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Clinical features of children’'s brain tumors according to location

Seung Jeong Han, M.D., Yun Hee Kim, M.D., Young Se Kwon, M.D.
Yong Hoon Jun, M.D., Soon Ki Kim, M.D. and Byong Kwan Son, M.D.

Department of Pediatrics, College of Medicine, Inha University, Incheon, Korea

Purpose : This study evaluated the clinical characteristics of brain tumors in children according to
their location, the parental delay and the doctor’s delay between the onset of symptoms and the di-
agnosis of a pediatric brain tumor. In addition, this study compared the relationship between the
pre—diagnostic symptomatic interval and the tumor location.

Methods : A retrospective study was undertaken of 45 children with primary brain tumors admitted
to Inha Hospital from July, 1986 to June, 2004. A diagnosis of the tumor location was made using
brain MRI.

Results : The male to female ratio was 1:0.67. The median age at diagnosis was 6.0 years in sup-
ratentorial tumors, 7.0 years in infratentorial tumors. Twenty four cases(53.3 percent) were located in
the supratentorial area, 21 cases(46.6 percent) were located in the infratentorial area. The distribution
of supratentorial tumors were 14(58.3 percent) in the cerebral hemisphere and temporal lobe, seven
(29.1 percent) in the suprasellar area, and three(12.5 percent) in the pineal gland and posterial lateral
ventricle. The distributions of the infratentorial tumors were 12(57.1 percent) in the cerebellar vermis
and fourth ventricle, four(19.1 percent) in the brain stem, and five(23.8 percent) in the cerebellar
hemisphere. The most common initial symptom was seizure(37.5 percent) in the supratentorial tumor
and headache(38.0 percent) in infratentorial tumors. The median pre-diagnostic symptomatic interval
(PSI) was 21 days(range 0-240 days). The median PSI with a parental delay in supratentorial tumor
was six days(range 1-240 days), and 30 days(range 1-40 days) in the infratentorial tumor. We im-
mediately diagnosed most cases after visiting the hospital. There was no significant relationship
between the tumor location and the pre-diagnostic symptomatic interval.

Conclusion : The most common symptom of supratentorial tumors and infratentorial tumors was
seizure and headache, respectively. Although, the median pre-diagnostic symptomatic interval was
shorter than in previous studies, a detailed medical history and a correctly interpreted neurological
examination should lead to an earlier diagnosis of pediatric brain tumors. (Korean ] Pediatr 2006;
49:76-81)
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Table 1. Distribution of Supratentorial Tumors

Location Case %
Cerebral hemisphere and lateral ventricle 14 58.3
Suprasellar 7 29.1
Pineal galand and posterial lateral ventricle 3 125
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Ho] 9H(37.5%) .= 7 %L FE2 3H(125%)= AA T
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FTEAAME AEAACH), Ax25F28) Tol, ALsHT Tl
A $5AZEY), TEGY 59 4o Ao 5
Table 2. Distribution of Infratentorial Tumors
Location Case %
Cerebellar vermis and fourth ventricle 12 57.1
Brain stem 5 23.8
Cerebellar hemisphere 4 19.1

Table 3. Classification of Supratentorial Tumors by Histol-
ogic Type

Histologic type Case %
Craniopharyngioma 6 31.6
Ependymoma 3 15.8
Glioma 3 15.8
Germ cell tumor 3 15.8
Choroid plexus carcinoma 2 10.5
DNET 2 10.5

DNET : dysembryoplastic neuroepitherial tumor

Table 4. Classification of Infratentorial Tumors by Histologic
Type

Histologic type Case %

Medulloblastoma 7 35.0
Astrocytoma 7 35.0
Glioma 3 15.0
Ependymoma 2 10.0
PNET 1 5.0

PNET : premitive neuroectodermal tumor
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Table 5. Symptoms and Signs according to Location

Supratentorial Infratentorial

N=24 % N=21 %
Seizure 9 375 1 4.8
Headache” 3 125 8 38.0
Vomiting” 1 4.2 3 14.3
Ataxia 0 0.0 3 14.3
Diplopia 2 8.3 1 4.8
Growth failure 2 8.3 0 0.0
Sexual precocity 2 8.3 0 0.0
Mental change 1 4.2 1 4.8
Mortor weakness 1 4.2 1 4.8
Facial palsy 1 4.2 0 0.0
Unexpectedly 2 8.3 3 14.3
"P<0.05

Table 6. Duration from Symptoms Onset to Arrival at the
Hospital

Supratentorial Infratentorial

N=24 % N=21 %
Immediately 1 4.2 2 9.5
<7 days 1 4.2 5 23.8
7-<15 days 4 16.7 4 19.0
15-=<30 days 6 25.0 2 9.5
1-<6 months 5 20.8 3 14.3
>6 months 0 0.0 2 9.5
Unknown 5 20.8 0 0.0
Unexpectedly 2 8.3 3 14.3

Table 7. Duration from the Arrival at the Hospital to the
Diagnosis

Supratentorial Infratentorial

N=24 % N=21 %
Immediately 11 45.8 12 57.1
<7 days 1 4.2 1 48
7-=<15 days 2 8.3 1 48
15-<30 days 5 20.8 2 95
1- <6 months 1 4.2 0 0.0
>6 months 1 4.2 2 9.5
Unknown 0 0.0 1 4.8
Unexpectedly 3 12.5 2 95

A% o@Re] A A 717k Hubah
el FA oA sho] AR E7
CHTable 7). v} Audy FFo] 2$- 64 u) AAS
2 sl SAEAS B8y 53 cirF 124 w HHAF
AR 9 2Tde] A WES Awhe} 67 |
S7F Ao, Ha )5
34 ol & F
Ads o7t gk

d0, ot
-z
1o
ol
T
K3
>
i

fu
Job
N
i,
o
o
N
=
4z
Shs
9

r

2
)

3 AN
oo b b ¥

%
B
bt
-
fm
il
N
[
fru
=
:\(2
ol

H
T

= CHE AS FHEANAA Fde 2
-2 154 ©]3} ofdolol A 1009tE T 357
A (=R

obe] HFFe ofZolMst thE B s E4E AHm 9
5|

f
ki

N
m
1 2
N
4
o
_>‘J_“
9,
2
I
o
=
__cl)&
o
r
o
2
X
§2
o,
T

N
]
X
32
rlr
oE
4
N
o o
o2
ol
X
Job
ofN
i
[

S ol
it
2 o

ool o2 B

oX, o2 1l

b
[}
= O
i
ofN
o2
o
Me
el
rir
o,
i)

.?i‘.

iE Mo

Z(astrocytoma)®©] 50%, & &XEA3¥EF(medulloblastoma)

1 20%, A=A EZE(ependymoma)®] 5-10%, ™#AF=E
(craniopharyngioma)©] 6-9%=% A9 80%E A8t 3l
O ue] BaelME o9l WSE EEZE yrehyo] WAEF]
407% % 7PF ME7L Eokom HARAEF(16.3%), Al
FE(101%) ol AR5 Hgolm WAEFO] 18.0%
2 M Bk SARAMEEF(18.0%), MBI TFE(154%), =4
BhA| EE(12.8%) ¢ WE=S ®W3th Barnholtz-Sloan 5]
Ht ®aof ot ¥Fge] X237
Bow ofrlolel e HAMAMEZI WAXEE A ST FUo]
2 Q1F vlgte] @ka, vAFHRIA QIEAA
=2 HTE AREHen Ay T4E o gl HASAh
J o

olmA MR HABHEE] TP B Aow w

>
e

o

3L
L

il o

R\
i
i1

N
o2
1,
N
0,

o O
>
o
2,
ofy -

,78,



20061

o

A 4948 A1

Korean ] Pediatr :

3

Z}A
o] 20%% 714

OO
T HEs

o] 6%E T+ MAR ¥

1=z
LT o

7ok el Mele

b,

S

A olera

-
s

£(18%), 3t

3L
-

stom, WA

Fo] 47 15.8%°]

Fol 35.0%, EA

3L
ol

A EE, A2 A

2x]9)

20-40

L
L

o

T 36%°1A

ol 35.0%, ¥zt

X

X

SAEA

15.0%°] 1.

129 Williams 57

99, Ibrahim 527 R iro| A= 12% 2 JeRtTh

Bael] we} s

L
L

Z0fe A

of uhdh thEA et

A, FE, AR, 9

Jolu} Fat

Z
=1

1491 37 wol &

0
wjr
jang

Azl A

WEFE A €]

e e, =%

/RO]»

No

Rnoz &

o] Al 7}A

AT 9%l A=

3u) A Feha

o

-

L
L

Aol A

=

}‘315}22).

S

Zel Hlgte] A8 AAHUTL B

) =

3]

A7}

210l o
ﬂzz

BHY

A
.

Pwr FE, 94, FEY] teht

=

il
7
=

]

of olde] mu

® N K oo

T ook I Mo

© T FFE

o) o = —~—

H = o

Moo 4
N o=

e T

JI TN

XKNr < W

L_%#A%

DG~

ﬂwuhﬂi

Muwﬁr‘_oﬁ

i ) owr

Mn_tud.mﬂ

zhuvﬂ_oli

Enoﬁ_mll

mﬂmM]U

ot

of © wM

iy

=

@)

=

]

>

(o2}

(@)}

—

iy

A
k-
s

=z}
=
o

o}
Wo @l o o0

<
;AZomﬂ .
F R T B
o oo T
)
REE”
oTﬁﬂ.“A.lo#E
ﬁo\umo‘LlEo
0
T3
ooﬁozTJo
Mo ,ilko
e w
LFgHE
WﬁﬂLﬁowﬁ
5 H
m;w.wL‘AvaUy
N
Enﬂn‘m‘.rr
o . 0
T AR R

A7ko] 1635-1959 APV A 50% o]de] 671

!

o

o 2

stk

=
=

}ol]

Parinaud’s

S T
T
BB
_L-I
o
w O
T
‘._d %
5 =
(ep} |
=g
s &
S .
=
T K
% 5
IERGY
= N
o
K o
=
Ut
% =
WL
Ll
ﬂ 0
Nfo
-
LSOy
° T
P T
O o
Gol -
T o
i
® I
)
W
)
T34
Egc
¥ ™
N el
oW
T
= I
50 o
P
M o
- <
To U
TR
re =
TR
B
ol _n.mOy
Mo

2ot Al

o

Al 60% 1141

o
e

N4

1

Aol A

e

50

e}

of =%

A
o)

s

1o

[e) =
- T

=24
[e)

Edgeworth

A ek

3]

ol
e

I} ool Sl Al dolA

=
A

AER of

1968 A%

o
T

L
L

= Yeh

] Haol A

26) &

t}a ®BuE9th Dobrovolijac 2% Mehta 5

0}

"

S WelA

g FEe

9]

&l

= M

Adgomn Yen

TEE

~ o
ﬁiﬂ
X 0
o T
T oo W
‘Wﬁnnﬂﬂ‘_
w7
ﬂLHoEm
_L_luuw
szmn
X W ool
B, R
o X
Mo:aﬂ
&o‘uAlw
ﬂLﬂUr
o) TH
_ T T
IR
~ o
o T e
4T N
o) B oE
o x ¢
Mo 5% 7
w
T
o o My
A oz o
W
X % w
o R
—_ o~ O
Auoﬁw
— 5
do o
ET},O
3 o
Tz
W owr
2R
s % F
o T
- EO
T
M%ﬂ
N
]
ﬂﬂ:l,
T E oY
Xﬂrm
TR
T o
—_—
o o
iWEEo
LT
mﬂ|r7
o LT
N o
= T

3
s

e ol astelof e,

=
o

A = Ege] 7

g

oA Btk AA

= Sos

5

o)

ol o4l Sopgol Al glo]

%0

vkE| L 8-10%0l)

1o

= Azka,

ol

mor Consortium®] SA-7-ollA F%¢

ANM FE& ThsFom 14 o]Fe] FolellA

,79,



a

=] A~
Elac

o

9] 590 ¢ Ao} HFTF LA uhE FEE 1

o

B usAs ogile] %L o4le)
7ke] Aolol dia zAlSHAT.

BB 019964 7RRE] 2004 62744 Qlho)sh
T Al HFFoZ Mk 154 o]ste] FholE Uiy

7174 A drkel Alzte]l AnpglEXel e T @S A
stk LA A= AR A (R B G ) ol A
Aol w2 S AR EFIGh

A 0 HEFoR g e Fols BT 45%0)a ol
7} 277, oJol7b 18% ol th. 3y
SPRE 604, AWEtE 7042 F owzke] fold 2
1= itk AT Aol 249 (53.3%), Mol
219 (46.6%) HATAT AR FdolAE dinbr 2 Sy
A FFo] 141 (58.3%), EI7IQE AR Fgo] 7H(29.1%), F34
2 A3 HAd FRrEEe] 39 (125%)% ZH7t AR sk sl o
= AF o] 1278(57.1%),
HFEE o] 49(19.1%), WX TUo] 5H(23.8%)% A5}
TEoR ZGA Folge FFHLE AN TEAAME
9W(375%) 2.2 M Wi FE5E 39(125%)% A

o)
& T A

TFAA = Aol

Hakshy Fo A

hs)

i}
o
-z
ofx
o2
9,
R
fl
[
X
ofj
-z
N
2

g 2B
o

EOO R T

K
=}
ol o, =
o org
o
ol
& o
—~ =
L ¢
< o
o o2
=2
h >
BN e
@
2 o
N <)
A
2 %
ox ~
£ &
o
g
(o
(il
AN)
N
_|>i

fr

1n
offt Jp -
=2,
=
[«0
o
2

©
3&
=2
©
2
_[E )
ox 2
Jr o
-z
N 2 g2
o2
=
ol
o
£
> &2
X rlo
P
o
it
)
o
3L
=
¥
o
o
=
S

i)

Pl

& i
ol

ol

-z

ofN

o2

_>L O
rir

2

%

)

[

W o
Jo

1o,

o,

A et

3
o
=
offt
By

7} st
A B zofld HFgel AE 9 Ay FgAE
H

[¢]
Alo] Wekshr Bl

oy
2 o
NI )

2
~
v
Y,
>
=
[rt
f
o
i
ofN
o2

References

1) Lee K], Choi ES, Park JS, Cheon TS, Robert HK, Lee H,
et al. Clinical analysis of brain tumors in children. J Ko-
rean Pediatr Soc 1987;30:191-200.

2) Hong CY. Brain tumors. In:Ahn HS. Pediatrics. 8th ed.
Seoul : Deahan Printing & Publishing Co, 2004:1104-12.

3) Grovas A, Fremgen A, Rauck A, Ruymann FB, Hutchinson
CL, Wincherster DP, et al. The National Cancer Data Base
report on patterns of childhood cancers in the United
States. Cancer 1997;80:2321-32.

4) Park IH, Lee HY, Shin JH, Sul IJ, Lee WK, Lee H. Clini-
cal analysis of brain tumors in children. J Korean Pediatr
Soc 1985;28:1082-8.

5) John FK, Joann LA. Brain tumors in childhood. In: Behr-
man RE, Kiegman RM, Jenson HB. editors. Nelson Text-
book of Pediatrics. 17th ed. Philadelphia: WB Saunders Co,
2004:1702-8.

6) Jung HL. Brain tumors in childhood. Korean ] Pediatr
2004;47(6 Suppl):S385-96.

7) Lanzkowsky P. Central nervous system malignancies. In:
Lanzkowsky P. Manual of pediatric hematology and oncol-
ogy, 4th ed. California : Elsevier Academic Press, 2005:512-
29.

8) Pollack IF. Pediatric brain tumors. Semin Surg Oncol 1999;
16:73-90.

9) Oh JS, Park JS, Kim BS. Clinical analysis of brain tumors
in children. ] Korean Pediatr Soc 1979;22:458-62.

10) Ullrich NJ, Pomeroy SL. Pediatric brain tumor. Neurol Clin
2003;21:897-913.

11) Barnholts-Sloan JS, Severson RK, Stanton B, Hamre M,
Sloan AE. Pediatric brain tumors in Non-Hispanics, His-
panics, African Americans and Asians : differences in sur-
vival after diagnosis. Cancer Causes Control 2005;16:587-92.

12) Pollack IF. Brain tumors in children. N Engl ] Med 1994,
331:1500-7.

13) Kim SK. Headache in children : diagnosis and treatment. J
Korean Pediatr Soc 2003;46(7 Suppl):S241-54.

14) Medina LS, Kuntz KM, Pomeroy S. Children with headache
suspected of having a brain tumor:a cost—effectiveness
analysis of diagnostic strategies. Pediatrics 2001;108:255-63.

15) De Grandi C, Alprandi A, Iurlaro S. Neuroradiological in-

vestigations in secondary headaches. Neurol Sci 2004;25:

S154-5.

The epidemiology of headache among children with brain

tumor. Headache in children with brain tumors. The Child-

hood Brain Tumor Consortium. J Neurooncol 1991;10:31-46.

Chun SY, Whang KT. Common epilepsy in childhood. J

Korean Pediatr Soc 2003;46(7 Suppl):S262-76.

Khan RB, Hunt DL, Boop FA, Sanford RA, Merchant TE,

Gajjar A, et al. Seizures in children with primary brain

tumors : Incidence and long-term outcome. Epilepsy Res

2005;64:85-91.

Williams BA, Abbott KJ, Manson JI. Cerebral tumors in

children presenting with epilepsy. J Child Neurol 1992;7:

291-4.

16

=

17

-

18

<z

19

=

,80,



20) Ibrahim K, Appleton R. Seizures as the presenting symp-
tom of brain tumours in children. Seizure 2004;13:108-12.

21) Turini M, Redaelli A. Primary brain tumours:a review of
research and management. Int J Clin Pract 2001;55:471-5.

22) Flores LE, Williams DL, Bell BA, O'Brein M, Ragab AH.
Delay in the diagnosis of pediatric brain tumors. Am ] Dis
Child 1986;140:684-6.

23) Gjerris F. Clinical aspects and long-term prognosis of in-
tracranial tumors in infancy and childhood. Dev Med Child
Neurol 1976;2:145-59.

Korean ] Pediatr : A1 49 ¥ #11 & 2006\

24) Edgeworth J, Bullock P, Bailey A, Gallegher A, Crouchman
M. Why are brain tumours still being missed? Arch Dis
Child 1996;74:148-51.

25) Dobrovoljac M, Hengartner H, Boltshauser E, Grotzer MA.
Delay in the diagnosis of paediatric brain tumours. Eur J
Pediatr 2002;161:663-7.

26) Mehta V, Chapman A, McNeely PD, Walling S, Howes
WJ. Latency between symptom onset and diagnosis of
pediatric brain tumors:an Eastern Canadian geographic
study. Neurosurgery 2002;51:365-72.

,81,



