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Fig. 1 Photographs of oculomotor abnormalities.

A. The left eye showed restriction of horizontal gaze. The right eye also showed the restriction of

adduction. Additionally, the left eye showed upward deviation compared with the right eye by dawn

gazing (skew deviation). B. He presented the left hemifacial palsy and Horner’s syndrome. Fig. 1 is

published with patient’s permission.
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Fig. 2 MRI and MRA findings.
A-C: MRI was performed on admission (3 hours from onset) using 1.5 T-MRI scanner. Axial DWI (TR 6,000 ms, TE 100 ms, b-value
1,000 sec/mm?) revealed slight high intensity on the median of upper medulla oblongata and the left tegmentum of pons (A). MRA showed the

occlusion of the right vertebral artery (VA) distal to the origin of posterior inferior cerebellar artery (Time of flight, TR 32 ms, TE 6.8 ms) (B).
Basi-parallel anatomic scanning (TR 10,000 ms, TE 500 ms) revealed the outer diameter dilatation of the right VA (C). D-E: 1.5 T-MRI (DWI:
TR 7,000 ms, TE 100 ms, b-value 1,000 sec/mm?) on 5 days from admission showed the significant increased signal intensity on the bilateral

medial medulla oblongata and the left tegmentum of pons (D). Additionally, MRA showed the morphological change of the right VA signal (Time
of flight, TR 32 ms, TE 6.8 ms) (E). F: The coronal slice of T, weighted images (T,WI: TR 500 ms, TE 16.5 ms) using 3 T-MRI on 7 days after

admission revealed the high signal intensity on the right VA vessel wall.
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Fig. 3 Digital subtraction angiography (DSA), CT-like image, 3D-reconstruction of CT-like image and DSA-MR fusion imaging.

A: Right vertebral artery (VA) angiography showed tapered occlusion of the right VA at the origin of posterior inferior cerebellar artery. B: The

left VA angiography showed no steno-occlusive lesion of the left VA and the basilar artery (BA). C: CT-like image revealed the anterior spinal

artery (ASA) running the dorsal side of the spine (white arrow). However, the rami of ASA joining to the VA was not observed. In addition, the

ASA was contrasted retrogradely and occluded at the level of the middle medulla oblongata. D: 3D-reconstruction of CT-like image revealed the

right VA perforating branch (white arrowhead) which arised from distal end of the right VA occlusion, the BA perforating branch (black arrow)
descending nearby VAs union, the left VA perforating branch (black arrowhead) and the ASA (white arrow). E: The axial view of DSA-MR
fusion imaging at the level of rostral pons. DSA-MR fusion imaging revealed several BA perforating branches running through pons. White

arrow indicates the ASA. White arrowhead indicates the right VA perforating branch. Black arrow indicates the BA perforating branch. Black

arrowhead indicates the left VA perforating branch.
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Fig. 4 Digital subtraction angiography (DSA)-MR fusion imaging and schema.

The axial view of DSA-MR fusion imaging revealed the stenosis of the right vertebral artery (VA) perforating branch (white arrowhead) at the

origin, which distributed into the infarct lesion (A). The sagittal view of DSA-MR fusion imaging (B, C). The right VA perforating branch (white

arrowhead) distributed into the infarct lesion (B). The basilar artery (BA) perforating branch (black arrows) distributed around the infarction

(C). The anterior spinal artery (ASA) (white arrow) occluded at proximal to the infarction (C). D. The schema of the pontomedullary junction

based on DSA-MR fusion imaging. The perforating branch arised from distal end of the right VA occlusion distributed into the median of

bilateral medial medullary infarction. However, the origin of the perforating branch was poor contrast enhancement and considered to be

stenosis due to the parent artery dissection (A-B). While the BA perforating branch descended and distributed around the infarct lesion, the

ASA occluded at proximal to the infarction (C). E. Positional relationship of A-C sectional images on the schema. White arrow indicates the

ASA. White arrowhead indicates the right VA perforating branch. Black arrow indicates the BA perforating branch.
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Fig. 5 The schema of pons and medulla oblongata showing the relationship between brain stem anatomy and infarction.

A: Infarct lesion involved left medial longitudinal fasciculus, abducens nucleus and facial nerve at the level of pons. B: Infarct

lesion involved bilateral corticospinal tract, inferior olivary nucleus, medial lemniscus, prepositus hypoglossi nucleus and

reticular formation at the level of medulla oblongata. In addition, left ambiguous nucleus and sympathetic nerve descending

tract were also damaged by infarction. Ab N = abducens nucleus, Am N = ambiguous nucleus, CT = corticospinal tract,

FN = facial nerve, ION = inferior olivary nucleus, LSTT = lateral spinothalamic tract, ML = medial lemniscus, MLF =

medial longitudinal fasciculus, PHN = prepositus hypoglossi nucleus, PPRF = paramedian pontine reticular formation, RF =

reticular formation, SNDT = sympathetic nerve descending tract.
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A case of bilateral medial medullary and left tegmentum of pontine infarction
in whom DSA-MR fusion imaging identified infarct-relevant arteries

Mikito Saito, M.D.", Hiroyuki Kawano, M.D., Ph.D.?, Tatsuo Amano, M.D.",
Haruko Okano, M.D., Ph.D.?, Toshihiko Iwamoto, R.T.®’ and Teruyuki Hirano, M.D., Ph.D.?

b Department of Stroke and Cerebrovascular Medicine, Kyorin University Faculty of Medicine
2 Department of Neurology, Kyorin University Faculty of Medicine
9 Department of Radiology, Kyorin University Hospital

We herein reported a patient with acute ischemic stroke in the bilateral medial medullary and the left tegmentum of
the pons who presented with various neurological symptoms. Fusing digital subtraction angiography (DSA) and MRI

(DSA-MR fusion imaging) could reveal the infarct-relevant arteries. A 41-year-old male presented with headache,
bilateral arm’s dysesthesia, quadriplegia, left Horner’s syndrome, upbeat nystagmus, internuclear ophthalmoplegia and
left peripheral facial paralysis. Diffusion weighted MRI (DWI) revealed the high intensity lesion in the hilateral medial
medullary and the left tegmentum of the pons. MRA showed right vertebral artery (VA) occlusion. A high intensity on T,
weighted imaging was shown on the right VA vessel wall. DSA-MR fusion imaging revealed the anterior spinal artery
(ASA) occlusion proximal to the infarction. The stenosis was located at the origin of the right VA perforating branch
distributing into the infarct lesion. The steno-occlusive lesion of ASA and VA perforating branch due to VA dissection
resulted in infarction in the pontomedullary junction and caused various neurological symptoms. DSA-MR fusion imaging

would prove the radiological anatomy of infarct-relevant arteries and clarify the etiology of ischemic stroke.
(Rinsho Shinkeigaku (Clin Neurol) 2020;60:434-440)
Key words: vertebral artery dissection, medial medullary infarction, DSA-MR fusion imaging, internuclear ophthalmoplegia




