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Fig. 1 1.5T (Tesla) MRI findings on day 2 (A-D), and day 51 (E, F) after admission.
High intensity lesions with mild enlargement affecting the anterior spinal cord extending from the C2 to C4 level on T,-weighted images (T,WI) (A,
C) and diffusion-weighted images (DWI) (B, D). Follow-up examination on day 51 after admission shows spinal cord atrophy at the C2—C4 level.
(E, F). A; T,WI, sagittal, TR = 4,025.0 ms, TE = 112.3 ms. B; DWI, sagittal, TR = 6,353.0 ms, TE = 64.90 ms. C: T,WI, axial, TR = 4,025.0 ms, TE =
114.3 ms. D; DWI, axial, TR = 6,353.0 ms, TE = 64.90 ms. E; T,WI, TR = 3,000.0 ms, TE = 112.3 ms. F; DWI, sagittal, TR = 8,359 ms, TE

72.80 ms.

Fig. 2 Cerebral Angiography.
Cerebral angiography of the right vertebral and subclavian arteries (A), left vertebral artery (B; front view, C; lateral view), and left subclavian

artery (D). No apparent abnormality is detected in the bilateral vertebral and subclavian arteries. The anterior spinal artery is originated from the

left vertebral artery (C, white arrowheads), and confirmed to be at the C1 level of the cervical spine with no obvious abnormality.
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MOl leORENT—TIVOBEAZIT >z, FIAIPHENH
DORERINMEIEREETH D, BEREBESISRRL T e 258
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Fig. 3 Clinical course.

Aspirin was started immediately after the diagnosis of cervical infarction. On day 6, anticoagulation with edoxaban was added because of deep

vein thrombosis. The limbs were completely flaccid and there was a sensory level to pin prick and temperature appreciation below C5 cervical

level. The deep tendon reflexes were initially absent but later became increased with positive plantar reflexes. He had residual moderate

quadriparesis and impairment of pin prick and temperature appreciation with bladder and rectal disturbances. He remained on continuous assist/
control ventilation, and was transferred to a rehabilitation hospital on day 58.
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fel, EKICN T B IFEREHBIEMOREL RN T WAL ST
AREMEDH D, 5 OERTREBIFERAEDL S OMELEIC
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Table 1 Summary for previous spinal cord infarction cases presenting with respiratory failure.

No. Reference AgelSex .Level gf Ischemic Iesign shown by MRI Time tg initiate mechanical
ischemia or autopsy in axial section ventilation from onset
1*  Meyer, 20059 66/M C2-C3 N/A sudden
2 Martinez Tébar, 20199 73/M C2-C6 bilateral anterior horns N/A
3 Yamada, 20149 66/M C3-C6 bilateral anterior horns within 2 days
4 Matsumoto, 2009” T2/F C2-C5 bilateral anterior horns within 1 day
5  Manconi, 2003% 30/M C2-C6 bilateral anterior columns N/A
6  Piao, 2009% 23/M C1-C7 N/A 10 days
7 Howard, 19982 30/M C1-C6 bilateral anterior horns and left lateral column within 1 day
8  Howard, 1998 27/F C1-C7 N/A N/A
9 Howard, 19987 23/F C3-C4 N/A 1 day
10 Howard, 1998 61/M €3 N/A N/A
11 Tokumoto, 2014 68/M C2-C5 bilateral anterior horns 4 days
12 Kanetani, 2022') 80/M mfg%)lla bilateral anterior horns and right lateral column within 1 day
13 Banerjee, 1989" 21/M C2-C6 bilateral anterior horns, lateral columns, and anterior columns within 2 days
14*  Ho, 1980 22/F C3-T1 most of anterior and central portions 30 minutes
15 Kishi, 2012 63/M mfg%”a central portion including bilateral anterior horns within 1 day
16 Meng, 2015 38/F C2-C5 bilateral anterior columns and left lateral column within 1 day
17  Raghavan, 2004'" 14/M C1-T1 bilateral anterior horns 4 hours
18 Reisner, 2013 0/F C2-C3 bilateral anterior horns 2 hours
19  Reisner, 20138 12/F C1-C4 most of anterior and central portions N/A
20 Safadi, 2013 20/M C2-C4 bilateral anterior columns within 1 day
21*  Wu, 202029 48M C1-C4 most of anterior and central portions 3 hours
22*  our patient 46/M C2-C4 most of anterior and central portions 40 minutes

* These patients suffered cardiopulmonary arrest at the emergency room or before arriving at the hospital. N/A; Not Applicable.

A B ‘ Anterior spinal artery infarction ‘

1) Descending motor pathways

1) Descending motor pathways . .
2) Reticulospinal tracts

(Corticospinal tracts, Anterior horns of C3-C5)

I I

‘ Diaphragmatic Paralysis ‘ ’ Disturbed spontaneous breathing ‘
‘ Decreased ventilation volume ‘ ’ Decreased respiratory rate ‘

2) Reticulospinal tracts

Acute respiratory failure 4‘{ Cardiopulmonary arrest ‘

Fig. 4 Neural pathways responsible for respiratory function and mechanisms of respiratory failure in patients with spinal cord infarction.
Two types of neural pathways are involved in respiratory function: descending motor pathway and reticulospinal tracts (A). Impairment in the
corticospinal tracts and the anterior horn of the spinal cord results in diaphragmatic paralysis and decreases ventilation volume. Moreover,
impairment in the reticulospinal tracts may disrupt respiratory automaticity. Disruption of these two pathways may be the cause of acute
respiratory failure leading to cardiopulmonary arrest in this patient (B).
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A case of high cervical cord infarction presenting with cardiopulmonary arrest due to
respiratory dysfunction

Reiko Okada, M.D.", Yasutaka Murakami, M.D."”, Ayami Machiyama, M.D.?, Jyunki Jinno, M.D.",
Makoto Hideshima, M.D., Ph.D.” and Hideaki Kanki, M.D., Ph.D."

1) Department of Neurology, Osaka Police Hospital
2) Emergency and Critical Care Medical Center, Osaka Police Hospital

Abstract: A 46-year-old man with neck pain and impaired physical mobility called for emergency medical services. The
patient was able to communicate with the emergency medical team upon their arrival. However, he went into
cardiopulmonary arrest 5 minutes later. Cardiopulmonary resuscitation was immediately performed, and the patient was
admitted to our hospital with a Glasgow Coma Scale score of E1V1M1. His respiratory rate was 5 breaths/minute and his
partial pressure of carbon dioxide in arterial blood (PaCO,) was 127 mmHg, necessitating intubation and ventilation. His
consciousness improved as the PaCO, level decreased. However, he was unable to be weaned off the ventilator and
breathe independently. Neurological examination revealed flaccid quadriplegia, pain sensation up to the C5 level, absence
of deep tendon reflexes, indifferent plantar responses, and absence of the rectoanal inhibitory reflex. Magnetic resonance
imaging showed a hyperintense lesion with slight enlargement of the anterior two-thirds of the spinal cord at the C2-C4
level on both T,-weighted and diffusion-weighted images, consistent with a diagnosis of spinal cord infarction. Although the
quadriplegia and sensory loss partially improved, the patient was unable to be weaned from the ventilator. Cervical cord
infarction of the anterior spinal artery can cause rapid respiratory failure leading to cardiopulmonary arrest. Therefore,
cervical cord infarction should be included as a differential diagnosis when examining patients after cardiopulmonary
resuscitation.
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