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Flow Velocity of Left Renal Vein in Children with
Asymptomatic Hematuria or Proteinuria

Young Jun Rhie, M.D., You Sik Hwang, M.D.
Jae Seung Lee, M.D. and Myung Joon Kim, M.D.*

Department of Pediatrics, The Institute of Kidney Disease,
Department of Diagnostic Radiology®, Yonsei University, College of Medicine, Seoul, Korea

Purpose : Nutcracker syndrome must be considered when hematuria or proteinuria occurs in
a healthy child. The purpose of this study is to investigate the prevalence of nutcracker
syndrome among children with asymptomatic hematuria or proteinuria, and to obtain the
ratios of the peak velocity of the left renal vein between the aortomesenteric portion and the
hilar portion in children with asymptomatic hematuria or proteinuria in which nutcracker
syndrome was excluded and to observe whether the ratios are affected by sex, age or
urinalysis findings.

Methods : Using Doppler ultrasonography, we measured the flow velocity and obtained the
peak velocity ratios of the left renal vein at the aortomesenteric portion and at the hilar
portion of the left kidney in children with asymptomatic hematuria or proteinuria who visited
the Division of Pediatric Nephrology, Severance Hospital from May 2001 to March 2004.
Results : Of 304 children with asymptomatic hematuria or proteinuria, 107 children(35.2%)
were diagnosed with nutcracker syndrome. For 197 children with asymptomatic hematuria or
proteinuria excluding nutcracker syndrome, the mean ratio of the peak velocity was 254+
0.73, which was not affected by sex, age or urinalysis findings.

Conclusion : Nutcracker syndrome was the major cause of asymptomatic hematuria or pro-
teinuria in children, comprising 35% of all cases. Doppler ultrasonography was helpful in the
screening of nutcracker syndrome and prevention of its complications. For children with
asymptomatic hematuria or proteinuria excluding nutcracker syndrome, the peak velocity
ratio of the left renal vein did not differ from that of normal children and was not affected
by sex, age or urinalysis findings. (J Korean Soc Pediatr Nephrol 2005;9:15-20)

Key Words : Nutcracker syndrome, Doppler ultrasonography, Asymptomatic hematuria, Peak
flow velocity, Left renal vein

M B
4120051 39 149, $91:20053 49 99
HPA L o)A, LA MET AEF 1348 F
At o} FHefdr Aot w A Aol A A4 xe S97F x 9o
Tel : 02)2228-2054 Fax : 02)393-9118 W A A HARE #@uAAd dns xE

E-mail : jsyonse@yumc.yonsei.ac.kr

_15 —



44 aolT3]. WALTEA
G4 AnNE Askal), 9.

, 824 713, nutcrack-

Woox g8 @

oy ek K
dm Boox

[ ()

Om Oi E
2 i
ey 2
)
=
of¥

N of
s
My

+
=Y

o
=
ol

o
N
o

o)
T o

[0}
=

Nutcracker
S5 Ao]o] 4]
e Ao
st B3R

shujoloie]. 94 54

e
dr
i)
offt
=
i £
o
ol
o
=2

©
=
)

=)
tlo [oinil
1 Bor
£ ™
i

o
by

o
s
o
fet
14
i
)
32
£
I
vl
i
a0
2
N
1 o
BN
of

o )2
< s

HAth Kim F(7]& AdA =28 2859%
ERol s AgteEe Alole] A
FEEel FAFAAY A dF/ &=
AL, 7 AFAA FANAWe Hu g
o7} 50 o]dd A$E nutcracker FFT
A 71Ee 2 AAEA Lee (1512 A
T ARY Hi EF SRn7 41 o]

Ao Ao ek Z]Eo AAIEAT

s}

2
]
o

a3y nutcracker EFFE AL FHA
dy 2 gy Folo 3 At vl ekl
B AT 2Fe B34 dn o}

p
=
E)

o J

i
=
z

i
Fll

O
4
By
Q‘_IL

4} nutcracker
I, nutcracker =F7S A9
= il gofolA FHalA
F&rule HYE F5ta A

Aol g ool UeA

-{d
L 0&‘
L% e T
)
ik
iz

e
ot

ne 4y
>

S
H
rr
N
o
T

=
o
2
i)
4
1B
i1

2001 S5ERE

nE F4A2 4

o =
o
o]

FIgaE Wadd 154 wwe] 2olE o
e

T % e

2004 3¥7AA] dm EE @
AU oo)sr Angay

doeZ 3tk B diideA dut do HAl
a4y 4, ddt st HaL 84 AsE, 89
31 HAL 8 8F3AL 8 Fuld HAL 25T
7 A oleld H), ASO 97}, FHEA|, &3
A, BE Td I 2 A, =& 259 A
e ARRAT £Fe xeue ERyEusd
G Alolo] AW HFEHEZe HAl
oMY FHiAY BF &2 E FAFAUL, T
AN FHaANe] A1 AR HTHE THA
o, olE T H1 ¥F &&H|V} 41 oL EA
nutcracker =&Fo 2 Agdd 10798 A3
Z, YA 1978& didezm A9 FHa g
F Exdle Hugd ZFURE It A,
SAA &7, AEEEATIS g5 et &
Aol A1 FF HEH]9 Fodghs vaskd
th. AMEE &3 7)ES HDI 5000(Philips,
UsA)gtk B4 A8+ SPSS version 115 %

28 AM8ste] Student t-test ¥ ANOVA

g olgstgon,

P<0.05% B9E BAHSo=®

=
fre1gel Qe goz RS

1. AT Chake

AA O aob= F 304WolRion], W)
1447, A7} 1600191, BE A=A

my

1t

54

-+

FIEADLS 961284 (A 9.8£314, oA 94

255 #A

HRAFREEEY

49 Hi dF SxH9 He

2h-2  4.03+257(4A 391+

2.50, AAF 4.13+£263)°]1L, ©] % nutcracker &

Eroz g

58m) o2 A 9

_16_

ke 1079037 499, oIt
35.22%6 A tH(Table 1).



2. MY mE FHMEY X3 HF K|

Nutcracker % %u-°] 1
7% 951, AL 10290t ol &9 A%
9o Hi ¥H SxdHl9 HI{(HETHL
)& 25410730130 th Fu
Aol H3u FF F=u HIEge 747 2.55=F
0.71, 254107602 &3 Hol= AATHTa-
ble 2).

Ll
o,
i)
2
k=)
rd
Y
[

Table 1. Ratio of the Peak Velocity of the Left
Renal Vein between the Aortomesenteric Portion
and the Hilar Portion in all Children with
Asymptomatic Hematuria or Proteinuria includ-
ing Nutcracker Syndrome

] Méle Female Total
(n=144) (n=160)  (n=304)

Age(mean+SD) 9.8%+3.1 94+25 96*+28
Ratio of PV” 391250 4.13*263 4.03£257

Abbreviation : PV, peak velocity
The data are presented as mean*SD

Table 2. Ratio of Peak Velocity of the Left
Renal Vein between the Aortomesenteric Portion
and the Hilar Portion According to Sex in Chil-
dren with Asymptomatic Hematuria or Proteinu-
ria excluding Nutcracker Syndrome

Male Female Total
(n=95) (n=120) (n=197)

Ratio of PV” 255+0.71" 254=0.76" 2.54+0.73
(range : 1.08-4.00)

Abbreviation : PV, peak velocity
"P>0.05
The data are presented as mean+SD
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Peak Velocity of the Left Renal Vein between the

Aortomesenteric Portion and the Hilar Portion in Children with Asymptomatic Hematuria or Proteinuria

excluding Nutcracker Syndrome

GH MH P Both Total
v (n=40) (n=138) (n=15) (n=4) (n=197)
Ratio of PV 2594+0.78" 2.52+0.73 264+0.62" 2.17£0.58" 2.54*0.73

Abbreviations : PV, peak velocity; GH, gross hematuria; MH, microscopic hematuria; P, proteinuria;

?oth, hematuria and proteinuria
P>0.05
The data are presented as mean=®SD
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Table 4. The Age Groups and the Ratio of Peak
Velocity of the Left Renal Vein between the
Aortomesenteric Portion and the Hilar Portion in
Children with Asymptomatic Hematuria or Pro-
teinuria Excluding Nutcracker Syndrome

Preschool”  School’ Total
(n=27) (n=170) (n=197)
Ratio of PV 258+0.717 2530747 254+0.73
Abbreviation : PV, peak velocity
*Preschool : (age<7)
TSchool : (age>7)
TP>0.05
The data are presented as mean®SD
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