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―Case Reports―
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Artery Dissection Assessed with Multimodal Neuroimaging
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A 33-year-old man presented with a lateral medullary infarction, vertigo, and nausea. At the time of

hospital admission, he had Wallenberg syndrome. Although initial magnetic resonance imaging showed

no abnormalities, subsequent diffusion-weighted magnetic resonance imaging showed a high-intensity

area in the right lateral medulla oblongata. The right vertebral artery was shown to be dilated on basi-

parallel anatomical scanning but to be stenosed on magnetic resonance angiography (MRA). Cerebral

angiography 7 days after onset showed the “pearl and string sign” in the right vertebral artery. Follow-

up MRA showed gradual improvement of the stenosis in the right vertebral artery. Multiple neuroimag-

ing studies, such as MRA, basi-parallel anatomical scanning, 3-dimensional computed tomographic an-

giography, and cerebral angiography, should be performed soon after onset in suspected cases of cere-

bral artery dissection. In addition, serial imaging examinations increase diagnostic accuracy, and the

medical history and neurological examination are important. (J Nippon Med Sch 2015; 82: 68―72)
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Introduction

Past studies reported the frequency of vertebral artery

dissection was higher in Japan than Europe and the

U.S.1―3. Many patients with vertebral artery dissection

often suffer ischemic stroke particularly in the lateral me-

dulla oblongata as well as the thalamus and the cerebral

or cerebellar hemispheres1,3―5. It is widely recognized that

one of the important causes of juvenile cerebral infarction

is cerebral artery dissection. Patients with cerebral infarc-

tion due to the vertebral artery dissection rarely develop

subarachnoid hemorrhage6,7, although many dissections

of the vertebral arteries are thought to heal spontane-

ously3. Therefore, diagnostic imaging is important to

evaluate the patients’ clinical condition in acute phase.

However, some patients with brainstem infarction are

difficult to diagnose in the acute stage using initial

neuroimaging such as computed tomography (CT) and

magnetic resonance imaging (MRI). In addition, vascular

imagings for arterial dissection often showed various

findings1. We report here a case with lateral medullary

infarction due to vertebral artery dissection assessed by

multimodal neuroimaging.

Case Report

A 33-year old man was referred to our hospital with ver-

tigo and nausea. He had throbbing headache centering

right occipital area since one month before, but analgesic

agents were efficacious. Suddenly rotational vertigo and

nausea occurred at night, when he watched television in

a recumbent position. He got a rest for six hours, but

vertigo and nausea were not improved. Then he was

taken to our hospital. His consciousness was clear, body

temperature was 36.8°C, blood pressure was 138�94

mmHg, and heart rate was 68�min. In the physical ex-

amination, we found no abnormality in his chest and ab-

domen. In the neurological examination, we observed his

right Horner syndrome, gaze induced nystagmus, right

curtain sign, positive Barré’s sign of right upper extrem-
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Fig.　1　Diffusion-weighted magnetic resonance images (DWIs) 7 hours (A) and 31 hours 

after onset (B). The initial DWIs revealed no abnormalities, but the second DWIs 

demonstrated a high-intensity area in the right lateral medulla oblongata.

Fig.　2　Fluid attenuation inversion recovery (FLAIR) images of magnetic resonance imaging (MRI) 7 hours (A), 31 hours (B), 19 

days (C), 87 days (D), and 527 days after onset (E). The initial FLAIR images showed no abnormalities; however, the 

second FLAIR images showed a slight high-intensity area, and the third FLAIR images showed a clear high-intensity 

area in the right lateral medulla oblongata. However, follow-up scans did not demonstrate the high-intensity area.

ity, cerebellar ataxia of right upper extremity, superficial

sensation disorder of right face, left body trunk, and up-

per and lower extremities, dysarthria, dysphagia and

trachyphonia. No abnormal finding was observed in

blood and urinary examination, chest plain film, and

electrocardiogram. We could not find abnormal findings

in his head CT and MRI (Fig. 1A, 2A). However, head

magnetic resonance angiography (MRA) and three-

dimensional computed tomographic angiography (3D-

CTA) showed focal stenosis at right vertebral artery (Fig.

3A, 4). Based on the presence of Wallenberg syndrome

and the abnormal findings of right vertebral artery, we

made a diagnosis of right lateral medullary infarction

due to vertebral artery dissection. MRA follow-up images
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Fig.　3　Lateral magnetic resonance angiograms 7 hours (A), 31 hours (B), 19 days (C), 87 days (D), and 527 days after onset (E). 

Both the initial images and follow-up images showed stenosis (white arrows) and distal dilatation in the right posterior 

medullary segment of vertebral artery. After 87 days, the stenosis appears to have extended.

Fig.　4　Three-dimensional computed tomographic angi-

ography 17 hours after onset. Areas of stenosis 

were observed in the right posterior medullary 

segment of the vertebral artery (lower and upper 

arrows).

showed that stenosis (at the white arrows) and distal

dilatation in the right posterior medullary segment of

vertebral artery. After 87 days, the stenosis seems to be

gradually extended (Fig. 3D, 3E). We started anticoagu-

lant therapy with continuous dosing of heparin sodium

(10,000 U�day) and neuroprotective therapy with edara-

vone (60 mg�day). An MRI examination 31 hours after

onset faintly showed a high-intensity area in the right

lateral medulla oblongata on diffusion-weighted images

(Fig. 1B) or fluid attenuation inversion recovery images

(Fig. 2B). However, the high-intensity area was not seen

on follow-up scans. Basi-parallel anatomical scanning

(BPAS) 31 hours after onset showed dilatation of the

right posterior medullary segment of vertebral artery,

and BPAS after 87 days and 527 days also showed dilata-

tion of the artery (Fig. 5A, B, C). Angiography 7 days af-

ter onset showed the “pearl and string sign” in the right

posterior medullary segment of vertebral artery (Fig. 6).

The anticoagulant agent to prevent recurrence was then

changed from heparin sodium to warfarin. The symp-

toms, including vertigo, dysarthria, and ataxia, im-

proved. For the treatment of dysphagia, 26 days after on-

set the patient was transferred to a rehabilitation hospi-

tal, where he regained the ability to swallow. He re-

turned to work, although sensory disturbance remained.

Figure 2, 3, 5 demonstrate later-follow up imaging.

Discussion

The presence of a double lumen or intimal flap on imag-

ing is included in recent diagnostic criteria for vertebral

artery dissection8,9, although angiography has been con-

sidered the gold standard for diagnosis1,2. In the present

case, angiography demonstrated the “pearl and string

sign” in the vertebral artery, although we could not find

a double lumen or intimal flap with any imaging tech-

nique. In this case BPAS was helpful for diagnosing ver-

tebral artery dissection. For BPAS, an MRI technique de-

veloped by Nagahara et al., only a 2-cm-thick, heavily

T2-weighted coronal image, parallel to the clivus, is re-

quired10. Imaging with BPAS can show the outer contour

of the intracranial vertebrobasilar artery, whereas angiog-

raphy and conventional MRA demonstrate the inner con-

tour of the vessel. In vertebral artery dissection, the in-

travascular lumen (shown with conventional MRA) is

narrow, and the surface of the vessel (shown with BPAS)

is extended. Adding BPAS to conventional MRA se-

quences can improve diagnostic capability and sensitivity

in suspected cases of vertebral artery dissection and is

helpful for differentiating dissection from other causes of

vertebral artery narrowing, such as atherosclerosis and

hypoplasia11. Combined with the MRA, therefore, BPAS is

a potent noninvasive examination for diagnosing verte-

bral artery dissection.

With regard to medical therapy for cerebral artery dis-

section, no clear evidence at present supports acute-
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Fig.　5　Basi-parallel anatomical scanning 31 hours (A), 87 days (B), and 527 days after onset (C). Both the initial 

images and follow-up images showed dilatation (white arrows) in the right posterior medullary seg-

ment of the vertebral artery.

Fig.　6　Lateral view (A) and anteroposterior view (B) of right vertebral angiography 7 days 

after onset. Stenosis (black arrows) and distal dilatation, i.e., “pearl and string sign” is 

visible in the right posterior medullary segment of the vertebral artery. Note that the 

stenosis occurs immediately after the artery enters the skull.

phase treatment or treatment in the chronic phase for

preventing recurrence. Change in the condition of the

dissecting blood vessel over time is diagnostic of cerebral

artery dissection. Arauz et al. have reported that the rate

of complete revascularization in cases of vertebral artery

dissection is 62% 6 months after onset12. Lee et al. have

reported that the rate of recurrence of cerebral infarction

decreases 3 to 6 months after the onset of cerebral artery

dissection13. Thus, with regard to antithrombotic treat-

ment after the acute period, imaging studies, such as

MRI, should be performed and the antithrombotic regi-

men should be changed on the basis of the findings

when appropriate. In the present case, MRA 87 days after

onset showed that the stenosis had improved and sug-

gested that the dissected blood vessel had normalized.

Therefore, warfarin was discontinued. Subsequent MRA

showed further improvement of the stenosis (Fig. 6).

The lateral medullary syndrome in our patient was

atypical, because of the ipsilateral hemiparesis. In this

case, ipsilateral motor nerves can be disturbed by the ex-

tension of the ischemia from the right medulla to the up-

per cervical spinal cord involving corticospinal fibers

caudal to the pyramidal decussation14.

In the present case, initial diffusion-weighted MRI

showed no significant abnormalities. Oppenheim et al.

have reported that only 10% of initial diffusion-weighted
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images in cases of medullary infarct show evidence of in-

farct less than 8 hours after onset15. For the reason above,

diagnosing brainstem infarction with only the findings of

MRI at the initial visit is difficult. Therefore, the medical

history and neurological findings are important for estab-

lishing a diagnosis. Multiple neuroimaging studies, such

as MRA, BPAS, 3D-CTA, and cerebral angiography,

should be performed soon after onset in suspected cases

of cerebral artery dissection. In addition, serial imaging

examinations increases the accuracy of diagnosis.
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