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Risk Factors for Atrophic Renal Scar
Jung Won Lee, M.D., Hyun Jin Kim, M.D.” and Seoung Joo Lee, M.D.”

Department of Pediatrics, Seoul Municipal Dongbu Hospital, Seoul,
Department of Pediatrics’, Ewha Womans University College of Medicine, Seoul, Korea

Purpose : An atrophic renal scar(RS) is one of the underlying causes for childhood hyper-
tension and chronic renal failure. The risk factors for atrophic renal scar were evaluated.
Methods : 41 children, who presented with first febrile urinary tract infection at the Ewha
Womans University Hospital between 1995 and 2003 and had generalized atrophic RS on
#mTe-DMSA renal scan, were retrospectively studied. Atrophic RS was divided into severe
atrophic RS(n=14) if relative uptake on renal scan was below 10%, or mild atrophic RS(n=
27) if relative uptake on renal scan was between 10-35%. RS was defined as congenital if
the scar was detected on the first renal scan, and as acquired if the scar developed on the
follow—up renal scan from acute pyelonephritis of the first renal scan. The control group was
consisted of randomly selected 41 children with segmental RS. The risk factors for atrophic
RS such as the generation time, VUR, gender and ACE gene polymorphism were evaluated.
Results : The age distribution of atrophic RS and segmental RS did not differ significantly
(P>0.05). The rate of congenital RS in atrophic RS was 61.0%(25/41), which was signifi-
cantly higher than 9.8%(4/41) of segmental RS(P<0.01). Atrophic RS developed more fre-
quently in male children(M:F 683% :31.7%) than segmental RS(M:F 41.49% :586%)(P<
0.05). Vesicoureteral reflux(VUR) was found in 92.7%(38/41) of the atrophic RS, which was
significantly higher than 53.79%(22/41) of segmental RS(P<0.05). In children without VUR,
the male to female ratio did not differ between atrophic RS and segmental RS(P>0.05). But
in children with VUR, there was a higher proportion of males with severe atrophic RS than
segmental RS(85.7% :455%). ACE gene polymorphism did not differ between the atrophic
and segmental RS groups, irrespective of the presence of VUR(P>0.05).

Conclusion : Most atrophic RSs were congenital which could not be preventable postnatally
and the major risk factors were VUR and the male gender. ACE gene polymorphism was
not the significant risk factor for an atrophic RS. (J Korean Soc Pediatr Nephrol 2005;9:
193-200)

Key Words : Atrophic renal scar, Congenital, Gender, Vesicoureteral reﬂux, ACE gene poly-
morphism
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Table 1. Children with Atrophic Renal Scar

Number

Renal scar

41
14
27
41

Severe

Mild

Atrophic renal scar
Segmental renal scar
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ACE 4 t34d-e & 8w diifol F
3989 sol(dixw 10%, AS5A AlgkEat 29
el A A5tk 3 mL A¥(whole blood)-&
A3t DNAE F&¢ § PCR &2
sense primer 5'CTG GAG ACC ACT CCC
ATC CTT TCT3 ¢ anti-sense primer 5'
GAT GTG GCC ATC ACA TTC GTC
AGA3 (Genosys. DNA synthesizer, USA)E
o]-¢-3l9th. PCR ®Hg-Eol= DNA 05 ug, 40
pM primer, 0.5 mM dNTP, 3 mM MgCl,, 50
mM KCl, 10 nM TRIS-CLol| 1.0 U Tag poly-
merase(Boeringer Mannheim, Germany)Z 3
7Veti PCR ¥ 1% agarose gelS ©o]-&&}o]
A7195E ANE F 490 bpdl band?t Q1w
W insertion(I) allels, 190 bp®| band’} 2<%

[o5

Table 2. Age Distribution of Atrophic Renal Scar

A deletion(D) allele® #A3}A v} A UL
A4 Alnkse] Awy F¥ Ay Bx 2y
AR e 314), TEaAdgdFete] @
#d 2 ACE /42 vgdAds ZAlste] dixzdt
¢l £ alnkse] H -9 vaskedch

EAE SAS ZRIOHE o] &ste] chi HAW

e
ol
e
G
o}
it
z
'
do
o
o,
o>,
rlI,
ot
]
ofy
of)
o\

N

2 14 mRke] 429%(6/19), 1-5A)
54 ol 286%(4/1002 1A w2k
olM werort ol AT A Al
A ANkETe AR E¥oh o
ATHP>0.05)(Table 2). $1&A AwrE
A4 AlwkEo] H]&2 61.0%(25/41)01 A1

8.6%(4/12

o & o
N

f
fov 2

¢

2
O
_“-’dl“-{ﬂ’.r_&

M R o off

A

=2,

I
ol

0] 85.7%(12/14) % Z7e9 o o8 B

A AlukEsre] 9.8%((4/41)00 wls) kA =%
THP<O0D). FFoA 38 AwEe »ig
Aol Aol AAA AREE 481%(13/27)°) H)s}
oz 9w A E=ITHP<0.05)(Table 3). A4
BExE 934 AETOA dol 68.3%(28/41),
ojo} 31.7%(13/41)01 QA3 E3], FZo|ME o}
85.79(12/14), olo} 14.3%(2/14)0]9 o8 o5&
A ARET o} 41.4%(17/41), So} 586
%(24/41)0 wlate] wole] vlgo] feolF =

Age(year)
<1 1-5 >5 Total
n(%) n(%) n(%) n(%)
Atrophic renal scar 19(46.3) 12(29.3) 10(24.4) 41(100)
Severe 6(42.9) 4(28.6) 4(28.6) 14(100)
Mild 13(48.1) 8(29.6) 6(22.2) 27(100)
Segmental renal scar 21(51.2) 16(39.0) 4( 9.8) 41(100)

P>0.05
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Table 3. Generation Time of Atrophic Renal Scar

Congenital Acquired Total

n(%) n(%) n(%)

Atrophic renal scar 25(61.0)" 16(39.0) 41(100)
Severe 12(85.7)" 2(14.3) 14(100)
Mild 13(48.1) 14(51.9) 27(100)
Segmental renal scar 4( 9.8) 37(90.2) 41(100)

*P<0.01 vs segmental renal scar

Table 4. Atrophic Renal Scar and Gender Differ-
ence

Table 6. Atrophic Renal Scar and Gender Differ-
ence in Children without Vesicoureteral Reflux

Male  Female Total Male - Female  Total
n(%) n(%) n(%) n(%) n(%) n(%)
Atrophic renal scar 28(68.3)" 13(31.7) 41(100) Atrophic renal scar 266.7)  1(33.3)  3(100)
Severe 12(85.7)°  2(14.3) 14(100) Severe - - -
Mild 16(59.3) 11(40.7) 27(100) Mild 2(66.7)  1(33.3)  3(100)
Segmental renal scar 17(41.4) 24(58.6) 41(100) Segmental renal scar 9(47.4) 10(52.6) 19(100)
'P<0.05 vs segmental renal scar P>0.05

Table 5. Atrophic Renal Scar and Vesicoureteral
Reflux

Table 7. Atrophic Renal Scar and Gender Differ-
ence in Children with Vesicoureteral Reflux

VUR(-) VUR(+) Total Male  Female Total

n(%) n(%) n(%) n(%) n(%)  n(%)

Atrophic renal scar 3( 7.3 38(92.7)° 41(100) Atrophic renal scar 26(68.4) 12(31.6) 38(100)
Severe - 14(100)"  14(100) Severe 12(85.7)"  2(14.3) 14(100)
Mild 3(11.1) 24(88.9)" 27(100) Mild 14(58.3) 10(41.7) 24(100)
Segmental renal scar 19(46.3) 22(53.7) 41(100) Segmental renal scar 10(455) 12(54.5) 22(100)

*P<0.05 vs segmental renal scar

UTHP<0.05). FFNA Fobel Hl&L BHA
ANEER olyel A EA AlurEdlAe] 593
%(16/27)el  HlStAME  FofsHAl
0.05)(Table 4). W42 Fe Fut
AEE ol = 92.79%(38/41), 53
10EE 2ol M= 100%(14/14) 012 o]

A AEEEF O] 537%(22/41)] H) 3l %%}ﬂl
= FTHP<0.05)(Table 5). ngﬁ
i 7 Arle &, Sl
A4 AekE kel *3%5&01 frelgt Aol

).

%i'i’it}(P>O 05 )(Tabl 6
}_
}7

F

ol odqu N :ﬁ u}r W
(o3
rir

*P<0.05 vs segmental renal scar

%(10/22) 1)
(Table 7).
ACE

Hgte]  foJstA  BATHP<0.05)

o

AAGE 9154 ARETelA DDF

222%(6/27), 1ID® 37.0%(10/27), U3F 40.8%
1120z ¥4 ARrEde] DD 385%(5/
13), ID® 385%(5/13), ¥ 23.0%(3/13)%} 9
& Aozt SIATHP>0.05)(Table 8). 34839
ol Fatol o] met BFde Fod 2olE
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Total
n(%)

26(100)
8(100)

18(100)

13(100)

cA9H A2
3+it}. Wennerstrom
FA 32 309% <l A

n(%)
11(42.3)
3(37.5)
8(44.4)
3(23.0)

]
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T Aol
R ofols 23%00 41
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ID
n(%)
10(38.5)

o
(3-5H)E &%

3(375)
7(38.9)
5(38.5)

=

LA

ACE genotype
5

u

&

Al

[e]

=

DD
<25%)

n(%)
5(19.2)
2(25.0)
3(16.7)
5(38.5)
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Fth 1993 Ris-

°

nr}
B3l

1

= A" 867iY Axz F 4T7H¢A

148 A (hypoplasia, AHA

L

ro
A

Severe
o

Mild

Segmental renal scar

P>0.05
A

Table 8. Atrophic Renal Scar and ACE Gene Polymorphism

Atrophic renal scar
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