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Figure 1. The frequency, duration, severity of
headache, and disability due to headache according to
the EEG findings after treatment 10
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ABSTRACT

The Efficacy of Treatment According to
Electroencephalogram Findings in Children and Adolescents

with Recurrent Primary Headache

Joo Jung Yeon
Advisor : Prof. Rho Young-il, M,D., Ph.D.
Department of Pediatrics,

Graduate School of Chosun University

Purpose: We investigated the impact of treatment on
electroencephalogram (EEG) findings, and determined efficacy of
antiepileptic drugs according to EEG findings in children and

adolescents with recurrent headaches.

Methods: We retrospectively analyzed the medical records of 131
patients, aged 5-18 years, with recurrent primary headaches and
performed EEG study who visited the Chosun University Hospital
Department of Pediatrics from January 2014 to December 2016. Headaches
were classified according to the International Classification of
Headache Disorders—111 (ICHD-I1l, beta version), and EEGs were analyzed

for changes after treatment for primary headache.

_iv_
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Results: Among 131 patients, we successfully collected completed all
the data on 30 patients (18 boys, 12 girls). The frequency of abnormal
EEG findings before treatment was not significantly different according
to the type of primary headache (P = 0.390). The mean frequency (P =
0.001), duration (P = 0.002), and intensity of headaches (P < 0.001),
and disability due to headache (P = 0.003) were significantly decreased
after treatment in patients with epileptiform discharges on EEG. The
mean frequency and intensity of headaches and disability due to
headache (P < 0.005) was also significantly decreased in the patients
with both slow and normal EEG findings. The mean frequency (P = 0.007),
duration (P = 0.01), and intensity (P < 0.001) of headaches, and
disability due to headache (P = 0.002) were significantly decreased
after treatment with antiepileptic drugs in patients with epileptiform

discharges.

Conclusion: Abnormal EEG findings were no significant differences in
terms of type of primary headaches. Our results suggest that
antiepileptic drugs may alleviate headaches in patients with

epileptiform discharges on EEG.

Key Words: Headache, Electroencephalogram, Antiepileptic drugs
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1. ¢ tHael & (Table 1)

AR A2 131Y0IU2M, YA 61Y(46.6%), 04X 70 (53.4%) OIU2
B, 2 Hti= HSS0l 84Y(64.1%)2= Jt&E AN, 2AHSH S 11
H(8.4%), JlIEF SE2 36Y(27.5%) OIUACEH. XE & LUtel 0l& AA2
51.9%(68Y/131Y) M UEIGD, &S 2% 8™ 2A0| 36.6%(48% /131
H), MIl= 15.3%(20H/131H)0IRUCH. HESHAN M4 IS 2 U
(epileptiform discharge) Z&0| 21, =4 S 2 2& 3%, Aot
13ZOIRULH, 21EY FE2 Ml HES 22 AN 4% 0I/UA2H, =4 HHM
= D2 YA 1", AL 2% 011D, JIEH SE2 HA HEES 2 8F 6
Y, 2L S 28 A 148, NI 5Y0IRUCH. =S HENO et XS
D2 A0l LEHLIE EE2 XH0IDJF A UACH P=0.545)

Table 1. Initial Electroencephalogram Finding of 131 Children and

Adolescents with Primary Headache

Total Migraine TTH Unclassified  P-value
1 (%) n (%) n(%) 1 (%)
Number 131 84 11 36
AbnormalEEG(%) 68 (51.9)  37(44.0)  6(54.5)  25(69.4)  0.545
Epileptiform 48 (36.6)  24(28.5) 4(363)  20(55.5)  0.341
discharge
General 21 3 6
Focal 3 1 14
Slowing 20 (15.3)  13(15.5)  2(18.2) 5(13.9)

Normal EEG(%) 63(48.1)  47(56.0) 5(45.5)  11(30.6)

EEG, Electroencephalogram; TTH, tension type headache
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1.5: =
S0l 21E(70.0%) 22 JtE LU

S8 28 (11.1%),

Table 2. Characteristics of Subjects

1
126 (8.3%),

JIEF

£S2 3¢

. 01X 122 (40.0%) 22
11.27+£3.62A1 OIRAULY.
0, 9X 188 S0l B5
= H(16.7%) OIACt. O Xt=
(2

[=]
| —
o
==
=]

so s

—

S1E|

H =
Jl'L_:iT

138 (72.2%), 2
2% ol
5.0%) 0I%1
SIRACH P=0.845
=5

~

T
o >
oo

o

o4 rir o

o=

Variables E(Ez:; Ilf[(z(i% Fner(li/au;e P-value
Number 30 (100.0) 18 (60.0) 12 (40.0)
ﬁia;afzg;ars) 1127£3.62 11.06+3.35 11.58£4.12  0.703
Headache type

Migraine 21 (70.0) 13 (62.0) 8 (38.0) 0.845

TTH 3 (10.0) 2 (66.7) 1(33.3)

Others 6 (20.0) 3 (50.0) 3 (50.0)
Frequency (day/month) 19.73 £9.33 21.33 £8.79 17.33 £9.99 0.257
Duration (hours) 4.45+6.99 4.25+7.31 474+6.82  0.857
Intensity (point) 6.17=1.44 6.33+1.14 502183  0.447
Disability (point) 19.20+£19.45 23.78+21.33 12.33+14.46 0.116

TTH, tension type headache
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3. ALES SR &S X2 HO ST AADS] B (Table 3)
AVSEAN FE XD MO AIS I 2A0IN 014 AAS 2ol &

2
@
©
3
S
m

N n
om =
0g
o
2
=)
ht
i
E—I
=
0
B o

AAUCHP=0.390). Xl

discharge) LAH0| 9%, 2A LHXZ D 9t 3% ANIt
( s

HESUH A= 84.6%

Table 3. Initial Electroencephalogram Finding of Children and

Adolescents with Primary Headache

Total Migraine TTH Unclassified ~ P-value

1 (%) n (%) n(%) 1 (%)
Number 30 21 3 6
Abnormal EEG 25(83.3) 17(80.9) 2(66.7) 6 (100) 0.390
Epileptiform 16 (53.3) 12(57.1) 1(33.3) 3(50.0) 0.720
discharge
General 10 9 1
Focal 6 3 0 3
Slowing 9 (30.0) 5(23.8) 1(33.3) 3(50.0)
Notmal EEG 5167) 4(19.0) 1333 0(00)

EEG, Electroencephalogram; TTH, tension type headache
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4, Y 55 SHY FH 2EE DIt AALY 2 (
S XZ 3MHEOIA 6IHE A0l AIRE Sl AAS FA0l 13H(43.3%)

| —
T
S22 Xz &0l ok 9HUA oz AL, ol A
£l

s 2™ 5
S 180l =24 HES 22 2HOZ HHAULCH. It Ol AHAS 201 2tk
= 178(56.7%) OIACH. LIt Ol&0l LEtUH=E Ble= BSS 112H(52.4%)
AEE S5 0Z(0.0%), JIEtZ2 2RE FSUHM= 62(100%) OIACH. HSF
SOlA Olat DIt AA2 H& S 22 &8 38, =34 38 22 &
& 5d, NIt 3HOIACH. 2EE FSlHAM=s 25 & I 2H0IASH
et &82 &8 88 228 18, =4 /88 2 3%, Al 230|

Table 4. Follow up Electroencephalogram Finding of Children and

Adolescents with Primary Headache

Total Migraine TTH Unclassified ~ P-value
n (%) n (%) n (%) n (%)
Number 30 21 3 6
Abnormal EEG 17 (56.7) 11(52.4) 0(0.0) 6 (100) 0.013
Epileptiform 12 (40.0) §(381)  0(0.0) 4(667)  0.149
discharge
General 4 3 0 1
Focal 8 5 0 3
Slowing 5(16.7) 3(14.3) 0(0.0) 2(33.3)
Normal EEG 13(43.3) 10 (47.6) 3 (100 0(0.0)

EEG, Electroencephalogram; TTH, tension type headache
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oY @Yoz LSEXEHR! flunarizine2 54, <22 (amitriptyline)
5%, StHBNZ Y22 12", EICHHOIEE 8HUAM ALESHALE.
Nze & 20 et BrEex2 £39 BE, XN Al &8 E&% &
S0l o8t ZoH E& 2FUM SHSHRCZ KOIGHH 2A0HACHA0.001)

Table 5. The Changes of Frequency, Duration, Severity, Disability after

Treatment
Prior to 1 month 3 month 6 month P-
treatment  (mean £ SD) (mean=SD) (mean=SD) value
(mean = SD)
Frequency (day/month) 19.73£9.33  840+799 690£772 6.63£9.29 <0.001
Duration (hours) 4452699 068068 1022120 075123 <0.001
Severity (point) 617144  383=194 3331097 293294 <0.001
Disability (point) 19201945 967=1428 8§47=2467 3.77=x861 0.010
— 8 —

Collection @ chosun



6. T} EEHO ME XS0l CHs 22 (Fig. 1)

ED JS0AN 32 & 87 &= Xs M0l 19.25£9.26, I8 =
2 9.00+2.61, 3HE 5.06+£1.83, 6HE 7.25+£2.882 X=E &=+5 S
HOo2 KOIGHH ZAGHACHAP=0.001). Non-ED A5 = ¢
20.29+£9.73, X& = 1HE 7.71£3.91, 3MHF 9.

5.93+£6.1922 SHHEC=Z R2IGHA ZASGHACHA0.001). =T AAM O
g F =22 k= XE AJI B2 /7S X0l= AT
ED OdS0HAM &2 XHZAZ42 XE & 530+£1.95, X8 = 1S

0.48+£0.13, 3JH& 0.94+0.26, 6JHE 0.53+£0.142 XI& &1 HlWotH S
HECZ RTHA ZAGHACHP=0.002). Non-ED AE2 FEo XSAL2
A& & 3.48+£6.08, XI& = 1HE 0.91+£0.77, 30HE 1.10£1.40, 6IHE
1.02£1.7022 SAHES=Z 20| U= X0l= AJCHP=0.123). =T+ A0
e & 2o £82 NH AlM2 Xg Al €2 |28 X0l AU

ED 82 82 &5 k= & & 6.13£0.38, =& = 1HE
2.94£0.51, 30HE 3.254+0.47, 6HE 2.75+0.522 SHHELZ =26t &
AOIACHP <0.001). Non-ED &2 89 &3 d&= Nz M

+

6.21£1.37, XN& = 1HE 4.86+1.23, 3MHE 3.43

£82 =2 &= XNE AJ|I E2 RO & XU0l= AAULCH
ED 82 HM HE= X8 & 14.38+£18.23, X&E = 1B

5.81+£11.45, 30HE 1.88+2.96, 6JHE 0.56+£1.032 SHH2=Z
2 AOHACHP=0.003). Non-ED OAE2 & H&= Xg ™ 24.71+
S = 1HE 14.57£16.52, 30HE 16.00+£35.11, 6OHE 7.43£ 1. 7122 S
HECZ ROIGHH ZAGHACHP =0.026). =t AA0 HE & 2o 59

s AJI B2 = A0le SAHULH.

|'0||

Collection @ chosun



Figure 1. The frequency, duration, severity of headache, and disability

due to headache according to the EEG findings after treatment.

L - TR L B SV SR |

q y hours
6
—ED group (n=16) P=0.002
—ED group (n=16) P=0.001
5 —Non-ED group (n=14) P=0123
—Non-ED group (n=14) P<0.001 .
< N —Total
\ —Total (n=30) 4 X
s
T T \,
0 . s
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tfreatment
30
—ED group (n=16) P=0.003
—ED group (n=16) P<0.001
25 —Non-£D group (n=14) P=0026
—Non-ED group (n=14) P=0.004 —
g otal
—Total @
15
.
i
5 SN
AN
g 5
Prior to 1 month 3 month & month Prior tor treatment L month 3 month & month
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ED, Epileptiform discharge; Non—-ED, Non- epileptiform discharge.
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Table 6. The Response of Frequency, Duration, Severity, Disability

According to the Treatment Drugs

EEG Medication N Quality of headache Prior to 1 month 3 month 6month  P-value

findings treatment (mean£SD)  (mean+SD)  (meanz= SD)
(mean £ SD)

ED AEDs 11 Frequency (day/month)  19.08 £§8.66 854+£9093 5.77+£7.99 8.77+12.34  0.007

Duration (hours) 4.29£6.63 0.53£0.58 0.85£0.94 0.56=0.608  0.017

Severity (point) 6.08 £1.63 277224 3.38£2.02 3.00=2.12  <0.001

Disability (point) 920+10.38  323£748 1152219 046+0.87  0.002

Others 5 Frequency (day/month)  20.00 £13.85 11.0£14.79  2.00£1.00 0.67+0.57  0.149

Duration (hours) 9.67+1242 0.27£0.19 1.36£1.49 036+£0.55 0271

Severity (point) 6.33£1.15 3.67£0.57 267115 1.67+2.08 0.015

Disability (point) 33.33£3431 17.00£2042  5.00£4.35 1.00£1.73 0.272

Non-ED  AEDs 5 Frequency (day/month) 18.40 £13.40 5.60+3.58 5.80£5.67 5.60+6.07  0.052

Duration (hours) 6.50£9.83 1.36£1.13 1.71£1.37 2.00£245 0.037

Severity (point) 7.00£0.70 5205130 4.4.0£2.07 480460 0440

Disability (point) 24.60£27.52 9601540  8.00=5.83 8.40+13.50  0.395

Others 9 Frequency (day/month)  21.33 £8.00 §.88£3.75 10.78 £ 8.66 6.11£6.62  <0.001

Duration (hours) 1.80+1.68 0.66 £0.35 0.76 £1.37 0.47£0.87 0.097

Severity (point) 578148 4.67+122 2.89+2.09 222+3.11 0.004

Disability (point) 24781642 17331739 20444387 6.89£1144  0.505

ED, epileptiform discharges; EEG, Electroencephalogram ; AEDs, antiepileptic drugs
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