FE SRR AwEe] I = 671d Fol 74 AAE
A zdete] ndgy AT AsE ey Ad A4S w Aldstel §4 9S4 wEke] A AnkE gA4e @les

Aol F o3,

420051 49 18Y, 591:20059 6€ 23Y
YA WS, FeAd Lokt

Correspondence : Soon Ok Byun, M.D.

Tel : 051)580-1302 Fax : 051)583-7114 Q01 ¢4y

AE 587 Ea Bk W A
E-mail : byunsmd@hanmail.net

- 998 -

olelg AMES Yo & gt KU PH 2@ 9F,
P

—fimbriated Escherichia coli, <3

%7e 9



Z kg3 Ao WS fH1E 24 oY yo| 7 A HkE
QR s ghokh 29712 19609 Hodson 5

= 7lsskda, 19734

3 o= W oy AR/

e AxetHA dFA AW F(reflux nephropathy)©l 2L
93 Ransley$} Ridson”e "3 27 7<) ’\VHH

o A8kl A WA 27 HPom 2INkEo] 3

Bang ©l&%& AAIsHATE o] & o

AMES dovl= i A7t dvka wasiet S,
a9d AR AvkEd g 3 9F Alold] A &
A7t ok =il %g&]gju}lﬁ& 1 17). 2

s A u} HOSLL ) el

o pul

BN
>~
>
w
SN
o
Sy o
s &
T2
e
2. _]m,
ro. o, p
o o
o &
O
L P
Og [‘::1,
12
o Foodu B
it
ad
‘0,
T o
2

x fo
MEo o

YE

2

o=

- L

Hr

i3

o%

o

£ fo

2 g

|

N

N

X,
o

2 o do o rff
o b
i
%
ul
dab
0,

Chat 2

199611 1904 20049 12€7bA] 9 Bt FAF el 7d

AR sopel BE ool wAe Fam vdsie] 4w v
¢ A BLFFIE 10%mL A ol Ae am Peom A
H Fol 4509 T A1 W 253 VCUG, *"Te-DMSA =70
S BF Aol VCUGE W3 28 972 Hole 159 %
A=A W ¥ FE K By FolE oz so] F
P4 A7E Bate] EAT Aol o] FYHUS sHs
Aol Y=, AN a2 7He] 719l e Fols} WY @
# R 9o 22 J1Fo] Y AgE ddel A A9 AR

Bakdon A4 43
of mxd A T WAE NG FAA AR Y

o2 Ampicillin- Sulbactam(Unasyn )7} Netilmicin sulfate

(Akocin®)& Al FALZ AMEEAL AB7)ZHS 109 mﬂi
sk AwhA W A% 2euE AFgsigen FAE

Society for Fetal Urology Classification'®el @&} mild or
moderate/severe® ®5a4Ath X8 1-3F & o2 HF 7HA}
A el FA8 F VCUGE Adsion W aw {7t
9l= 79 International Reflux Study Committee®] #7'7ol
wie} 1,00 000, IV, VE 2R3 594 3% g7 df5=s
7HAE EE Folol Al oE A

methoprim(Bactrim®)& #3153 © 1

Sulfamethoxazole/Tri-
A% 4-6704 F P"Te-

Korean ] Pediatr : A48 ¥ #19 & 20054

20E

DMSA AN G "Te-DMSA 270 Alde 93
MTe-DMSAE kg@d 05 MBq(H410 MBg)E A1 FAH19
o HWFAL 3AZE T AFFHE 505 ﬁlTi 2705k W

&9 el FrA Ae

4e 989 & oA} vt
N HAREE ol WAE J1Zd9r 45 279 ARE

el C-reactive protein(CRP)$} Erythrocyte sedimenta-
tion rate(ESR)< {9Al ZAFSHATE

A4 HAde Ady A% EFo| chi-square test, TG
ESR 22|31 CRP= t-test 222 W34 83 9Foke] d=
Fisher's exact test® 3sF32o™, 9 %2 P<0.05Z 3FAith

N
ic|

2l SMEE 1A mRke] 252(71%)=
71 wokom 1A o4 54 MRk 10#1(29%) ATk 141w R
7 1A ool Ao AlNkE AHES Fo3t zfolE Holx] ok
H(P>0.05). ¥ ExEe Folrt 2281(63%), Aotk 138(37%)
2 9y vl 170100100 Ado] w2 AWE SHYE JA F
oJg ApolE Holx| AT P>0.05)(Table 1).

5" wd 7| ANEE FAdTto] 50+13UE AME
PATe 26+1.3Y0 nlsk

95 A AAJTHP<0.05). 5L °]
4 HE Fyagatel n)sh

Table 1. Age and Sex Distribution of Renal Scarring

Renal Scar(+)  Renal Scar(—) Total

(n=10) (n=25) (n=35)(%)
Age(year)”
<1 6 19 25(71)
1-5 4 6 10(29)
Sex'
Male 6 16 22(63)
Female 4 9 13(37)

"P>0.05, "P>0.05

Table 2. Fever as a Risk Factor of Renal Scarring

Renal Scar(+)  Renal Scar(—)

Duration of fever(days)” 50%1.3 26+1.3
Length of fever(days)'
<5 days 3 24
=5 days 7 1
Total 10 25

"P<0.05, 'P<0.05
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Table 3. Initial Laboratory Parameters as Risk Factors of

Renal Scarring
Laboratory parameters

CRP"(mg/dL)
ESR " (mm/hr)
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Table 4. Relationship of Renal Scar and Vesicoureteral Re-

flux
“VUR : vesicoureteral reflux
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Table 5. Relationship between Grade of Vesicoureteral Re-

flux and Renal Scarring

i
=
=

-

"

Total

Renal Scar(+)  Renal Scar(—)

Grade of VUR’

S

)

o
)
"
N
)
mm
X
o

T
°
o)
T

DD OO —H O

S O ML AN

A e s Zleo] W

0

AAEAN 7HE T8

3
T

pal

a9l

o] T&

~

===

Fgo] BIEWA o] & Ato]9

o A7) ey oS map

=
=

1Az G goh Y gy A% o
l"_‘l__

Al g

o
}

=4
Eu

3

—

10

3. ESR, CRP&}

"VUR : vesicoureteral reflux, P<0.05

Total

BN

2]

&

T+

=]
gl

1

A
<!

&

]

[e
2
gl

]

3 Akl

[e]

.

Aol A

T2 12.8%7.3 mg/dLe]

39+38 mg/dLe=

Al A

glo}uks Wola A K gt}

E

]
nE
B
%

o

]

bz

i

kel
pad

VY ES BT,

A 845 7 Hof o]&8 ulA

22-67%= Tt

QoA 56.3+

A9 o] 279181 mm/hr

J

€

]

&

5
- T

T+

=]
gl

1

A
<!

A = XTHP<0.05)(Table 3).

—
=
S

A EFTHP<0.05). ESR

4 CRPY
el A

23.8 mm/hro.=
=

Holx Al7gelA

F AAJTHP<0.05). 2 AT}

il

Br

)
o

o
0

~

o
1o
]

3T
&

~~

i

~—

3k Polito

wopy e

—
[S]

s

=,

o

o

10%8(29%)

L

p

Eo] A7 Fol

A gho} 3572 70219 Sl

=
[¢

pad

S
=

1:‘11_

7F FRkE A

(3%)Ert 2

nE

ol rar}

A

.

o A

=
=

Wl A
30) o

=

o=

%

36.9

SHAl = SeH(P<0.05)(Table 4).

S

iz

~

Atk Goldman 5

Bolil 9}

29%=

. 31)
B33 Polito 57

2olol At A7} Goldman 5V AT

=

19%

)

- 1000 -

Hol 6%

==

o] 99, IS

PAdlA I5w°l 09, I
A=)

.
L=

T+

=]
gl

1

AxE A

o} 7r]
ol 09, mEHel 39, VETel 54, VE

a3

=
3

=
o



HEo] HHxo] ¥t 7|3 thE.8dd 41719). AT
= Goldman %9 aA7F¢} Polito 5%V e 7 A%

~ a8y Polite %99 W e
A

g
>_]
G
o
=
%
it >
= |
ox Y
to o
s
£
FiN o2,
%,
x JE
o ro%
o2 ﬂ?
P,
>
ey
G
> 9
O(})(;r‘
_(‘>£
2
2

;o
M
iy
D
=
e
A,
2,
>
Og‘é
_0|L
B
2
[z
rlok
tlo
T
o
=
o
=

o
3

N

2
b 2,
)
b >
o £ do ox
ox -
B
M

-
i
N
Y, o2
B
~N
o
=]
<
wm
>

&R
>

ox
2

=)
o

Moo

rJ

)

TN

)
SO
N
MN
o
B
N
g
=
%)
>
[>
Y

flo i
ol
)
ox

o >
. E N
= 2
AT e
2
rN
-z
rr
o
v
inj
i)
ki
fu)
-z
Mo

ol
>
32
ftlo
o)

o
AL
e
o
o
38
£
.
Ac)
f
o
N
g
=
%)
>

AFE] P Te-DMSA 2712]
& d (positive), 573 (negative) 2.2 YERN oL}
A2 A TS dVlel SAZE ATk A 2
ol
1

3
2
>
rr
§2
rlo

b
o

o] Aol uhel MAHA WF 2¥ 9F
doz Qlgh 242 Focal Defect(FD)Z YeEh} M2 9

2 9tk ATt polito 5%V ATl E DMSA 2

W ¥ A o EU3 GRY EAES 24y

ol gk ole] ©JejE FDv &2 T FHel RkEI GR

e ARH ol Hol Fws)y] gielstu wsdn ¥ AT

ST AukEo] A7) Aeks] BEolA FDE Ukt 4AH o

o] ohel oz gdom 41 ARYe 4T & AT
W e 9F Ame ANEde] WAL fo

A BgEd o= Ahn 5V thE Aditela Polito
=3 =3 Gonzales 5, Stokland =,

, Kim &
Goldman 571= & A%E Byl Polito 5%V A7oA]

Korean ] Pediatr : A48 ¥ #19 & 20054

12
du
N
o
o
a.
9
T
z
A=y
to
E‘

il
[o
fz
8
fd
Q
=K
[N
3
)
s}
olgv
©
2 -
0 41 18

i

= Grade IV-V %% 2
R

of Ha = AlvE 34

o
it
U o

)
=
QO
[N
o
ok
ot
5
5t ko
12
Ju
)
ox
=
P
2
2
=
ot
)
v
i)
3T
e
R

oA A Alurse] 471
Y aw 9% i
= golol A Bl Polito 57}
Funston@ Cremin®-& A}
S A = e AEAds
e AW skgle]l 2 mmHg °ldA A3 o
O} 1Al o]FeAE 20 mmHg ©1de] =2 ¢
frEvha stk ol g A HW 1A ols)
=7 i yolo] mE uk
Aol A= Holo] wE 55
7} et st . gy o
23k Abdel oFS AYIEAA Ao
w3 Gonzales £V% Kim £
STE A TAe] =2 ARE B rellana 5] t}7]
T AFAANE 1A o] FelA] AlHtE WAl Eo] =QhTE B AT
ol 1Al mwE I 1Al o] ellA zbelrt fidlTh o=
Rushton 5%¢] 91 ZA3te} 2o} dAnit} tE A3 wu
shal le] 54 o]l Zofe] A ANEE WAle| #EAE Al
EA0 A7 e Bk
¥ & ESR, CRP 59 9% FX
FAaolA =2 AFE Ho FAh il
Lee 573 Hwang 57 ESR, CRPE AWHE 843 B8l
thal 3+93l Jakoson V& CRPS #ASITH 3
593 Ahn 57 ESR3 #AIgITH @dth. Stokland 57
Ahn 572 CRPS} AlwtEste] fofd 4w w7} vk &
olg€A Eu ESR, CRPE d34 W&o AZ=EA A4S

o of
e ® 3
—
(=]
S
o,
lo
of
Jo

o
9,
=2
R
Jo
<
i

il

oX
(]
1o
_>|‘l_‘,
o
)
%0,
o
v
o

1
K

ot

o r

A

Rl

5

¥ o
N dh dn
>
o Flz o2
rlr OE =
Sist

E gt L
f o o
o

rir N

A

1o
e 3
-

TolAE o7t &

pats
f
o

e,

ot

2 Goldman 5%, Majd V9] A9l & FOZ Smellie

Ve Bdg g g Fole] wo] fojA Awst AAW
Aol AdbEe] o wol FAHAL 1 A HFEIF ANkEe
Aok vgek Zoe WA o™ Winberg &
= g2 AlgkEe] A
Aok Basiich A9 es BE 2 qRE LT oY
HA o] gl TS HFS] HA AHAEE dol A
A FY F 24-36A17k0l 217gellA] AnkEe] o] e g
3‘_

- 1001 -



olEl & <] 39l :

—_

=
Rl

FolEtha St

—_—
0
s

Fel3h

3

7F gl 3541 919] 3%l Hl

=P <0.05).

‘o 9

=41
=

Atk Robert

g

No

ol
=
Br
—

Tor
Njo

1.._mo

o
o)

FolaH Al E=UTHP<0.05).

3 A== Al

BAA A=l €]

Jaz AT wol

o, o FAeA wAt YT

ki3

Fob 14 olgoz

3]

1A ©]
Holx] G UTHP>0.05).

$4e AN e

L
L

Aol &

ki3

w ol

o a3 THP<0.05).

=4
[e)

3}A 5t Ransley

o T8

~

39%38 mg/dL, 27.9+181 mm/hro.=
9

bic webd wee) o <

S

| @qea

0
i

A = kHH(P<0.05).

2lst]

Apole] wAlE

iz

X
N

1.._mo

i
il

~—

o

oF

R

~

o ¥t
T

# 9ol

iR

s

S
43

ol

5

oboll Al VCUG #HAME &

o =
A,

o
N
mnAO
|
ol
=
o
of
No
o
S
jl
ar
o
mnAO
=
o
Njo
‘mo
ol
o)
A
=
)
o+
<
= N
=
o
o o
0
~ N
G
o °.
B8 Hm
73
Plo "
[aW)
z 9
O w
=R
s
P
N~ b
‘m.o
T
ME (s
o
& ok
™o
X %o
~ 30
w P
T ol

References

1) Jakobsson B, Berg U, Svensson L. Renal scarring after

acute pyelonephritis. Arch Dis Child 1994;70:111-5.
2) Rushton HG. Urinary tract infections in children. Epide-

miology, evaluation, and management. Pediatr Clin North

Am 1997,44:1133-69.
3) Eshjorner E, Berg U, Hansson S. Epidemiology of chronic

renal failure in children:a report from Sweden 1986-94.

Pediatr Nephrol 1997;11:438-42.
4) Sreenarasimhaiah S. Hellerstein S. Urinary tract infections

Pediatr

per se do not cause end-stage kideny disease.

Nephrol 1998;12:210-3.
5) Imam A, Roberts R, Verrier Jones K. Chronic renal failure

~

Asel EAAY. 2 A%

in children in Wales:a prospective epidemiological study

1994-97 [abstractl. Pediatr Nephrol 1998;12:C182.
6) Rushton HG, Majd M, Jantausch B, Wiedermann BL, Bel-

o] glthe AT A7t Yol ool o

g

E
il

)

BN

P —
0
s

man AB. Renal scarring following reflux and nonreflux
pyelonephritis in children : evaluation with 99m’l‘cfdimercap*
tosuccinic acid scintigraphy. J Urol 1992;147:1327-32.

7) Goldraich NP, Goldraich IH. Update on dimercaptosuccinic

119961 19l 20049 128744 FA4F &

g Aoftel

1

Tl

]

Br
w5
o
o

ﬂ_mo
Nr

kel

2
o

acid renal scanning in children with urinary tract infection.

Pediatr Nephrol 1995;9:221-6.
8) Rushton HG. The evaluation of acute pyelonephritis and

o

s AAE AAsR

~. O
WgEE

71l ESR, CRP,

¥+ DMSA

= st 4-671€

VCUG #AH

ko3
T

. . Omos e .. .
renal scarring with *"Tc-dimercaptosuccinic acid renal

scintigraphy : evolving concepts and future directions. Pe-

diatr Nephrol 1997;11:108-20.
9) Orellana P, Baquedano P, Rangarajan V, Zhao JH, Eng ND,

FATE

Fo] Z2ALS)

3|

- 1002 -



Fettich J, et al. Relationship between acute pyelonephritis,
renal scarring, and vesicoureteral reflux. Pediatr Nephrol
2004;19:1122-6.

Gonzalez E, Papazyan ], Girardin E. Impact of vesicoure-

teral reflux on the size of renal lesions after an episode of

acute pyelonephritis. J Urol 2005;173:571-5.

11) Majd M, Rushton HG, Jantausch B, Wiedermann BL.

Relationship among vesicoureteral reflux, P-fimbriated E.

coli and acute pyelonephritis in children with febrile

urinary tract infection. J Pediatr 1991;119:578-85.

Winberg J, Bollgren I, Kallenius G, Mollby R, Svenson SB.

Clinical pyelonephritis and focal renal scarring, a selected

review of pathogenesis, prevention and prognosis. Pediatr

Clin North Am 1982;29:801-14.

13) Hodson CJ, Edwards D. Chronic pyelonephritis and vesico—
ureteric reflex. Clin Radiol 1960;11:219-31.

14) Bailey RR. The relationship of vesicoureteral reflux to

urinary tract infection in chronic pyelonephritis-reflux ne-

phropathy. Clin Nephrol 1973;1:132-41.

Ransley PG, Risdon RA. Renal papillary morphology and

intrarenal reflux in the young pig. Urol Res 1975;3:111-3.

Heale WF, Ferguson RS. Pathogenesis of renal scarring. In

:Kass ED, Brumfitt W, eds. Infections of the urinary tract:

proceedings of the Third International Symposium on

Pyelonephritis. Chicago University of Chicago Press 1975;

201-4.

Roberts JA, Suarez GM, Kaack B, Kallenius G, Svenson

SB. Experimental pyelonephritis in the monkey. VII. As-

cending pyelonephritis in the absence of vesicoureteral

reflux. J Urol 1985;133:1068-75.

Fernbach SK, Maizels M, Conway JJ. Ultrasound grading

of hydronephrosis: introduction to the system used by the

Society for Fetal Urology. Pediatr Radiol 1993;23:478-80.

Lebowitz RL, Olbing H, Parkkulainen KV, Smellie JM,

Tamminen-Mobius TE. International Reflux Study in Chil-

dren. International system of radiographic grading of vesi-

coureteral reflux. Pediatr Radiol 1985;15:105-9

Winberg J. Bollgren I, Kallenius G, Mollby R, Svenson SB.

Clinical pyelonephritis and focal renal scarring. A selected

review of pathogenesis, Prevention and prognosis. Pediatr

Clin North Am 1982;29:801-14.

21) Londe S. Causes of hypertension in the young. Pediatr Clin
North Am 1978;25:55-65.

22) Dillon MJ. Recent advances in evaluation and management
of childhood hypertension. Eur J Pediatr 1979;132:133-9.

23) Crabbe DC, Thomas DF, Gordon AC, Irving HC, Arthur
RJ, Smith SE. Use of gngc—dimercaptosuccinic acid to
study patterns of renal damage associated with prenatally
detected vesicoureteral reflux. J Urol 1992;148:1229-31.

24) Jacobson SH, Eklof O, Eriksson CG, Lins LE, Tidgren B,
Winberg J. Development of uremia and hypertension after
pyelonephritis in children a 27-year follow up. BMJ 1989;
299:703-6.

25) Lerner GR, Fleischmann LE, Perlmutter AD. Reflux ne-
phropathy. Pediatr Clin North Am 1987;34:747-70.

26) Yu JY, Suck HC, Song JY, Park MS, Pai KS, Kim YS.
Incidence of vesicoureteral reflux and renal scar in asymp-
tomatic siblings of patients with primary vesicoureteral
reflux. J Korean Soc Pediatr Nephrol 2003;7:181-8.

10

=

12

=

15

N

16

N

17

-

18

N

19

=

20

=

Korean ] Pediatr : A48 ¥ #19 & 20054

27) Gutteberg TJ, Stromme P, Saebo-Larsen J, Flaegstad T.
Unilateral vesicoureteral reflux in children. Study on urine
specific gravity, osmolarity, beta-2-microglobulin and lac-
toferrin. Eur Urol 1987;13:390-2.

28) Sparr KE, Balcom AH, Mesrobian HG. Incidence and

natural history of contralateral vesicoureteral reflux in

patients presenting with unilateral disease. J Urol 1998;160:

1023-5.

Giorgi LJ Jr, Bratslavsky G, Kogan BA. Febrile urinary

tract infections in infants:Renal Ultrasound remains ne-

cessary. J Urol 2005;173:568-70.

30) Goldman M, Bistritzer T, Horne T, Zoareft I, Aladjem M.
The etiology of renal scars in infants with pyelonephritis
and vesicoureteral reflux. Pediatr nephrol 2000;14:385-8.

31) Polito C, Rambaldi PF, Mansi L, Di Toro R, La Manna A.
Unilateral vesicoureteral reflux:Low prevalence of con-
tralateral renal damage. ] Pediatr 2001;138:875-9.

32) Hwang SJ, Lee SJ. The risk factors of renal scar in child-
hood acute pyelonephritis. J Korean Pediatr Soc 1999;42:
545-52.

33) Ahn SH, Yoon SY, Yoon JH, Moon DH, Park YS. Changes

in the findings of 9ngc—dimer(:aptoSuccinic Acid(DMSA)

scan after acute pyelonephritis in childhood and renal scar.

J Korean Pediatr Soc 2000;43:543-9.

Kim KH, Jang SH, Lee DY. Factors associated with renal

scar in children with vesicoureteral reflux. J Korean Soc

Pediatr Nephrol 2001;5:43-50.

Lee SY, Lim SH, Lee DY. Initial 9ngc—dimercap‘tosuccinic

acid(DMSA) renal scan finding and vesicoureteral reflux as

predicting factor of renal scarring. ] Korean Soc Pediatr

Nephrol 2003;7:44-51.

Polito C, Moggio G, La Manna A, Cioce F, Cappabianca S,

Di Toro R. Cyclic voiding cystourethrography in the diag-

nosis of occult vesicoureteric reflux. Pediatr Nephrol 2000;

14:39-41.

Stokland E, Hellstrom M, Jacobsson B, Jodal U, Sixt R.

Renal damage one year after first urinary tract infection:

role of dimercaptosuccinic acid scintigraphy. ] Pediatr 1996;

129:815-20.

Funston MR, Cremin B]. Intrarenal reflux-papillary mor-

phology and pressure relationships in children’s necropsy

kidneys. Br J Radiol 1978;51:665-70.

39) Smellie JM, Poulton A, Prescod NP. Retrospective study of
children with renal scarring associated with reflux and uri-
nary tract infection. BMJ 1994;308:1193-6.

40) Whitaker RH, Sherwood T. Another look at diagnostic
pathways in children with urinary tract infection. BM]J
1984,288:839-41.

41) Roberts JA. Mechanisms of renal damage in chronic pye-
lonephritis. Curr Top Pathol 1995;88:265-87.

42) Roberts JA, Roth JK, Domingue G, Lewis RW, Kaack B,
Baskin G. Immunology of pyelonephritis in the primate
model. VI. Effect of complement depletion. J Urol 1983;129:
193-6.

43) Shimamura T. Mechanisms of renal tissue destruction in
an experimental acute pyelonephritis. Exp Mol Pathol 1981;
34:34-42.

44) Ransley PG, Risdon R. Reflux and renal scarring. Br ]
Radiol 1978;51(14 suppl):1-34.

29

=

34

z

35

N

36

N

37

-

38

N

- 1003 -



