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Summary . In order to evaluate brainstem function in spinocerebellar degeneration
(SCD), brainstem auditory evoked potentials (BAEP) and blink reflex (BR) were recorded
in 63 cases of SCD (M :F=39:24, 52.84+10.4 y. 0.) : 13 cases of Menzel type olivo-ponto-
cerebellar atrophy (MOPCA), 26 of sporadic olivo-ponto-cerebellar atrophy (SOPCA), 5 of
Holmes type cortical cerebellar atrophy (HCCA) and 19 of late cortical cerebellar atrophy
(LCCA). Atrophy of the brainstem was also checked by using the MRI in 42 out of 63 cases
(M:F=28:14, 52.4+9.9 y. 0.). Age-sex matched persons with muscle contraction head-
ache or cervical spondylosis war used as controls.

Latencies of I, III, V, I-III, I-V and III-V were measured on BAEP. Amplitudes of I
(ampD), III (amplIIl) and V (ampV) and ratios of amplitude (III/I, V/I and V/III) were
obtained. R1 latencies of BR were estimated. Then facial nerve distal latencies (D) were
measured to calculate R1/D. Right-left differences of R1 (AR1), D (AD) and R1/D (ARI1
/D) were calculated. Area ratios of pons to posterior fossa (Po) and 4th ventricle to
posterior fossa (Ve) were evaluated by using the MRI. Diameter ratios of midbrain
tegmentum to cerebral cortex (Te) were also calculated. Correlation coefficients of these
parameters were examined.

Prolongations of III, V, I-III and I-V, decrease of amplll and III/I and increase of V
/III were statistically significant in BAEP of MOPCA and SOPCA.

A remarkable difference of R1 and R1/D in MOPCA and SOPCA from normal controls
was observed. Significant correlations of Ve to amplll, III/I, V/III, R1 and R1/D were
observed. Po had significant correlations to III, V, I-III, I-V, amplll, III/I, V/III, R1 and
R1/D, Amplll, III and III/I showed remarkable correlations to R1 and R1/D.

From these results MOPCA and SOPCA have the brainstem dysfunction, which can
be evaluated by III, I-III, amplll, III/I, R1 and R1/D. Pontine atrophies judged in MRI
have significant correlations to these parameters in SCD.

Index Terms

brainstem auditory evoked potential, blink reflex, MRI, spinocerebellar degeneration,
pontine atrophy
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Fig. 1-1. Method of measurement of amplitude of
brainstem auditory evoked potentials
(BAEP).

ey 0

Insec Rl:

Normal control
63 y. 0. Male

Fig. 1-2. Method of measurement of latency of blink
reflex.
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3. MEREEME

¢ 4th Ventricle

* Posterior Fossa

Pons

A/B: Tegmentum Diameter Ratio

Fig. 2. Method of measurement of 4th Ventricle/
Posterior Fossa, Pons/Posterior Fossa and
Tegmentum/Cerebral diameter.
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Normal control
53 y. 0. Male

Case 9

52 y. 0. Female

Menzel type
olivo-ponto-cerbellar atrophy

Case 30

61 y. 0. Female

Sporadic
olivo-ponto-cerebellar atrophy

Case 40

35 y. 0. Male

Holmes type

cortical cerebellar atrophy

Case 54

60 y. 0. Female

Late

cortical cerebellar atrophy

Fig. 3. BAEP in normal control, Menzel type olivo-ponto-cerebellar atrophy
(MOPCA), sporadic olivo-ponte-cerebellar atrophy (SOPCA),
Holmes type cortical cerebellar atrophy (HCCA) and late cortical

cerebellar atrophy (LCCA).

MRI ECONBEROBELRF Lic L 5, HERK
BRI E 1R L SCD TIXRE DR Dd bk
REBERRL, HVHEERLEEECEL TSCD
TiE, BEwr#EA (P<0.001) LTb, SCD THHEN

BEOIAZRD bl BEELICOWTL, BES
3t L SCD T AEREOEWS (P<0.001) #RL T fe.
FREVPNC RS L7 & = 5, MOPCA THEHZBLGER
B L TUETLTWeRER RS D Tlhahote. BN
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Normal control
58 y. 0. Male

Case 11

53 y. 0. Male

Menzel type
olivo-ponto-cerebellar atrophy

Case 18

47 y. 0. Male

Sporadic
olivo-ponto-cerebellar atrophy

Case 41

36 y. 0. Male

Holmes type

cortical cerebellar atrophy

Case 52

59 y. 0. Female

Late

cortical cerebellar atrophy

Fig. 4. R1 latencies in normal control, Menzel type olivo-ponto-cerebellar
atrophy (MOPCA), sporadic olivo-ponto-cerebellar atrophy
(SOPCA), Holmes type cortical cerebellar atrophy (HCCA) and late

cortical cerebellar atrophy (LCCA).

J% %2 T B M (2 MOPCA, SOPCA TH & i #§ &  LCCA CREMBLHLTABRERYRD M- 1.
(MOPCA, SOPCA : P<0.001) LT¥®b, LCCAio HVINEERE & BEE OB IR CHEE AR D bR
WTHEERELA (P<0.02) LTWAENRADLIK 72 (R=-0.837, P<0.001, Y=—0.85X+8.64, Fig.

(Table 4, Fig.5). WEmEHELLIEEE I L MOPCA, 6).

SOPCA THEBIET (P<0.001) LTwi=Ah, HCCA, 4. BEMNSHREL, BEHRHB X ONSBEREOMR
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Fig. 5. MR images. (A) normal control. (B) Case 9 (52 y.o. Female) Menzel type olivo-ponto
-cerebellar atrophy. (C) Case 30 (61 y. 0. Female) Sporadic olivo-ponto-cerebellar atrophy. (D)
Case 40 (35 y. 0. Male) Holmes type cortical cerebellar atrophy. (E) Case 54 (60 y. 0. Female)
Late cortical cerebellar atrophy.

(Table 5)

a ) PrEREEL & A REE OBk

SCD T o#EHELL & 4§, BAEP ¥ X U BR M0
HHEBIRB AR Lic &k & ANdEE L AR cHBE0R

Dhhld ok FEEHERBLCOVWTERFER R=-
0.381, P<0.02, Y=—3.65X-+108.67, Fig.7) & 1%
R (R=—0.331, P<0.05) Th oo, HEERILIE
W EADOHBIBEMRE S SERIIBRESECIRDLA



(26) /N

B OB E

Table 4. Tegmentum/cerebral diameter, 4th ventricle/
post. fossa and pons/post. fossa. in MRI

T%)* V@) P(%)***
controls 15.3+1.1 2.5+0.9 6.7+0.6
(N=45) 2) 2)

SCD 15.4+1.4 - 4.5%1.9 4.8+£3.3
(N=42) 2) )
MOPCA 15.1%+0.6 5.7+1.7 3.91t2.2
N=1) 2) 2)
SOPCA 15.6*+1.3 5.2+1.8 4.0£1.5
(N=20)

HCCA 15.4+0.7 2.7%0.7 6.0£0.8
(N=4) D
LCCA 15.3+0.7 3.3%0.8 6.4+0.4
IN=1D

MOPCA : Menzel type olivo-ponto-cerebellar atrophy
SOPCA :.Sporadic olivo-ponto-cerebellar atrophy
HCCA : Holmes type cortical cerebellar atrophy
LCCA : Late cortical cerebellar atrophy

" *T: Tegmentum/Cerebral diameter
**V : 4th Ventricle/Post. Fossa -

***P: Pons/Post. Fossa
1): p<0.02
2):p<0.001

4th Ventricle/Post.Fossa (%)

N=42

Y=-0. 85X+8. 64
R=-0. 837

P<0. 001

Pons/Post.Fossa (%)

en-

@:Henzel type olivo-ponto-cerebellar atrophy
O:Sporadic olivo-ponto-cerebellar atrophy
A:Holses type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 6. Relation between Pons/Post. Fossa and 4th Ventricle/Post. Fossa.

(R =0.332, P<0.02, Y=—2.62X +96.29, Fig.8)
B, BEETORREROMEE 2 —2.62 LT, SCD
TIE—3.65 LEBMETH - B IRER IR > T2,
bV NE Tk & BAEP 0Bk
EVINEER L & BAEP McAE /cHBIBR AR L
fedb ok, MEIEE (R=—0.608, P<0.001, P<

0.001, Y=-0.30 X+2.98, Fig.10) X O*V/II (R=
—0.472, P<0.001) Thot. HFEFBIHRFLTD
MRI L CoBNVMERBLOBMEREMNI G2, &
t, MOPCA) 5 X OES 30 (617, Z¥:, SOPCA)

TX BAEP 0 MIFEFHRAZ L\, BBV R ERE Lo ME
fE7cfEB) 40 (35 1%, Hik, HCCA) I X OHES 54 (60
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N=42
Age(y. ) Y=-3. 65X+108. 67
R=-0. 381
P<0. 02
601
[ ]
30
012 5

Tegmentum/Cerebral diameter(%)

Fig. 7. Relation between Tegmentum / Cerebral
diameter and age in SCD.

Age(y.)

N=45

Y=-2. 62X+96. 29
. R=-0. 332

P<0. 02

50 4

20

12 1'5
Tegmenlun/Cerebral dianeter(¥)
e:Normal control

Fig. 8. Relation between Tegmentum / Cerebral
diameter and age in normal control.

%, &M, LCCA) T BAEP oM EHME A BIFTH
b, BVKEERL & MERIE, 0/ 1 Ec&oMHBIRIR
AgRH bite (Fig. 3, Fig.b5).

COFENVNEMELL & BR OBk

HVNMEERE L & BRETIRES RIER (£ R=

(27)

0.50 N=42
7 A Y=-0. 04X+0, 43
R=-0. 608
N P<0. 001
A
Awplitude
m (uV)
0.10
0 "5.00 710,00

4th Ventricle/Post.Fossa (%)

@:Henzel type olivo-ponto-cerebellar atrophy
©O:5poradic ol ivo-ponto-cerebellar atrophy
Aclolmes type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 9. Relation between 4th Ventricle/Post. Fossa
and Amplitude of III.

4.00
N=42
Y=-0. 30X+2. 98

A R=-0. 580
P<0. 001

Auplitude Ratio
m/1

100}

"10.00
4th Ventricle/Post.Fossa (%)

@:Henzel type olivo-ponto-cerebellar atrophy
0:Sporadic olivo-ponto-cerebel lar atrophy
Ac:Hlolmes type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 10. Relation between 4th Ventricle/Post. Fossa
and III/I.

0.379, P<0.02, % :R=0.344, P<0.05) &%i% R1/
D (£ :R=0.353, P<0.05 Y =0.09X+3.38, Fig.
11, 4 : R=0.373, P<0.02, Y=0.09 X+3.37, Fig. 2)
THERERHEERZED bhi.

d)#HEH . & BAEP 0Bk

WHEEL & BAEP BICHERE B0 D - e b 0, I
BEAER (R=—0.348, P<0.01), VIKEAER (R
=—0.334, P<0.05), I-MFEEHEBERE R=—
0.620, P<0.001, Y=—0.04 X+2.40, Fig.13), I-V
PeTE AR (R=—0.435, P<0.01, Y=—0.05X+
4.34, Fig.14), WFEIE (R=-0.552, P<0.001), I
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/1 (R=-0.517, P<0.001) %X O'V/II (R=-0.410,
P<0.01) THwic.

e )EmR L & BR Btk

WERE L & BR HTlZEA R1#ER: (£ R=0.355,
P<0.05, 4 :R=0.417, P<0.01) £%E#AR1/D (k!
R=-0.402, P<0.01, Y=-0.011X+4.29, Fig.15,

Left R1/D o
5. 00
' N=42
. Y= 0.09X+3.38
R= 0. 353
P<0. 05
o
3. 00
T T
0 "5. 00 10.00

4th Ventricle/Post.Fossa (%)

@:Henzel type olivo-ponto-cerebellar atrophy
O:Sporadic olivo-ponto-cerebel lar atrophy
A:llolmes type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 11. Relation between 4th Ventricle/Post. Fossa
and Left R1/D.

Interpeak Latency
[-11T (msec)

2.5

B B

% R=—0.415,P<0.01, Y=—0.10 X +4.27, Fig. 16)
THEETHEIED bR,

f )BAEP & BR DBi%

BAEP ¥%%; & BR B OBIR TR PR & £45 R1 %
B (£ :R=0.353, P<0.01, /A:R=0.373, P<
0.01), IME¥EREE 724 R1/D ¥R (£ 1 R=0.344, P<

Right R1/D °
N=42
5. 00] Y= 0.09X13. 37
R= 0.373
1<0. 02
3.00
1
T T T
0 5. 00 10. 00

4th Ventricle/Post.Fossa (%)

@:Henzel type olivo-ponto-cerebellar atrophy
O:Sporadic ol ivo-ponto-cerebel lar atrophy
A:llolaes Lype cortical cerebellar atrophy
A:late cortical cerebellar atroply

Fig. 12. Relation between 4th Ventricle/Post. Fossa
and right R1/D.

N=42

Y=-0. 04X+2. 40
R=-0. 620

P<0. 001

T
5 Pons/Post.Fossa (%)

®:Henzel type olivo-ponto-cerebellar atrophy
O:Sporadic olivo-ponto-cerebellar atrophy
A:llolmes type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 13. Relation between Pons/Post. Fossa and I-III.
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T DI HZEHEBR TORRRREIDZIhT\5. SCDic
1% BAEP O %17 - i ©ix, SCD £41c>
X Licd D9, 5i5% OPCA IZRE L e 1amn
»%. BR 1% BAEP R 2 SE REMICHEE D EER
B ERET, £EEBETO BR 2E1#HESh Ty
%25, SCD TO#HEITDVIIY, ¥ 7i4E MRIIT X b
SCDtoFRAFEOMBEEROBELYERLL,
MOPCA, SOPCA & HCCA, LCCA [T N#ZEHE D

Interpeak Lalency
1-¥ (msec)

N=42

Y=-0. 05X14. 34
R=-0. 435

<0, 01

0 T T
5 10 Pons/Post.Fossa (%)
@:lenzel type olivo-ponto-cercbellar alrophy

O:Sporadic olivo-ponto-cercbellar atrophy

A:llolmes type cortical cerebellar atrophy

A:lale cortical cerebellar atrophy

Fig. 14. Relation between Pons/Post. Fossa and I-V.
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Left RI/D
o
H=12
¥=-0. 105X14. 29
R=-0, 102
P<o. 01
5.

H ['0 Pons/Post.Fossa (%)

@:Henzel type olivo-ponto-cerebellar atrophy
O:Sporadic ol lvo-ponto-cerebel lar atrophy
A:llolues type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 15. Relation between Pons/Post. Fossa and left

R1/D.
Right R1/D
o
N=42
5 y=-0. 102X 14. 21
! R=-0. 415
r<o. 0!
L]
o 3

0 9 I’0 Pons/Post.Fossa (%)

@:lenzel type olivo-ponto-cerebellar alrophy
o:$Sporadic ol ivo-punto-cerebellar atroply
A:llolwes type cortical cerebellar alrophy
A:late corlical cerebellar alrophy

Fig. 16. Relation between Pons/Post. Fossa and

right R1/D.
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@:Henzel type olivo-ponto-cercbellar atrophy
O:Sporadic ollvo-ponto-cerebellar atrophy
A:llolmes Lype cortical cerebellar atrophy
A:late cortical cercbellar atrophy

Fig. 17. Relation between left R1/D and peak
latency of III.

2X13. 52
8

Peak Latency
111 (nsec)

4.00]

3.00

0 300 "5.00  Right R1/D

@:Henzel type olivo-ponto-cerebel lar atrophy
O:Sporadic ol tvo-ponto-cerebellar atrophy

A:llolues type cortical cerebellar atrophy
A:late cortical cerebellar atrophy

Fig. 18. Relation between right R1/D and peak
latency of III.
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