UAE - ROiARZ - RST - 75 - 0]2j21 - 0|2 - 0|SH

= H AU SHLAES 0|35t M4k sHERlofM Lo[of] e AxHES| 2{X[E LotE DXt &t
Qick

CHAH 2 g HAkolT AT E 2X|0f YEe FAIs Eehe IR 210 (M5 92 —83M|, T
o1 42M) S THAC R, MEM AAH X173 T1 ZEGAMM HEF2D AxH T £[5191 AL
o| He|& EHsIULCE
A 3 EF3I AHHEE Z6loi7te| WRE7H2 = 10M O]2HollA 0.0 + 1.9mm, 40CH SIZTOIA] 1.
24 3.2mm, 12|32 70CHO[A HAFOIAE 3.4 £ 23mmO| QUL AT QX = EAEEozE &
o|5IH| 70M| O|Ate| = AFZHECE 200 O|2te| FH 2 2 F0| O WkCh

Z BEIU=FI2=2RE A A=HES| XS Hrte LIo|E 12{50{0} 5t MAIE2 &
A 2|0l A 2SD(standard deviations)O|&f LHEFZ0|6tZ2 st dt= A=TES| H2|(20M O/¢h 5
mm ; 20—59A], 4mm ; 60M|0] A}, 3mm)E AEHE O £F2| 7|FE22 X otstcl.

M oE

71012]713 1 & (Chiari malformation)-2 * 2]} A
HAE7} AFAHF27A] 3474 Zloleh(l). Al ot F4
£ el = 7lotelr1d [¥3h= 2 7]ote718 18+

A7) E T o) Fe] FAte] viEhdTH?, 3).

Flotelr)® T3e A 1o Aol dad o
ol4le] g1t Ffel Shshe] 74 15728 % (cervical mye-
lography) & Al ste] Z1Abstsl o 1h(4) 1980de) SoiA
A MRS AHg-sto] w44 0 2 Algke] 7h5shA) =9
ok A7 MRS AHgste] i aE 2
AT Bgkoh(5, 6, 7) Flel SloiAl ) Aaka]
170 B ATE sk olel AREL 47137

[<]
2 o] gste] Pakale] Aol WE A¥AES AT

i est

s
=
3

o

= R
Agozd o A4 Y99S doplle] £HHE o]&Fd
Z kel =28 F3A} sl ch
AL o Y
Lol A 10097 FFAFHIAE 24
540 #AtE addE A FFE vAE FF A

'SUrhstm o Brhst 7l A Bt m Al
‘slaithstm o| oy st & eHiAMM 25t Al
0] =22 199511 108 172 FF510f 19961 38 122401 A= 2US
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supratentorial lesion) 3} #}7]-3
ol 3} AFAN A=A &
Apoz sy on] FAlz} 130
AF 9dH-E 83474
A3 1 42) voldl wet 87T

=, oJ2}7} 80
chekshA EE3F AL
o2 v

AL8-71715 1.0 Telsa A7|FH3A w23 7] (SHI-
MADZU, SMT 100X, Japan)Z ¢]-&3}o] Matrix < 256
x 230, FOV 250mm, @ H57 8mm, AH 7+4 2mm=
3193 22 Head Coil2- A}-8-3}43 ).

AxHAEe] Hslde T1 7}x3A(TR/TE :500/20
msec) 9] AF A|AHI 2 vtE 5 A|dHF H 5]
AR AHAEE A3 7|EALE AR AF
T2 A= FHFA A (civus) o] 23kl basion}
=732 FHelA sAF(Cortical bone)e] Z3}d
(opistion) <& A Ao 2 3} 3L o] Ael|A X HEZ]
std7tA A A E S st oh(Fig. 1).

A 71725 i) o] Scale Lupe(MISSUI, JA-
PAN)E AH&3lol o 2xHE ol o B}-ol] 9
AslteE A$ 2 A A E S (negitive value) 2 FA]
3hsdch RE data® 7 A3 T ABste] A3 3 RN
(linear regression analysis) > 2 A Abslel 2 7 A3 F7F
o] AT 2o x}to]7} 9lE=A] unpaired t-testE 7
Azt or 1 fo 52 0.052 Aslodth

T 23 A uet AEA R X 7F DERA A

ol

3

S = 37
TT o

T
g
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ool 7] ¢l 200 33T 109 2 2 2] head coild] ol A
HAAA I F349 aHAx AXE SA 3ok (Fig.
2). w3t A7 AN ZdA] AH FA BE HHE
A 2] o] F dolr 7] 93t 3} 208 & WA=, A
H FAE 8mme} 5Smm=E 3te] T1 ZFx34 A|AH S &
2ok (Fig. 3).

£ Table 1o Yelligith. A8 3] AEA oA o]} 2
HE X7kl EAT AdHA = g2 (R2=0.509)
7t AT AHAE YX 9 HHFZS olr}t F713t
w2} A5t S BgicH(Table 1).

10A4] =)=t A2 F3 704 o] A3+ (p<0.01), Z=j 3
404 A7 704] o]Ate] BT Alo]g Av AL 9
A& BA A 22§23 2ko] 7} 3l A TH(p<0.01).

2 104] mk A= 3 404 A7 Aloldle 5
A& 2pol7F YA THp>0.05). ZF A= F Hd Aol gt
5% A=A S A B 404 =9 A2 F3 604 o] AF

Fig. 1. a, b. Midline sagittal MR image
(TR/TE:500/20msec) and drawing show
the method for measuring the distance of
tonsillar herniation. Reference line is de-
fined by line AB extending from A(basion)
to B(opisthion). Distance of tonsillar her-
niation is measured as length of perpen-
dicular line from C(tonsillar tip) to AB.

Fig. 2. Midline sagittal MR images ob-
tained in the same patient during head
flexion(Fig 2a) and extention(Fig 2b).

—322—



a
Fig. 3. Midline sagittal MR images obtained in the same patient with different sec-
tion thickness 8 mm(a), and 5 mm(b).

Table 1. Position of the Cerebellar Tonsils Relative to the
Foramen Magnum

Age No. of Mean Standard 95% confidence limit
patients distance deviation of mean distance

0— 9 16 0.0 1.9 =0.9,0. 9
10—19 15 0.5 2.4 —0.7,1.7
20—29 33 0.7 1.8 0.1,0.8
30—39 37 0.7 2.8 —0.2,1.6
40—49 37 1.2 3.2 02,22
50—59 30 1.3 3.2 03,23
60—69 23 3.0 3.2 1.7, 43
70—79 19 3.4 2.3 24,44

* Negative values indicate distance below the foramen mag-
num. (mm)

dohur] g8 I3 A4
ble 2)+= SAHH 22 F9

A FAE 8mme} SmmE
% cH(p>0.05).
n  E

1891d Chiari= 37}#] 3 ej2] 3x]7]3 (hind brain

malformation)S 7]&3tAtH(l). Al HFF3S 5

ALE 9 : =l A= HEo| AL 2|

Fig. 4. Sagittal T1-weighted MR scan in a
58-year old female with Arnold-Chiari |
malformation. The peglike, low-lying tonsil
is indicated by the large black arrows. A
collapsed syrix of the cervical spinal cord
is present(white arrows).

Table 2. Position of the Cerebellar Tonsils Relative to the
Foramen Magum during Flexion and Extension

Patients Flexion Extension
1 1.2 1.2
2 =19 =20
3 4.1 3.9
4 2.7 2.7
5 —1.2 =14
6 —2.3 —24
7 0.0 0.1
8 0.7 0.7
9 0.9 1.0

10 1.2 11

* Negative values indicate distance below the foramen mag-

num.

g 3
choFalet. Fxfohata) AtE FAMY S35 E 55, AN
A4, o-+Al
(dizziness),
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Table 3. Changes of Position of the Cerebellar Tonsils Relative to the Foramen Magum According to Different Section Thickness

Age(years)/Sex S.T 8mm S.T5mm Agelyears)/Sex S.T 8mm ST 5mm
27/F 1.6 2.0 14/M 1.3 1.6
62/F 0.3 0.2 42/M 4.7 4.7
66/F 0.0 0.0 49/F —0.8 =1.0
42/F 4.2 " 46 27/M 5.2 5.3
35/M 2.5 2.3 21/F 1.3 1.6
12/M 0.4 0.3 23/F 0.2 0.2
65/F 2.3 2.5 30/M 0.0 0.0
45/M 0.7 0.5 30/F —1.4 —1.4
59/M 5.4 5.1 12/M —2.6 =2.5
66/M 3.2 3.0 36/F 2.2 2.3

* 8.T:Section Thickness

* Negative values indicate distance below the foramen magnum.

Table 4. Summary of Patient Data of Arnold Chiari Type |

Age(years)/Sex PCT  Symptom & clinical findings

25/F —7.4 Recurrent headache, dizziness

4/M —9.8 Absence seizure

20/F —5.5 Generalized tonic clonic seizure

33/F —7.0 Psychotic disorder NOS, headache

31/F —6.0 Headache

58/F —19.0 Central cord syndrome with syrix
headache

4/F —8.4 Complex partial seizure

* PCT :Position of the cerebellar tonsils relative to the foramen
magnum

* NOS :No otherwise specified

* Negative values indicate distance below the foramen mag-
num. (mm)

wl] (cranial nerve palsy), 34! & (incontinence) & &
3 H4FEZF(syringomyelia)e] Sle A$, FAA
Z 3% (central cord syndrome), +737+=, 5=,
, 2539k (hyperreflexia), 732 Al (spasticity)& &
ATH2, 8, 9).
w3t 7)ole] 7] A28 7 A|38-2 Al Yolr] o] HA LA
Hu A1 Aad7v A7 w7hR] o] 52 ¢
oH(2, 3). Wt Flotel 718 A1 9] el leiA 7H
F 23 A= WAkl shA 3 2olth

At A ZloteE] A1 AdS A A Y
] AR A FzG 0] AldH g 25 MRo] o]
A gte] zicte] 713 A3t AL =Z de A FHAAA =
u =3 HeFgEFe] At AR A AAF
=4

°3:l"% AF7HA] &2%l MR 3AtelA AHAE $

2 FA wp I A FU R AHAE HE S
A3kL(5, 6, 7) o] k& ol whe}t EF3lsch

Mikulis(5)& “eld e} 2 AT 9 X7} 4

22

-{)' oft &4 ¥ o
n
f‘-°

o

32
élorﬂ

2
KR

s Rchs

(mm)

A& xEk 2w, 104] v]Rke) A= 6 mm, 107H 2} 20t) ol
A% 5mm, 304] ©]4F 804] ©]utel A= 4mm, 2] 3 80
Al o]l Al 3mmol it M H 2] o] hFTFFol
A= AL AHAE o)|AaZF9] 2 7|Fo 2 A X3}
Ak 2 AT AFe A= olot £HAE X7l A
WA gt AdEFI A% F 06 Fod Aolr}
Aes & T Ut 2HEZ 2R A9 o] AL A
gu= ol S FAI FUAQl 27| Fe] opd tte]el
g Zlshe] F g}t

AAES 4 AW T AxE e AP Eo) 28 FH
Zp o) A E Fo] HFFF -2 W27 Aol
HAE o|iFe 7|EL 2 AA ) 2 A7 EL 2
Al vlgtel A& S5mm, 204] oAt 604] ®]ute| A& 4mm,
604 o]A4tell A& 3mmE Mikulis7} W E & At E R}
t}4 =t} Ishikawa(6)7} A7}k 5048-& djare g =4
g aMEE A BF FTF ’ﬂ’ﬁ’
$ = 3tgic). Ishikawad 7o} 2 AFE
Aoz & A7t vlars] Euf FoFle] Aokl Bt 4
A= 271 i A A= 2E & 5 A

veld] miel 2HHAE A7} A5t ol A3
g A A kot olvtx FAHEI FFAS} Fu7te
AABA L A4t FAZ AL wEA S8
= F50e} Faof 93t o ok2}-4(trophic influence)sl
9519 (10), <dot7let Zolrldl= AAskE ¥ 7t (brain
stem) 3} A of] w] & FFo)2te] F-97} 2ol AT}
573 M2 e e ez Az ok HA
o] WL IFF FAZL AL AAsH =] Al o]
2d 2ot AHHES 7437 FE3H "ok 2%
ed7lel AAEHA AA 3t dojui |77} 3
23| Hol adE=e] FAF As5S opIskA "ot
(11). & A7 A= &5 %] 604 o] delA 2xH=
o] A7 543 AeE Ae B ok o= d7EARE
AR B, Zo7|d) FAH oz SHART} dFFT =
= 3 3HFel EAgchE 7L Chiari [3e] B4 42
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Aol A W= o] 17N HAF] B} A7} 3}
ol EA13HA | AR F5 5 oh(5).
ZA717HE AAESY A7 Eel g8 7He A=
o] A To|nFoF AtE oJF ) o] F9] "Zi
T5o] 7B Bora(44), 18 |715(14), 2
283 HeFEEe] YA A-fle T4
(Fig. )& & = slgith 7H4g Axgzo]|a
71 B o= 7P 1S 7] $1ste] A8 27]F “é’°
Abol] 93] AxHAZo|aFo] YA A2 Azt
o] Ao FAFLZE HA MR 34 AH FA7} 8
mmZ FAY ANAT Fo X AAe] o5 Hci= A
olgith 22yt 5mme] AH FAZ A g 8mm A
H FAZ 54T gAkeldd FAIgH 22§23 2ol
e AH FA7F 5mmel 7 5ol Al A-Sn]r}t o
°P‘4 stdo] 4] ¥stth o] Z#4E 3mmxzlo]o }E HF
B 23] 73} (partial volume effect)= FA& F+ 9JS A
22 A7k MR #3A] 32le] 545 x| of up & 4y
AAe w2 AHAE X odl= Z Zo]7}F fldTh o] AL
oFoFE head coil®] A HAH A4 FA 7] &<l
o2 ofAZIch
AEA 2 A = oA AR A= Lo
o} ko 9lefA] Afol7l glom 2 A To] o] A
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Normal Position of the Cerebellar Tonsils in Korean'

Sang Joon Lim, M.D., Dae sik Ryu, M.D.%, Seung Min Yoo, M.D., Su kuyng Chae, M.D.,
Wha Yeon Lee, M.D., Yong Chul Lee, M.D., Jong Bum Lee, M.D.

" Department of Radiology, College of Medicine, Chung-Ang University
2Department of Radiology, College of Medicine, Hallym University

Purpose: To evaluate normal tonsillar position at different ages, using MR images.

Material and Methods: We measured the position of the cerebellar tonsils with respect to the inferior as-
pect of the foramen magnum on middle sagittal MR T1 weight images in 210 patients(9 days to 83 years) who
were not considered to have any disorder that would affect tonsillar position.

Results: The mean distance between tonsillar tip and inferior aspect of the foramen magnum was 0.0 +1.9
mm in the first decade of life, 0.7 £ 2.8 mm in the fourth decade, and 3.4 =2.3mm in the eighth and ninth
decades. The tonsillar position is significantly lower in youth(first and second decades) than in old age(seventh
to ninth decades).

Conclusion: We believe that a single reference standard that indicates the normal distance of the cerebellar
tonsils from the foramen magnum is inappropriate unless age is considered. We suggest that the following dis-
tance below the foramen magnum(more than 2 standard deviations out of the normal range) be used as criteria
for ectopia of the cerebellar tonsils in koreans:first and second decades, 5mm ;third to sixth decades, 4mm;
seventh and eighth decades, 3 mm.

Index Words : Brain, anatomy
Brain, MR
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