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The objective of the present study was to demonstrate MRI evidence of vascular compromise as seen in a 17-year-
old female presenting with migrainous headache. The patient had been experiencing migrainous headache 2 days ago. She
had visual auras lasting for a few hours before the attack. Upon meeting with her physician she indicated symptoms of left
sided numbness during the headache. No neurological deficit was detected when the first MRI was performed, and all of her
symptoms resolved within 4 days of the attack.

The MRI study showed a focal area of restricted diffusion at the right visual cortex. A short segment of vascular
enhancement was noted on the surface of the affected gyrus. MRS showed a normal N-acetyl aspartate, choline, and creatine
with no elevation of lactate. A follow-up MRI study 5 months later showed normal finding with no residual lesion. The authors
concluded that the abnormality on the first MRI was the ischemic insult of the ictal visual cortex which was transient during
the migraine attack. The pathophysiology was more likely from reversible focal venous congestion.
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Migrainous headache is one of the common
neurological symptoms presenting in clinics.
Investigation is usually not necessary in the typical
symptomatic pattern and uncomplicated cases since a
negative result is usually obtained from the imaging(1).
Computed tomography is a simple modality to exclude
other serious condition mimicking migraine. In
complicated cases, magnetic resonance imaging
(MRI) is the first investigation of choice since it offers
better resolution and sensitivity of the images. Here,
the authors reported a case of a young migrainous
female with abnormal MRI and discussed about the
abnormality.

Material and Method
A 17-year old female had been experiencing

migrainous headache 2 days ago. She had experienced

a series of visual aura lasting for a few hours before
the attack. Upon meeting with a physician she
indicated symptoms of left-sided numbness starting
right after the attack and during the headache. The
numbness did not improved although the symptom of
headache had decreased. No neurological deficit was
detected when the first cranial MRI was performed.
All of her symptoms resolved within 4 days of the
attack. The follow-up MRI was performed 5 months
later. For a single case report, ethical approval is void
in the authors’ institute. However, oral informed
consent was received from the patient and guardian.

Results
The first brain MRI study showed a focal

area of high signal on T2-weighted image (T2wi)/fluid
attenuated inversion recovery image (FLAIR) with
restricted diffusion on diffusion weighted image
(DWI) along the cortex of right visual gyrus (Fig. 1). A
short segment of vascular enhancement was noted on
the surface of the affected gyrus. Single voxel MR
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spectroscopy showed normal N-acetyl aspartate,
choline, and creatine with no elevation of lactate. MR
angiography (MRA) demonstrated decreasing size and
number of right sided cerebral arteries both for anterior
and posterior circulations compared with normal
flow signal and pattern of the left (Fig. 1E). No evidence
of filling defect in the dural venous structure was
detected on gadolinium T1-weighted image (Gd-T1wi).
The other cerebral cortex showed no abnormal signal
or enhancement.

The follow-up MRI study 5 months later
showed a normal finding with no residual lesion
(Fig. 2). Susceptibility image (Swi) was performed
with Vein-blood-oxygen-dependent (VeinBOLD)
technique (Philips, Achieva). When compared with
the first MRI, the enhancing vascular structure was
seen on Swi as venous structure (Fig. 3). On Gd-T1wi,
the enhancement had disappeared. This confirmed
that the loop of vascular structure could not be a
developmental venous anomaly.

Discussion
Cortical spreading depression (CSD) has been

increasingly accepted to describe pathophysiology of
migrainous attack(2). In migraine aura, neurovascular
changes at visual cortex were demonstrated by
functional MRI (fMRI). How stimuli trigger the
process has not yet been well understood. It is believed
that inflammation and excitotoxicity play a major role in
the symptom process. Evidences of vascular change,
either decreased or increased perfusion, were reported
by various imaging modalities(3-7). Posterior and middle
cerebral arterial territories were reported as occurring
more than other regions(8). Reports of reversible
cerebella ischemic lesions in migraine headache with
visual aura were suggestive of constriction of blood
vessels in the posterior circulation. Abnormal potassium
and glutamate leakage from neuronal depolarization
is believed to be the cause of vasoconstriction(9,10).
A case report of hyperperfusion was demonstrated
arterial dilatation, however(11). Reversibility of the high
signal on DWI can also be found in transient arterial
ischemic process. Though the present study did not
show angiographic detail of the dilated small vascular
structure or whether it was artery or vein, the MRA
demonstrated decreasing size and number of arteries
in both anterior and posterior circulations, not dilation.
With the imaging characteristic on VeinBOLD (or
susceptibility image), the enhancing cortical vessel
was venous structure. This led to the possibility of the
venous congestion during the attack. The persisting

Fig. 1 MRI brain 3 days after the attack:(A) axial DWI
shows restricted diffusion of the right visual
cortex corresponding with high signal on FLAIR
(not shown).(B, C) Gd-T1wi show a short segment
of vascular enhancement at the surface of the right
visual gyrus.(D) MR spectroscopy shows normal
metabolic profile. (E) axial MRA shows decreased
size and number of right posterior cerebral artery
and branches of right middle cerebral artery compared
with the left. No evidence of arterial stenosis or
occlusion is demonstrated

Fig. 2 Follow-up MRI at 5 months after the attack:
(A) FLAIR, (B) Gd-T1wi, (C) DWI show no residual
abnormal SI or enhancement

Fig. 3 Comparison of the enhancing vascular structure
and the cortical vein: (A) VeinBOLD (Swi) at the
follow-up time shows loop of cortical vein at right
visual cortex corresponding with the enhancing
vascular structure on Gd-T1wi (B) at the ictal time.
This implied the evidence of venous stasis or
congestion at the affected area. (C) Follow-up
Gd-T1wi at the corresponding level shows resolving
of the enhancement confirming no developmental
venous anomaly
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dilated vein might imply ongoing inflammation of the
neuronal process which manifested as hemiparesis of
the contralateral side during the attack. The present
study did not show evidence of ipsilateral cerebral
ischemia or infarct as previously reported in patients
with hemiplegic migraine(12). The severity of the
inflammation may thus be less in this present case,
with no detectable neurological deficit and a resolving
of the lesion.

A case report of migrainous headache with
developmental venous anomaly (DVA) and surrounding
parenchymal change was suggested evidence of
venous congestion(13). This present case was not DVA
because no persistent enhancement of the abnormal
vein was found on follow-up scan as is usually seen
on DVA cases. Reports of migrainous headache induced
by Queckenstedt’s test were suggesting venous
congestion in the pathophysiologic process(14,15).
The present case was additional evidence of venous
congestion in the process of the migrainous headache.
The cause of the venous congestion may be from
chemical irritation during CSD causing decreased
vasomotor activity at the venous site.

Conclusion
This study presented evidence of reversible

ischemic process with venous stasis or congestion
by MRI. The findings implied a temporary effect of
migrainous pathophysiology to the cerebral venous
structure.

References
1. Moschiano F, D’Amico D, Di Stefano M, Rocca N,

Bussone G. The role of the clinician in interpreting
conventional neuroimaging findings in migraine
patients. Neurol Sci 2007; 28 (Suppl 2): S114-7.

2. Rogawski MA. Common pathophysiologic
mechanisms in migraine and epilepsy. Arch
Neurol 2008; 65: 709-14.

3. May A, Matharu M. New insights into migraine:
application of functional and structural imaging.
Curr Opin Neurol 2007; 20: 306-9.

4. Cha YH, Millett D, Kane M, Jen J, Baloh R.
Adult-onset hemiplegic migraine with cortical

enhancement and oedema. Cephalalgia 2007; 27:
1166-70.

5. Yokota C, Kuge Y, Hasegawa Y, Tagaya M,
Abumiya T, Ejima N, et al. Unique profile of
spreading depression in a primate model. J
Cereb Blood Flow Metab 2002; 22: 835-42.

6. Dreier JP, Petzold G, Tille K, Lindauer U, Arnold G,
Heinemann U, et al. Ischaemia triggered by
spreading neuronal activation is inhibited by
vasodilators in rats. J Physiol 2001; 531: 515-26.

7. Fabricius M, Lauritzen M. Transient hyperemia
succeeds oligemia in the wake of cortical spreading
depression. Brain Res 1993; 602: 350-3.

8. Kruit M, van Buchem M, Launer L, Terwindt G,
Ferrari M. Migraine is associated with an increased
risk of deep white matter lesions, subclinical
posterior circulation infarcts and brain iron
accumulation: the population-based MRI CAMERA
study. Cephalalgia 2009 Jun 8 [Epub ahead of print].
doi:10.1111/j.1468-2982.2009. 01904.x

9. Rozen TD. Vanishing cerebellar infarcts in a
migraine patient. Cephalalgia 2007; 27: 557-60.

10. Bereczki D, Kollar J, Kozak N, Viszokay K, Barta Z,
Sikula J, et al. Cortical spreading edema in
persistent visual migraine aura. Headache 2008;
48: 1226-9.

11. Hsu DA, Stafstrom CE, Rowley HA, Kiff JE, Dulli
DA. Hemiplegic migraine: hyperperfusion and
abortive therapy with intravenous verapamil. Brain
Dev 2008; 30: 86-90.

12. Politi M, Papanagiotou P, Grunwald IQ, Reith W.
Case 125: hemiplegic migraine. Radiology 2007;
245: 600-3.

13. Fenzi F, Rizzuto N. Ataxia and migraine-like
headache in a girl with a cerebellar developmental
venous anomaly. J Neurol Sci 2008; 273: 127-9.

14. Doepp F, Schreiber SJ, Dreier JP, Einhaupl KM,
Valdueza JM. Migraine aggravation caused by
cephalic venous congestion. Headache 2003; 43:
96-8.

15. Chou CH, Chao AC, Lu SR, Hu HH, Wang SJ.
Cephalic venous congestion aggravates only
migraine-type headaches. Cephalalgia 2004; 24:
973-9.



752 J Med Assoc Thai Vol. 93 No. 6  2010

ความผิดปกติของหลอดเลือดในบริเวณผิวสมองส่วนการมองเห็น: รายงานภาพ เอ็มอาร์ไอของผู้ป่วย
ปวดศีรษะไมเกรนหน่ึงราย

อรสา  ชวาลภาฤทธิ,์ วัชราวุทธ์ิ  ศิริอาชาวัฒนา

หญิงไทยอายุ 17 ปี มีอาการปวดศีรษะ 2 วัน โดยเห็นแสงผิดปกติก่อนมีอาการ มาพบแพทย์ด้วยอาการ
ชาซีกซ้ายระหว่างปวดศีรษะและไม่หายหลังจากหายปวดศรีษะ ตรวจร่างกายไม่พบความผิดปกติใด ๆ เอ็มอาร์ไอพบ
รอยโรคที่เปลือกสมองส่วนการมองเห็นข้างขวา มีสัญญาณสูงใน T2wi/FLAIR และ diffusion weighted image
ท่ีผิวสมองดังกล่าวมีหลอดเลือดซ่ึงมีสาร gadolinium ค้างอยู่ หลอดเลือดแดงสมองด้านขวามีจำนวนลดลง และขนาด
เล็กลงเมื่อเทียบกับข้างซ้าย การตรวจเอ็มอาร์ไอซ้ำอีก 5 เดือนต่อมา รอยโรคดังกล่าวหายไปเมื่อเปรียบเทียบกับภาพ
susceptibility image หลอดเลือดท่ีผิดปกติในการตรวจคร้ังแรก ตรงกับหลอดเลือดดำท่ีผิวสมอง และไม่มีการค้างของ
gadolinium ในการตรวจครั้งหลัง ซึ่งแสดงถึงการค้างหรือบวมของหลอดเลือดดำในขณะที่มีอาการ


