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Measurement of Corpus Callosal Area in Juvenile Myoclonic Epilepsy
Using High Resolution Magnetic Resonance Imaging
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ABSTRACT

Background - To investigate the change of corpus callosal area in juvenile myoclonic epilepsy (JME), the mid-
sagittal areas of corpus callosum and its seven sub-regions were measured in JME patients and normal subjects.
Methods : Nineteen JME patients (22.6£5.0 year-old, 6 males, 13 females) and 19 normal controls (22.94:7.3
year-old, 6 males, 13 females) underwent 1.6 mm thickness whole brain SPGR MRI. Exact mid-sagittal image
was obtained with image reconstruction and geometric correction. According to Witelson’s work, the area of
corpus callosum was divided into 7 sub-regions (al to a7 from anterior to posterior} with a semi-automated
method. In each sub-region, the pixel number was counted according to ROl definition. The whole cerebral
volume was measured. The mid-sagittal cerebral area was measured by tracing inner surface of skull and basal
cortical surface of the cerebrum except for corpus callosum and cerebellum. The difference of corpus callosum
areas between JME patients and normal controls were tested by t-test and ANCOVA. Results : There was no
difference in sex [ x%(1)=1.00, chi square] and age (p=0.941, Mann-Whitney U test}. The areas of rostrum (p<
0.001) and rostral body (p <0.05) were significantly smaller in JME group by t-test and ANCOVA (adjusted by
age and cerebral volume). Cerebral volume and mid-sagittal cerebral area were not different between JME and
normal groups (p>0.25, t-test). Condlusion : Rostrum and rostral body are significantly smaller in JME patients,
which suggests frontal lobe abnormality in JME. This finding is consistent with previous studies reported structural
and functional abnormalities of frontal lobe in JME. (J Korean Epilep Soc 5 : 156-164, 2001)
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Table 1. Demographic variables in subjects
JME

Normail P

Number of subject
(female : male)
Age (mean=*3D) (years old) 22.63+4.99

1903:6) 1913:6) 1.000"

2295+7.33 9477

Female 2217+5.12 2331+7.44 938"
Male 22.85+513 22174591 .872%
Onset (years old) 14.94+2.77 - -
Duration (years) 8.24+501 - -
Handedness 10R* 19R
JME : juvenile myoclonic epilepsy, Normal : normal subject

pt :significance by Pearson Chi Square

pt :significance by Mann-Whitney U test, R :
L : left hander, NS : not significant

x . Handedness of the remaining 9 patients was not identified.
Onset : age of seizure onset

Duration @ duration of epilepsy history

right hander
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2. yEEH

A H{ZFAAH = Fa Alo]d] ABTAE r=0.605
(0=0.006) & frastsiovt, M) HegFAA DL FF AGH
A EEE Afole) AdARAE r=0.017(p=0.944) 2 &
oahA] gksghrt.

e sHET R Ao AdadAle AdTolA al-a3
r=0.708, p=0.001), a3-a4(r=0.599, p=0.007), ad-ab
(r=0.642, p=0.003), ab-a7(r=0.581, p=0.009), a3-a7
(r=0.465, p=0.045)7} F2I3t AABAE B3, S
M= a2-a4 (r=0.658, p=0.002), a2-a5(=0.465, p=
0.045), a2-a7(r=0.767, p<0.0001), a4-a5=0.791, p<
0.0001), ad-a6 (r=0.456, p=0.050), a4-a7 (r=0.767, p<

Table 2. Comparison of corpus callosum area between JME
and normal subjects

t ¥

JME patient Normal subject e} I}
CV  1,1290590+125.18 1,093.02+ 59.64 258 -
CA  8,673.96+938.19 8,411.02+501.32 .288 -
al 1078 285 16,18+ 4.62 .000** .000**
a2 116.86= 28.60 112.44+ 17.81 571 .864
a3 68.28+ 12.49 7526+ 11.40 .080 .050*
a4 59.60+ 12.16 6127+ 946 640 514
ab 53.46+ 10.53 5104 796 429 527
ab 4295+ 12.16 4510+ 820 527 433

a7 168.78+ 31.89
al 510.72+ 81.65

160.51+ 21.41 846 598
521.79+ 54,94 627 340

bl 12.52+ 3.37 1917+ 514 000 -
b2 135.48+ 34.09 134.32+t 23.67 904 -
b3 7941+ 16.01 89.57+ 13.04 .039~ -
b4 69.44+ 1549 7313+ 12.05 418 -
b5 62,09+ 12.61 61.07+ 10.83 790 -
b6 4987+ 14.86 53.61+ 9.23 358 -
b7 184.58+ 40.23 191.38+ 27.29 546 -
bl 593.39+£104.43 62226+ 7233 329 -
cl 959+ 248 1473+ 3.88 .000**

c2 103.64+ 2292 102.82+ 1522 897 =
c3 61.17£ 12.70 68.76+ 894 .040* -
c4 53.36+ 11.92 5694+ 7.7 424 -
cb 47.79+ 10.25 4672+ 7.5 712 -
cb 38.36+ 11.67 41,18 6.66 368 -
c7 141.33+ 27.59 146.97 + 19.04 468 -

cT 455,23+ 73.44 47711 40.58 263 -

* 1 p<0§, #x 1 p<.0]

aValues presented are the mean =+ standard deviation

pl: significance by t-test, p* ¢ significance by ANCOVA
adjusted age & cerebrum volume

CV : Cerebrum Volume (cm3)

CA : mid-sagittal Cerebrum Area (mm2)

al-al : absolute mean area (mm2), b1-bT : normalized mean
value by mid-sagittal cerebrum areq, ¢1-cT : normalized mean
value by cerebrum volume
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Table 3. Comparison of corpus callosum area between JME and normal subjects according to sex

L=
(=3

AR 9

JME patients

Normal subjects

+

Male (N=6) Female (N=13) Male (N=6) Female (N=13) P P
CcVv 1191.58+ 89.33 1.100.98 = 131.81 1128.76 = 59.66 1,0765.16+ 54,02 150 489
CA Q301.79+=1114.29 8,384.20+717.57 8,705.05+% 664,01 8,275.31 £ 360.67 423 343
al 11.94£2.04 10.25+ 3.07 19.30£3.78 14.74+ 4.35 .010** 007**
a2 126.80+ 34.62 112.27+25.60 110.02+11.96 113.56+20.30 200 545
a3 76.43+13.41 64.52+10.52 79661 11.96 7323+ 11.01 522 .043*
a4 60,33+ 16.53 59.26+10.37 64.99+ 14,42 50.55+6.13 749 739
abs 52,95+ 14,55 53.70=8.84 4939+ 10.17 51.80=7.07 522 739
ab 44,68+ 6.17 42,16+ 14.26 46.29+8.75 44.55+ 8.24 749 500
a7 170.01£34.26 153.60+ 30.72 158.41+22.81 161.47 +21.63 631 317
al 543.14+93.02 495,75+ 75.01 528.06+60.82 518,901+ 54.38 522 228
cl 10.06 £ 1.76 9.38+2.79 17.18+3.74 13.60£9.38 .006** .004**
c2 106.04+ 26.39 102.52+22.22 97.43+8.49 105.30+17.21 631 522
c3 63.86+ 7.62 5094+ 14.57 70.55+£9.39 67.93+8.99 .200 118
c4 50.25+12.36 54.80x 11.93 57.33%£10.99 55,30 5.04 522 939
ch 44,01+ 10.06 49.53+10.26 43.64+8.19 48,14+ 6.46 749 522
cb 37.60£5.37 38.71+13.86 40.86+6.26 41.32+7.08 337 369
c7 142,63+ 25.87 140.77 £ 29.36 140.56+20.12 14993+ 18.57 749 293
cT 454.35+ 59.97 455.64+81.19 467.54+42.79 481.52+40.50 631 174

# 1 pL.05, =+ 1 p<.0]
ot comparison in male by Mann-Whitney U test, p*

© comparison in female by Mann-Whitney U test

CV 1 Cerebrum Volume (cm?), CA : mid-sagittal Cerebrum Area (mm32)
al-al : absolute mean area (mm?2), c1-cT : normalized mean value by cerebrum volume
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