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e =8 A= oﬂaﬂ_g 404 o A T9M] Ate] (s34t : 57.3
Al ar, Fdn)= 14 1599k OPCD 3kxli=ols] 2 454
ol 4 624 Abe] (H : 51.841) 3z, Fin] & 2 : 30]8] T}

15T =A}7] 343 4+7](Signa, GE Medical Systems,
Milwaukee, WI, U. S. A.) & A}&3lo] Ao FZr|Hos
T173 23 AH TR/ TE=600msec /20 msec)> gich A
A5+ S5mm, Alok= 18 —20 cm, matrix size:= 256 X
192, FAA| 7R 4ol o, AASAHALZ A7) T dA
7] st A A Al S3k o)

A ZA| A e o 4] Z+7k¢} (interpeduncular
fossa) e} Fu (cerebral aqueduct)2] F+& A=
o 2 sled o »2F(corpus callosum), A3 ZH(cer-

Table 1. Age and Sex Distribution of Normal Subjects

Agelyrs) M F Total
20 — 29 15 15 30
30 — 39 11 15 26
40 — 49 12 11 23
50 — 59 11 18 29
60 — 72 5 8 13-

Total 54 67 121

ebellar vermis) 7} E.O]EE— 3leich. 3%31:]-‘:5
H Aol A] 712 2] FA ] F2ER
tigium)-& 23 S ] aiEHFig. 1).
A 71- e F43 AF < 73}
ok (Fig. 2). Ao o] HFA, 574 o

1/33-8S Ay 1 9] 817, 45 ZH(middle cerebellar
peduncle)?] &5 Al =3}l tH(Fig. 3a). &F2}(posterior
fossa)o} o] F& AS3Ia &S T3 cH(Fig.

3b).

AAAZHE 104 ZHA22 5702 Uire] g, F
T, ZF vo]| T 2 v i 3ok A AA 53] ¢ OPCD,
ge)H 5 Fajel| A2 A vl shgict. Stu-
dent’s t-test 2 EA A §2JAS &l OPCDE &
Al A A £]3).

A5

A
o] <k 1/30149] AA, AFA, Fadzte] T2 7
Z+ 282mm =+ 2.2, 212mm+1 15.5mm + 1.30] 0.

i, oM FAM 02 felg Aol elsich(Fig. 4)
Fad7te] 2 #5 Ao)7} Giich FAHY Bt
A el o 1/36049) 97, AFAL AATAA &

Fig. 1. The axial plane was selected on
the line connecting midpoint of the basis
pontis and fastigium.

Fig. 2. The longitudinal(A) and transver-
se(B) diameter of basis pontis were mea-
sured.

Fig. 3. a. The AP diameter of pons(A), the
transverae diameter of pons at anterior
1/3(B), and the size of middle cerebellar
peduncle(C) were measured.

b. The transverse diameters of posterior
fossa(A) and cerebellum(B) were measu-
. red.
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Ao} vl of oJojglA FHAaE A (p<.05). OPCD
zte] Fax o] EL 59 Bl A HA AR 2}
2k} (Table 2).

Z1A e e] F74-e FAl7) 260 mm + 1.3, oA} 25.3
mm + 128937 AFHE Fx7} 15.7mm + 1.1, Azp7}
158mm + 1.2¢8 o0 Yo|HZ = A 2§23t 2}o]

7F e 71 A ax o] T4 AT v &2 A Adol A

S22 o 723, LN E g salgte) A= 1.81 £ 0.1022
A R} 9] 2)gl= Z=71E B 9dth(<.005) (Table 3, Fig.
B).
o] 3748 99.8mm + 4322 Yhizte] BA KR
oJgtk Aol 7} ot 604 o] Fof| A= 20 o] B]3}ed
FeH(P<.05) (Fig. 6). 4, 3F72}2] 37 9] v &L o
A7F 6 Z3(P<.05), Yol H2E EAHCR 93 =}
°]7} 91%ich(Fig. 7). uhd, OPCD #AlFol A& 0.82 +
).0328. % AAFE ) 2Hgkt(Table 4).
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Table 2. Size of Pons on Axial Plane [mean(mm) + SD]

(A1 ZYEA S 0|28t shEol A Al Ik of Ak|o| HEEHH AT

Kl
M3k

EHE FHdAFE dFFoz YriiA A ot
2w wxle] FHL AAleA] EF |, TN T
HolA B2 A A 15A A3 o] Fert &
Agie}. ol2 @ Aol e Jejebe Wk FEo} A
A A71FEALEe GAAE F3ke] fA L%%
T e, e wishyl H-e A3k 27
7ol = kel ofeiz-o] A Ak=
7t 7y ol Ao z7]9) v &S —5—°k°]‘+ H%“"* ;%138'9]
kel =go] & 5 oh(2). :x] HFA ] th3lo] Abe
5(1983)-2 22.3mm =+ 1.8, Hashimoto%(1989)% A=

7] (posterior clinoind process)2} W ¥F-§7](internal
occipital protuberance) S o] Alell 9l e ] HEF
7& A &3}o] 21.5mm + 1.30]2} 319 32, Koehlers (19

N

R

Table 3. Ratio of Basis Pontis on Midsagittal Plane(mean = SD)

Transverse* MCP** AP diameter***
Normal(n=121) 282 +22 155 +1.3 21.24+1.2
WD(n=19) 27.3+26 153 + 1.6 19.8 £1.5
OPCD(n=5) 247 £2.3 127 +1.4 18.9 £1.3

*: Transverse diameter at anterior 1/3

* *** . p<.05 Wallerian degeneration is shorter than normal.
: Middle cerebellar peduncle

All cases of OPCD are shorter than normal lower limit.

32
l i
28 +
24
t
_E, s
< 20 -
N
7]
T
16 - T\%/‘i\%\;
12 ® T diameter
4 AP diameter
B MCP
8 1 1 1 T I
20-29 30-39 4049 50-59 60-72

Age (years)
Fig. 4. The transverse diameter of pons at anterior 1/3, the
AP diameter of pons, and the size of middle cerebellar ped-
uncle were 28.2mm +2.2, 21.2mm +=1.2 and 15.5mm +1.3,
respectively without statistically significant differences in sex
and age groups.

v

Basis Pontis™*

M Feoow
=¥

Normal(n=121) 1.66 +0.10 1.61 +£0.10
WD(n=19) 1.81 £0.10
OPCD(n=5) 1.71 £0.10

* : Ratio of longitudinal to AP diameter
p<.01 Male is higher than female in normal.
p<.005 Wallerian degeneration is higher than normal.

2.0
T
L
® 1.5 4
14
® Male
E Female
1'0 I 1 1 | 1

20-29 30-39 4049 50-59 60-72
Age (years)
Fig. 5. The ratio of longitudinal to transverse diameter of
basis pontis was higher in male:male;1.66 = 0.10, female;1.

61 +0.10(p<.01). There was no statistically significant differ-
ence among age groups.
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85 4

Fig. 6. The transverse diameter of cerebellum of the seventh
decades was shorter than that of the third decades(p<.05).
There was no statistically significant difference in sex.

1.0
0.9
o 0.8 -
T
14
0.7 4
0.6 4 Male
VvV Female
0.5 T T T T T
20-29 30-39 4049 50-59 60-72
Age (years)

Fig. 7. The ratio of the transverse diameter of the cerebellum
to posterior fossa on the axial plane was higher in female;
male:0.86 + 0.05, female:0.87 & 0.04(P<.05). There was no
statistically significant difference among age groups.

85)2 mx] o] 9] ol AA FAAHANA A S35l 26.6
mm =+ 0.60]2} 3} 2, Steele?} Hoffman(1980)-& 22.8
mm + 2.30|2} 3t B A7 AxE 21.2mm + 1.22 4]
©]i= Koehler5-(1985)2] Zxje} vlws] 2 5 slzlEd,
54mme] & ol & HolE o]f& FF71 Aolx 9l&

T A A SDE A= e £A7F o Zcka o 2

Table 4. Ratio of Cerebellum on Axial Plane (mean + SD)

Transverse*
M F
Normal(n=121) 0.86 + 0.05 0.87 + 0.04
WD(n=19) 0.86 + 0.04
OPCD(n=5) 0.82 +0.03

* Ratio of cerebellar transverse diameter to that of posterior
fossa
p<.05 Female is higher than male in normal.

o] ¢ olzl AAY FZAAHAAY ASH 2} 7 A2 F
738 F7AAAT A4 A AHS AT Aol e o
o] AFAo| 22 AAE vrebd = gt @ F-gH
 BAIZRIERA ] ou]E YA 7 AT AAES A
o o] 8317 M= A 71EH] AHEF HAUF e
shobal A AE ) 7 Al S 0] RFEHAXI} vl & o]
Z 5N AM AlE3l A A A A7 extE a3}
oo} 3l=d|(12) & ATl e AASAHAZ Ap7|FH 3
7] spEAFe A Al &3t FHAEA o A A7 = LAHE 7
=% g =4k

Abe%-(1983)2 30—604] 9] 4% 7Fe] &2 165 mm +
1.1o]2} slgled B AFAFgodAE 15.5mm + 1.30]
t}. Steelex?} Hoffman(1981)2 xxe] ¢gHo=ZHE 5
mm ¥ | A A 53 2 2] Fo] 248mm + 310} 3t =
o], i o] HFEA | st A3 YA AFell A A3 A
o] ol7] wj-Fol FZto R 7ol oleE A Aok &
Aol A= ] AF7 9 3k 1/3 ¢ H] ol A AlSsle] 28.2
mm + 2.25 4t

Hayakawa$-(1989)-2 21 —404] P 7| x=e] £
2 7Z+zt 273 mm + 1.4, 26.2mm + 1.30]32 A F7 Z}
180mm =+ 1.4, 17.1mm + 1.3 2 EA A o7 o3t ¢
ztol= QAAIHL, 21-30M| A= T4 HFAH BF F
7} aga(p<.05) ok Z1A e FAI} AFHL
AgFA S 3k AF A Aol 3743 AL 71 A 2
o] 7L 13—154] o] FHE], AF7 10—124] o] FH
B] A]le] =z e} et A 604 7HA = & Aol 7} ler,

B A7 Al e 714 a9 £ ¢ 27t 261 mm
+ 1.3, 25.3mm + 1.29 3, 4573 g 7+

1.1, 15.8mm + 1.293 00 EA- o7 o]k i x}o)
Ak 2, AR S FAR AFA ] v g
7} 1.66 + 0.10, 3217} 1.61 + 0.102. 24 o3xp7} o] &
F93 0L o £ AAHP<L.01). AlellA] ZF o]
2 BAIHoR {27 =379 Aol WIF A Uk

A2l 7)ol WAL A AT Aol HEE 2 1Tl
A Zvle] H7E Fol7}h gl el Axle) Frele) g
e wlgo] ol a7} o Z o)z 2vle) =79 Apolnr}
£ FolZe 276l o)z} Q7] wEo] 2} AL H L) ]
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A 60l o] Fell= 20e ol w]3te] FAH L= frofFHA =
717} ZFaEkd

OPCD+= 1|, F42x7Z), AdubT-9] 9155 23t
¥]s§ 4] #3to]m] Dejerine®} Thomas7} 1900:d ol 2]&-2

27 o] F A o} ¥ 7he] ] A A gk o3t o]
theFs i th(13). OPCDE A9 H 84, nl= A 23k
o) ogepst fAbskE SAE Ashsbd T4 QA
7] ) Eoll WA s o] FashH, et Y
%43 CTw MRIAN A Ax e} A7 459 7] 3l&
o zlcte] 71s3tch(12-16). WA 2= Wy 3 o A
Alztete] W& 7t2AY FA4E S Av £H2 £
7}= 3] W] A f-(transverse pontine fiber)$] =3}, Z71
Sl £} 4 fre) B}, v Wuel oat shgeln
o) xpA A iAol gt
vl2}ul Z (pyramidal tract), 22337} (pontine tegmen-

3l (inferior olivary nucleus)2]

tum), AtA3]7ZH(superior cerebellar peduncle), *]o}3l
(dentate nuclei)& AAyo]H, HolaloA] Yo HAFE

2 AaHztE Esle] A ¥ (red nuclei)®} X]A4H(thala-
mus)ol] HAH o2 FA1E(13). OPCD 33} 7% 25
A Fazte] F2 Ak A3k o]k e el e
™ 2 {127 + 149k BAAEE A= 2%A
ut Fax7te] Zo] OPCDS #elsty 4748 gud 5

o]z ¢l W3tz A Eate] A
]ﬂ"ﬂ*ﬂv‘ﬁ A7z} FAto] H 3]
d3tolot, ARpaE A A3} 15045 A2 §)

‘%‘l Aol A H A o] dofid=] 87 el A] 1371 Ale]el]
A pRe] g oz BE 3] F= ¥ 7to)
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A Az 71 uidAl Jeolzk A" AL 714 2
ol A AFA Y vlEold e (p<.005) o] A
T2 A Hql 935S ov|gh

2 Ao AEs 7 ol HE JFEE 3 Be TR
TE dALR 3l FAH R oo Folux} 5‘}‘3\1 =
o, A H-E A g3 A5t o E ATFAHEY v|ln
2k87F 2 4 UAEE stk =3 ASdde] FAE S
mmZ &}o] partial volume averaging?] 333 A 3}3}
Rem A SA] windows dAEHA sle] A= o2
dowell 2|t Al &9 /-5 HAs)slsr)

AR, wre} Ao HAYA S dE dFE
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EE5S EF g AEEn
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The Morphometric Study of the Pons and Cerebellum
in Korean using MRI

Hyun-Sook Kim, M.D., Dong-lk Kim, M.D., Mi-Jin Yun, M.D.,
In-Hyuk Chung, M.D.2, Young-Kook Cho, M.D.

7Department of Diagnostic Radiology, Younsei University College of Medicine
2Department of Anatomy, Younsei University College of Medicine

Purpose: To evaluate the size of normal pons and cerebellum in vivo and the change in size according to
age, and to compare those with measurement of the diseased pons and cerebellum.

Materials and Methods:121 normal adults(M:F=54:67), 5 patients with OPCD and 19 patients with
Wallerian degeneration were studied. The normal group was divided into 5 subgroups according to the age
(ranged from 20 to 72 years). 1.5T GE Signa MR unit was used. On axial plane, the AP(A) and transverse(B)
diameters of the pons, the size of the middle cerebellar peduncle(C), and transverse diameter of the posterior
fossa(D) and the cerebellum(E) were measured. On midsagittal plane, the longitudinal(F) and AP(G) diameters
of the basis pontis were measured. The ratios of E/D and F/G were calculated. The student t test was used for
statistical analysis.

Results:C, E and F/G were 15.5mm =+ 1.3, 99.8 mm =+ 4.3 and 1.63 £ .10, respectively. F/G, H/I, and H/J were
larger in male(p<<.01). All data of the pons showed no statistically significant differences among age groups. E
of the seventh decades was shorter than that of the third decades(p<.05). C(12.7mm =+ 1.4) in OPCD and F/G(1.
81 +.10) in Wallerian degeneration(p<.01) showed the most significant differences when they were compared
to the normal.

Conclusion: Although the cerebellum decreased in size with age, the pons maintained its size up to eighth
decades. The measurement of middie cerebellar peduncle on axial plane (C) and the ratio of basis pontis on
midsagittal plane (F/G) were important in the evaluation of OPCD and Wallerian degeneration, respectively.

Index Words: Brain, MR
Brain, anatomy
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