S."-! | https://doi.org/10.17340/jkna.2018.4.4

A A.74a b =| AC d oe Axs|f A g = h = i j
Ugs U5z AN 2alat stmer spyse 58 SEEP Foy a2y
k
z2
BNl ML AAHEID o Bichst ZAATSmEY AP, SEiSD o|Dicst SHthstmE e AHRP, M Hisin
o|DiCHS} LS ARl MATF, SAUCHSID 2| BChst SUCHSIDEY MDY, 71S2IThst o|Dicist o HR A Bl MH D
stelcistm o|michst £ MMl MY, olslofxitstm ol Bichst oSSl AHTP, olMCistm o/ iryst =t
MY, ZEE MAY, SX|CHED o Bhst SXHe MDY, SIRCSm | Difst SEMAEE AT

Neuroimaging Findings of First-Visit Headache Patients

Byung-Su Kim, MD, Soo-Kyoung Kim, MD?, Jae-Moon Kim, MD®, Heui-Soo Moon, MD®,
Kwang-Yeol Park, MDvd, Jeong Wook Park, M.De, Jong-Hee Sohn, MD', Tae-Jin Song, MD?, Min Kyung Chu, MD",
Myoung-Jin Cha, MD', Byung-Kun Kim, MD’, Soo-Jin Cho, MD*

Department of Neurology, Bundang Jesaeng General Hospital, Seongnam, Korea

Department of Neurology, Gyeongsang National University Hospital, Gyeongsang National University School of Medicine,
Jinju, Korea"

Department of Neurology, Chungnam National University Hospital, Chungnam National University College of Medicine,
Daejeon, Kored’

Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea‘
Department Neurology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Kored”
Department of Neurology, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of Korea,
Uijeongbu, Korea®

Department of Neurology, Chuncheon Sacred Heart Hospital, Hallym University College of Medicine, Chuncheon, Kored
Department of Neurology, Ewha Womans University Mokdong Hospital, Ewha Womans University School of Medicine,
Seoul, Korea®

Department of Neurology, Severance Hospital, Yonsei University College of Medicine, Seoul, Kored"

Department of Neurology, National Police Hospital, Seoul, Kored

Department of Neurology, Eulji Hospital, Eulji University School of Medicine, Seoul, Kored

Department of Neurology, Dongtan Sacred Heart Hospital, Hallym University College of Medicine, Hwaseong, Kored"

Received August 29,2018  Revised September 20, 2018  Accepted September 20, 2018

Address for correspondence: Byung-Kun Kim, MD

Department of Neurology, Eulji Hospital, Eulji University School of Medicine, 68 Hangeulbiseok-ro, Nowon-gu, Seoul 01830, Korea

Tel: +82-2-970-8311  Fax: +82-2-974-7785

E-mail: kbk1403@eulji.ac.kr

Address for correspondence: Soo-Jin Cho, MD

Department of Neurology, Dongtan Sacred Heart Hospital, Hallym University College of Medicine, 7 Keunjaebong-gil, Hwaseong 18450, Korea
Tel: +82-31-8086-2310 Fax: +82-31-8086-2317

E-mail: dowonc@naver.com

294 CHSHMEMOIRIN NI36Z NI4%2, 2018



F& BRI SRIA MEGYHA 4A

Background: Neuroimaging can play a crucial role in discovering potential abnormalities to cause secondary headache.

There has been a progress in the fields of headache diagnosis and neuroimaging in the past two decades. We sought to

investigate neuroimaging findings according to headache disorders, age, sex, and imaging modalities in first-visit headache

patients.

Methods: We used data of consecutive first-visit headache patients from 9 university and 2 general referral hospitals. The

International Classification of Headache Disorders, third edition, beta version was used in headache diagnosis. We finally

enrolled 1,080 patients undertook neuroimaging in this study.

Results: Among 1,080 patients (mean age: 47.7+14.3, female: 60.8%), proportions of headache diagnosis were as follows:

primary headaches, n=926 (85.7%); secondary headaches, n=110 (10.2%); and cranial neuropathies and other headaches,

n=43 (4.1%). Of them, 591 patients (54.7%) received magnetic resonance imaging (MRI). Neuroimaging abnormalities

were found in 232 patients (21.5%), and their proportions were higher in older age groups and male sex. Chronic cerebral

ischemia was the most common finding (n=88, 8.1%), whereas 76 patients (7.0%) were found to have clinically significant

abnormalities such as primary brain tumor, cancer metastasis, and headache-relevant cerebrovascular disease. Patients

underwent MRI were four times more likely to have neuroimaging abnormalities than those underwent computed

tomography (33.3% vs. 7.2%, p<0.001).

Conclusions: In this study, the findings of neuroimaging differed according to headache disorders, age, sex, and imaging

modalities. MRI can be a preferable neuroimaging modality to identify potential causes of headache.

] Korean Neurol Assoc 36(4):294-301, 2018
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Table 1. Clinical characteristics and neuroimaging results of study

ol A Hes A

patients
Study patients
(n=1,080)
Age (yr) 47.7+14.3
Female sex 657 (60.8)
Headache classification
Primary headaches 926 (85.7)
Secondary headaches 110 (10.2)
Cranial neuropathies and other headaches 43 (4.1)
Neuroimaging modalities
CT and/or CTA 489 (45.3)
MRI and/or MRA 591 (54.7)
Neuroimaging results
Normal 848 (78.5)
Neuroimaging abnormalities 232 (21.5)
Significant abnormalities 76 (7.0)
Insignificant abnormalities 156 (14.4)

Values are presented as meantstandard deviation or n (%).
CT; computed tomography, CTA; CT angiography, MRI; magnetic
resonance imaging, MRA; magnetic resonance angiography.
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Neuroimaging abnormalities No. Pre\(/(;l] ;:nce
Significant abnormalities
Primary brain tumor 9 0.83
Cancer metastasis 1 0.09
Cerebrovascular disease
Subarachnoid hemorrhage 1 0.09
Aneurysm 17 1.57
Dissection 5 0.46
Vasoconstriction 2 0.19
Clinical ischemic infarct 8 0.74
Intracerebral hemorrhage 3 0.28
Vasculitis 1 0.09
Subdural hematoma 2 0.19
Moyamoya disease 2 0.19
Vascular malformation 6 0.56
Arnold Chiari malformation 2 0.19
Headache relevant craniotomy 1 0.09
Headache relevant sinusitis 7 0.64
Sinus hemangioma 1 0.09
Nasopharyngeal tumor 1 0.09
Headache relevant ear infection 1 0.09
Findings compatible with cervicogenic headache 2 0.19
Findings compatible with low intracranial 3 0.28
pressure
Findings compatible with meningoencephalitis 3 0.28
Scalp hematoma 1 0.09
Insignificant abnormalities
Chronic cerebral ischemia (white matter 88 8.15
hyperintensity or leukoaraiosis)
Cerebrovascular disease
Cerebral arterial stenosis/occlusion 26 2.41
Subclinical ischemic infarct 9 0.83
Arachnoid cyst 4 0.37
Pineal cyst 1 0.09
Choroid fissure cyst 1 0.09
Hydrocephalus 1 0.09
Other ventricle abnormalities 2 0.19
Cortical dysplasia 2 0.19
Cerebral calcification 1 0.09
Cerebral granuloma 1 0.09
Brain atrophy 4 0.37
Encephalomalacia 3 0.28
Headache non-relevant craniotomy 1 0.09
Headache non-relevant sinusitis 24 222
Sinus/nasopharyngeal cyst 4 0.37
Sinus polyp 1 0.09
Headache non-relevant mastoiditis 2 0.19
Findings compatible with Susac syndrome 1 0.09
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Figure 1. The proportions of patients with
neuroimaging abnormalities according to headache
classification.
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Figure 2. The proportions of patients with neuroimaging abnormalities
according to age and sex: (A) overall headaches, (B) primary headaches,
and (C) secondary headaches.
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