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Vesicoureteral Reflux and Renal Scar

Hee Young Nam, M., Joon Heon Shin, M.D., Jun Ho Lee, MDY,
Eun Na Choi, MLID. and Hye Won Parl, M.D.

Department of Pediatrics, College of Medicine, Pochon CHA University, Sungnam, Korea

Purpose = Vesicoureteral reflux(VUR) is the major risk factor of utinary tract infecton(UTI)
in ¢children and may result in serious complications such as remal scarring and chronic renal
failure. The purpoge of this study wag to evaluate the relationghip between VUR and renal
scar formation, the usefulness and correlation of various imaging studies in reflux ne-
phropathy, and the spontaneous resolution of VUER.

Methods : We retrospectively reviewed 106 patients with VUR with no accompanying uro-
genital anomalies in the Department of Pediatrics, Bundang CHA Hospital during the period
from Jan. 1996 to Mar. 2005 Ultrasonography and ggm’l“{::—dimercaptr:Jsm:c::‘mi{: acid(DMSA)
scan were petrformed in the acute period of UTL Voiding cystourethrography(VCUG) was
performed 1 to 3 weeks after treatmment with UTL Follow—up DMSA scan was performed 4
to 6 monthg after treatment and a follow-up VCU: wag performed every 12 months.
Results : The mean age at detection of VUR wag 13.8+22.2 months and the male to female
ratio waz 2:1. The incidence of remal scarting showed a tendency of ditect correlation
bhetween severity of VUR(P<0.001) and abnormal findings of renal ultrasonography (P<{0.01).
£3.22¢(24 of 38 renal units) of renal parenchymal defects present in the first DMSA scan
disappeared on follow-up DMSA scans. Follow-up DMSA scans detected renal scars in
7(14%) of 50 renal units with ultrasonographically normal kidneys. Meanwhile, ultrasono-
graphy did not show parenchymal defects in 7(36.8%¢) of 19 renal units where renal scarring
was demonstrated on a follow—up DMSA scan. The spontaneous resolution rate of VUR was
higher(75%4) in cases with low grade(I to IT) VUR(P<(.01).

Conclusions : The presence and geverity of VIUUR and abnormal findings of renal ultrasono-
graphy significantly correlated with renal scar formation. DMSA gscan wag ugeful in the
diagnosis of renal defects. Meanwhile renal ultrasonography was an inadequate method for
evaluating renal parenchymal damage. Therefore, follow—up DMSA scans should be perform-
ed to detect remal scars even in children with low-grade VIR and normal renal ultra-
sonography. (J Korean Soc Pediatr Nephrol 2006;10:201-212)

Key Words: Vesicoureteral reflux, Renal scar, Renal ultrasonography, ™ Tc dimercapto-
stccinic acid(DMSA) scan, Resolution
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= 65+127/08019H . el 28.0+2027 9=
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0.001), AA 106=E 12789 wgke] 0% (755
%), 12704 o]ile] 267(24.5%) o]l 12704
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Table 1. Age and Sex Distribution of VUER

Agel(month)
Sex
<12 =12
Male(24) 640 80.0) 60 231)
Female(%4) &0 20.0) 00 789"
Total(%) 0010007 260100.0)

P00 compared with male

Table 2. Distribution of VUR Grade according to
Age Group(n=106,160 Renal Unit)

Agelmonth)

<12 =12 Total(26)

Grade of I 180 15.5) 50 135) 240 150)
VIR I 330 26.8) 60 168.2) 360 244)
il 240 19.5) 140 37%) 380 237)

v 370 301 100 2700 470 294)

K W 81 20 54) 120 718)

Total(%) 123(100.00  37(100.0) 1600200.0)

Table 3. Eelationship of First DWSA  Scan
Findings and VUE (n=102, 204 Renal Tnit)

First DVISA scan

g iolalels] ] - A 10"E A2E 2000

T8 24404

r ==

&21(15.0%), U 55 39251 (24.4%),
IBAER (23.7%), IV 5 474EH
(29.4%), V B9 124097 5%0act e
FE Vel 160712 AGHE 12709 v
12704 olate] AT wet 953=E iﬁ}f&
A d¥ETd BE 9FATY £x4d=
HATHP>0.05, Table 2).
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AA 1069 F 102944 F47] D
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(41.2%)ll A AZEo] ddh. HFF
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F 6AER(6/84, 7.1%), I T5F 1249-9(12/34,
14.3%}, I 55 150 (15/84, 17.9%), IV &
F 304EH(30/84, 367%), V T 114
(11/84131%)2 975F°] £&T5% 12& &
o] WTHP<OO0L, Table 3). A¥Fd w2
F47] DMSA AFAA Addge] s 12
A el A 624 T (62/166, 39.7%), 12709
ol abel A 2241E$](22/48, 45.8%)2 A#T w
£ F47] DMSA AFAr A AdL2] vz
= zel7b fZGHP>0.05, Table 4).

3 %7 DMSA AIFAR}

F47] DMSA AlFAbe A AZA{s0] dAE
d Follld 2278 AR 4-6718 Fo T4
DMSA AFAMS Aldstdch. F47] DMSA 4
Fatel A Aol UAd 71H(E A F

JEERIEL

nomnal(%) abnormal(%6)” Totall%) Table 4. Age Distibution of First DMSA Scan
Grade of Findings(n=102, 204 Renal Unit)
YVUER () 410 34.3) 100 11.9) 510 25.40) First DMSA scan
I 170142 & 71) 23113 . - .
I 240 200) 12( 143) 360 176) normal(%)  abnormal(%)” Total(%6)
D 22( 183 150 179) 370 18.1) Age(month)
v 160 13.3) 300 327 460 22.5) <12(%) Q4160.3) £H2039.7) 156(100.00
W o0 00 110 13.1) 110 5.4 =120%) 26054.2) 22045.8) A8(100.00
Total(%) 1200100.0) 84010000 2040100.0) Total( %) 120(53.6) 34046 .4) 224(100.00
‘P<O001 compared with normal DMVSA scan ‘PE0n
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Table 5, Eelationship between Grade of VIR
and Renal Scarring (n=40, 80 Renal Unit)

Table 7. Age Distribution of Renal Scarring
(n=40, 80 Fenal Umt)

Renal Scar Renal Scar
L] (+sey Tiotal(%e) (0% [ J0%) Total(2é)
Girade of Agelyear)
VIR () 190 31.1) o0 00y 18 238) <1(%) o(21.4)  55(788) TO100.0)
I 9 14.8) oo 00 g0 11.3) =1(5%) 4040.0) 6e0.0) 10010000
I 130 21.3) 4 21.1) 17( 21.3) Totall%) 9238 6l(7e2) 0010000
I 80 131) 30 158) 110 138) PS005
v 120 19.7) A 42.1) 200 2500
K ol 00 40 21.1) 40 50)
Total(%) 610100.0) 150100.00  800100.0) Table B. Sex Distribution of Renal Scarring(n=

Table 6. Eelationship of First DMSA  scan
findings and Renal Scarring (n=3%, 78 Renal Unit)
Fenal Scar

()% (%) Total( %)

First DMISA scan
abnormal(%)  14(36.8) 240633y 38(100.0)
normal(%s) 4010.0) /OO0 40010000
Total(%) 802313 golres  TE100.0)
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40, &0 Fenal Unit)

Renal Sear
(+30%) ()% Total(%)
Sex
Male(%) 14(233)  465(787)  60(100.0)
Female(%4) 502500 15075.0) Z00100.0)
Total(%) 19(238)  61078.2) 00100.00
FR005
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Table 9. Eelationship between Grade of VUR
and Ultrasonographic Findings(n=103, 206 Renal
TInit)

Ttrasonographic fmdings

abnormal(%¢)" normal(%) Total(%:)
Grade of
VIR () & 7.0 450 357) 1( 24.8)
I 5063 15( 12.7) [ 10.2)
I 8100 300 23.8) ( 18.4)
I 170 21.3) 210 167 380 184)
IV 380 450) W 78 460 223)
Voo 80 100) 40 32) 120 5.8
Total(%) S0100.0) 126010000 206(1000)

P00 compared with normal wWtrasonographic
findings

Table 10. Relationship of Ultrasonographic Find
ings and DM3A scan(n=100, 200 Renal Unit)

d 5ol e A - A 10dE A2F: 20064

DMSA AFARAA o] &7e] gld g24¢

2 & 50ER(61.0%) M AxLst A
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£7E BAHTable 11} © ‘ezl AFS:
AAL 2722 AEE dPLS H38 5 e A
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Hd &FH 717HL 204+17578019 7 957}

Table 11. Relaticnship of Ulirasonographic Find
ings and Renal Scarring(n=32, 78 Renal Unit)

First DMSA scan

abnormal(%) normal(%) Total(%)

Renal Scar

abnormal(%) normal(%) Tatal(%4)

Ultrasonographic
findings
abnommal(%) 50(62.5)° 300375y B00100.0%
normal(26) 32(26.7) 830733 1200100.00
Total(%) 8204100 118(5%.0)  200000.00

Ultrasonographic
findings
abnormal(%4) 12(42.9) 16(57.1) 280100.0)
normal(26) T(14.00 43(86.0) 5010000
Total(%) 19024 .4) no(78.6) 7810000

P00 compared with nermal wWtrasonographic
findings

*P001 compared with normal ultrasonographic
findings
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Table 12. EResults of Medical Management with

B2 987l 339 e A 2323
o] Table 13}

Details of Patients at Presentation(n=47, 70 Renal

Tnits)
Result
Warlable
Resolved(n=48) Persistent(n=22) Totalln=T0)

Age at dlagnosisimonths) T.T4145 1254194 924165
Follow up duration{months) 2144175 2254100 2174155
Sex

Malel %) 360720 1402800 E00100.00

Female(%4) 1206000 8140.0 200100.00
Laterality

Unilateral (%) 15(62.5) 9(375) 2A0100.00

Bilateral( %) 33 130283 AG(100.00
Age gronp(month)

<12 4407140 1802500 620100.00

>12 A50.0) AB0.0) B100.0%
Ultrasonographic findings

Abnormal (%) 9(56.3) T7(43.8) 1601000

Wormal( %) 36(70.6) 15(29.4) 210100.00
1% DMSA scan

Abnormal (%) 21(70.0) 90300 300100.0)

Wormal( %) 230839 1303610 360100.00
Renal scar

(+)06) A50.00 AE0.00 B100.00

(056 25075.8) 8(24.2) 330200.00
Degree of VIIR

Grade I (%) 39(75.0)° 13(25.0) 52(100.0)

Grade TV V(%4) Q0.0 QE0.0 180100.00

‘P05 compared with Grade IV V
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Table 13. Characteristics of VUE Patients with Possible Congenital Atrophic Renal Scars

Pt Age of o 5 Cr on
No THagnosis (M/F) VIR DMSA Scan last visit Outeome
(month) (mg/dL)

il 2 il Rt: GeTV, Lt Gall Small Rtkidney with diffusely 04 Op.
decreased uptale

2 i il Rt: (-}, Lt:GelW Small TtLidney with diffusely 05 Persistent

decreased uptake

3 2 W Bt: GeWV, Lt: GeIV Shrurken Bt Lidney with diffusely 05 Op.
decreased uptale

4 2 W Bt Gell, Lt GeV Small TtLidney with diffusely 05 Persistent

decreased uptake

5 3 W Rt: GeTV, Lt:{-} Small Rtlkidney with diffusly 04 Persistent
decreased uptale

g 7 F Rt GeIl Lt: GV Small Lt Kidney with diffusely 06 Op.
decreased uptale

7 1 i1 Btz GeWV, Lt GeIT Small Bt Lidney with focal cortical 0 Op.
defert at upper & lower pole

2 i W Bt: Gell, Lt: GalW Small Ltlddney with diffusely 085 Op.
decreased uptale

4 5 WL Rt:{-), Lt Grv Small Ltlidney with diffusely 05 Op.
decreased uptale

1% 2 il Rt: GeTV, Lt: Gal'V Small Rt. kidney with diffusely 05 Op
decreased uptale
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