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White Matter Abnormalities of Migraine and Tension Type Headache in
Young Patients Without Vascular Risk Factors

Nayoung Kim, MD, Suntae Hwang, MD, Ja-Seong Koo, MD, Ohyun Kwon, MD,
Jong-Moo Park, MD, Jungju Lee, MD, Byung-Kun Kim, MD

Department of Neurology, Eulji General Hospital, Eulji University College of Medicine, Seoul, Korea

Background: White-matter abnormalities (WMAs) are frequently encountered on MRI conducted for the diagnosis of
headache. Although many studies have suggested an association between migraine and stroke or WMAs, no definite
conclusions can be drawn from these data because of confounding factors. The purpose of our study was thus to
determine whether the incidence and location of WMAs in migraine differ from those in tension-type headache.
Methods: The MRI findings of 180 patients (130 with migraine and 50 with tension-type headache) under 45 years of age
without vascular risk factors were reviewed. MRI findings were reviewed with respect to focal white-matter
hyperintensities on fluid-attenuated inversion recovery. The frequency, location, and volume of the abnormalities were
measured.

Results: WMAs were observed in 24% of patients with migraine and 28% of those with tension-type headache (p=0.71).
The number and volume of abnormalities in both groups were not different. WMAs were most frequently located in the
subcortical area in both groups. The age of patients with WMAs was older than patients without abnormalities (36.4+7.2
vs 29.6+9.2, mean+SD; p<0.01). There was a positive correlation between patient age and the volume of WMAs (p=0.04).
In the migraine group, WMAs were seen in 21% of patients with migraine without aura and in 60% of those with
migraine with aura (p=0.01).

Conclusions: Although the characteristics of WMAs were not different between patients with migraine and those with
tension-type headache, the incidence of WMAs was significantly higher in migraine with aura. This may be extrapolated
to an increased risk for stroke in patients with migraine with aura, but not in those with migraine without aura.
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subcortical, cerebellar and other lesions, according to their location.
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Figure 1. Classification of white matter abnormalities according to location. White matter abnormalities were classified into periventricular,

7]&(International Classification of Headache Disorder
11, ICHD-1D)°] wje} HFE3} 11 78-S st HF
Bt 4G FEo] FHhEo] g I WES o Hes
oith, AA| B B 180WOR WEE 130, (WSS

s0molglet. Q1eta Aw, FEe] fukh 944, WE U
AE, 2, G 9 2WF 5 HEFe JdRAAE 5
% 2} vjoleflo] oA Qgieh FEe] WlE: U159 o4

o] gl R} 159 vlaiel 2O gl

2. MRI

MRI+= GE TwinSpeed 1.5 Tesla (GE Medical System,
Milwaukee, Wisconsin, USA)E ©]- &3}t A ¥ FAS

QL9 3 mm BAOE BT, 0] F AAGH IR
ZAFAXHFLAIR: fluid—attenuated inversion—recovery axial
image) ol 4] TAE= WAAY VA ST T4, 7] F &
5)g |Sstolc, WA MBI it kel
2 R FAAAHATA| AE(PACS: Picture Archiving and
474 24510l AR

Communications System)o]4] %

MAY TAZAEL 2o upa) HAIZ oz A
A gl k] ) ekt gl el o 2 SRSk
(Fig. 1).

3. TAEH

B (RS B At Aolok MRl A
OEE ol 7] ]3] t—test@} chi—square
ABSISICE, WAL ALEER) W o] S



orobn] gial AL 2 T, FET WA 3241
57429] 91X)9] AXEE Uohis] 913 kappa g T
T} fol 0,05 TRl 9B BABIA O o7t gl 7
(e}
=

o2 HAsIF o EA A= SPSS—-Windows& 13,0F
AHg-3FITH

e

g i
1 8553 7335F 849 712 £4 ujn

HEE 1309 = YAE= 289, ofRl= 10290]1, 114
78 507 T FAF 241, oA} 267 o2 HEE SRt A
oAZFe] Hlgo] FAKLR [FOSHA EQITHp<0.01). AFF
BRte] et Yol 31,29 24(11~45A4), 71355 34}

2 33,648 4A|(14~45H) 2 F T 7to] Zpol= ITHp=
0.11), HFE 3x9] At 7|7 56.4+96 87]1—‘%J 71
AT SR 64,6115, 77/ D2 F o 7t 2Fo]7t ¢l
tH(p=0.63). 17l 15 ol Fo& A= T ?ilr
A= HESOlA 239, 1R FEolA 2082 I4EFF
of| 4] WekTh(p<0.01)(Table 1), FRYHFEI} 2HFE &
A= 247 120782 107501,

Table 1. Characteristics of patients and headache

% Sxpto] Wit 0.1140.18 mL, FETE At

e 2] W S w o 2 7le] $L0jg %
2). WA TASAES 130 ket BRalel

S A EE A B AR

Yot 5.7+£8.674H L
7+1.8 mm, 714
He

i

7

2
FfF
e
5
@
v

R ELEY
E] A TH p=0.20)(Table 3). WMMAY A S} T2bE 344}

1%)5}A] QI th(x=0.17, p=0.10).
R g, Fpel I 9 G 4
1

e TE5t sl HAS U

A=

¢
3 1)

AW TABAET} Gl BAE] gl BAERT B U]

7} o WkeH(p(0,00), TSk ALY 314]

SO wole} MY TAIS A ] Fu) Afofo] Fef A

Migraine Tension headache )4
Number of patients 130 50
Age, years (range) 31.2+9.2 33.6+8.4 0.11

(11~45) (14~45)
Male, number (%) 28 (22) 24 (48) <0.01
Chronic headache, number (%) 23 (18) 20 (40) <0.01
Duration of disease, months 56.4+96.8 64.6+£115.7 0.63
Table 2. Characteristics of white matter abnormalities (WMAs)

Migraine Tension headache

(n=130) (n=50) p
Number of patients with WMAs (%) 31(24) 14 (28) 0.57
Number of WMAs 3.244.0 5.748.6 0.95
Volume of WMASs, mL 0.1+0.2 0.2+0.4 0.92
Diameter of WMA, mm 4.7+1.8 4.742.3 0.74
Table 3. Classification of white matter abnormalities according to location
Location Migraine (n=31) Tension headache (n=14) p
Cerebellum, number (%) 0(0) 1(7)
Periventricular, number (%) 7(23) 1(7) 0.20
Subcortical, number (%) 21 (68) 9 (64)
“Both, number (%) 309 2(14)
"Other, number (%) 0 (0) 1(7)

“Both periventricular and subcortical, "Basal ganglia
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Figure 2. Correlation between age and volume of white matter
abnormalities (WMA). Scatterplots show a significant linear corre-
lation between age and volume of white matter abnormalities (y
=0.31, p=0.04).
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Table 4. Comparison between patients with and without white matter abnormalities (WMAs)

Patients with WMAs Patients without WMAs p
Number of patients 135
Age, years 36.4+7.2 29.6+9.2 <0.01
Male, number (%) 12 (27) 40 (30) 0.85
Chronic headache, number (%) 11 (24) 32 (24) 1.00
Disease duration, months 69.36+135.12 53.27+85.72 0.56
Table 5. Comparison between migraine with and without aura

Migraine with aura Migraine without aura p

Number of patients 120
Age, years 33.0+7.1 31.1£9.3 0.52
Male, number (%) 2 (20) 26 (22) 1.00
Chronic headache, number (%) 1 (10) 22 (18) 1.00
Disease duration, months 79.3£145.0 54.5+92.3 0.44
Number of patients with WMASs (%) 6 (60) 22 (20) 0.01
Number of WMAs 3.84£5.0 3.3+4.0 0.95
Volume of WMAs, mL 0.2+0.3 0.1+0.2 0.64

WMAS; white matter abnormalities
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