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Case Report

Tetraplegia Following Bilateral Medial Medullary Infarction
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Bilateral medial medullary infarction is rare. We report a 54-year-old man
who presented with a 3-day history of dysarthria and progressive weak-
ness in all four limbs. He suffered from respiratory failure 10 days later.
Brain magnetic resonance imaging showed acute infarction of the bilat-
eral medial medulla, characterized by a typical heart-shaped sign.
Intravenous heparin was given for his cerebral infarction; the patient sur-
vived but with tetraplegia. Respiratory failure caused by bilateral medial
medullary infarction can be fatal. With improvements in diagnostic tech-
nology, and the application of appropriate respiratory care, the survival
rate of patients with bilateral medial medullary syndrome has increased.
Early diagnosis with adequate treatment of respiratory symptoms may
improve the clinical outcome. (Tzu Chi Med J 2009;21(3):248-250)
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1. Introduction

Bilateral medial medullary infarction is rare (1).
Typical clinical manifestations include tetraparesis
(though not in the face), loss of deep sensation in all
four limbs, dysphagia, dysarthria, and respiratory
failure. Occlusion of the vertebral or anterior spinal
artery—or their small branches—will cause infarction
of the paramedian region of the medulla oblongata,
which is consistent with the above symptoms (2). We
report a patient with bilateral medullary infarction with
a typical heart-shaped sign shown on brain magnetic
resonance imaging (MRI) (3).

2. Case report
A 54-year-old man with hypertension and diabetes

presented to our emergency department with pro-
daressive malaise, dysphagia, hiccoughs, and left

hemiparesis for 3 days. His blood pressure was
170/106 mmHg, pulse rate was 77 beats/minute,
and respiratory rate was 18/minute. He was well ori-
ented, with intact speech. There was no central type
facial palsy, diplopia, vertigo, or hearing impairment.
The muscle strength of the left upper and lower ex-
tremities was weak with a score of 4/5 on the Medical
Research Council (MRC) scale. Generalized hyper-
reflexia (3+, symmetric) and bilateral positive Babinski
signs were found. Vibration sensations over the four
limbs were lowered. Pain and temperature sensations
were intact.

MR diffusion-weighted imaging (DWI; Fig. 1) showed
vague small hyperintense lesions at the bilateral pyr-
amids of the middle medulla. Muscle weakness pro-
gressed over the following 3 days; the MRC score was
3/5 over the left limbs and 4/5 over the right limbs.
Because brainstem infarction was suspected, intra-
venous heparin was started on the day of admission
at 1000U/hour and was adjusted according to the
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activated partial thromboplastin time (aPTT). The aPTT
was checked twice daily to maintain a therapeutic
aPTT target of 1.5-2.0 times control. Three days later,
DWI showed hyperintensity over the bilateral medial
medulla (Fig. 2). MR angiography (MRA) showed no
significant occlusion of the basilar or vertebral arter-
ies (Fig. 3). The patient’s condition deteriorated. He
became completely tetraplegic, and was respirator-
dependent due to paralysis of the respiratory mus-
cles and aspiration pneumonia. The patient, however,
was alert during the 10-day hospitalization. Because
the respiratory problems persisted—and in an at-
tempt to avoid recurrent aspiration pneumonia—
a tracheostomy was performed on the 14" day of
hospitalization. After a 3-week hospitalization, the
patient was discharged to a nursing home because

Fig. 1 — Magnetic resonance diffusion-weighted image
demonstrating hyperintense signals in the bilateral pyra-
mids over the upper medulla.

of respirator dependency and tetraplegia. He was
bedridden and respirator-dependent on follow-up
1 year later.

3. Discussion

Medial medullary syndrome is characterized by
ipsilateral hypoglossal nerve palsy, contralateral
hemiparesis sparing the face, and impairment of con-
tralateral deep sensation (4). Bilateral medial medul-
lary infarction is rare and only a few cases have been
reported (1,5).

In the first 3 days, our patient developed dys-
phagia—this is more common in patients with lateral
medullary infarction, but not uncommon in medial
medullary infarction (6). Brain MRI showed the in-
farct area was in the middle and upper level of the

Fig. 3 — Magnetic resonance angiography showing no
occlusion of the vertebral and basilar arteries.

Fig. 2 — Magnetic resonance diffusion-weighted images showing hyperintense signals over the middle (A) and upper (B)

medial medulla.
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paramedian medulla—this caused severe dysphagia
and might have damaged the nuclei of the bilateral
hypoglossal nerve (7). Katoh and Kawamoto classi-
fied the affected areas of bilateral medial medullary
infarction into type 1, with an infarction area from
the medullary pyramid to the pontine medial longitu-
dinal fascicules, and type 2, with the infarction con-
fined to the bilateral medullary pyramids. Our patient
was classified as having type 1, which has a worse
prognosis (5).

Occlusion of the vertebral or anterior spinal ar-
tery—or their branches to the paramedian region of
the medulla oblongata—is the usual cause of bilat-
eral medial medullary infarction (5). Vertebral artery
dissection is another possible etiology (8). Because
the MRA did not show vertebral or basilar artery ob-
struction, occlusion of the anterior spinal artery or
small branches of vertebral artery may have been
the cause of the stroke in our patient.

Aspiration pneumonia is the major cause of death
in bilateral medullary infarction (5). Respiratory fail-
ure due to aspiration is fatal when airway manage-
ment is inadequate. Recognizing the severity of the
respiratory symptoms in these patients is critical to
avoid recurrent aspiration pneumonia and to im-
prove the outcome. In our case, a tracheostomy with
appropriate respiratory care reduced the risk of aspi-
ration pneumonia and associated complications in
the acute phase of the stroke. In previous case reports,
the effective treatment of bilateral medial medullary
infarction was inconclusive. Intravenous or intra-ar-
terial thrombolysis in patients with basilar artery oc-
clusion may be beneficial (9). Recently, one study
reported that a combination of intravenous throm-
bolytics and consecutive endovascular mechanical
thrombectomy might be an option in this difficult
condition (10). Early use of heparin in acute cerebral
infarctions has been studied and the results are di-
verse (11). The most convincing study for heparin
use was the International Stroke Trial, which enrolled
almost 20,000 patients. It found that stroke recur-
rence was slightly reduced following heparin use (12].
For effective anticoagulation in the treatment of acute
cerebral infarction, the dosage of heparin should be
adjusted to keep the aPTT 1.5-2 times the patient’s
pre-heparin aPTT, which is similar to treatment of
acute myocardial infarction (13). Although there is a
lack of strong evidence, anticoagulation with heparin
is an acceptable and safe therapy in acute cerebral
infarction (14).

A combination of bulbar symptoms and progres-
sive tetraplegia sparing the face suggests a lower

brainstem lesion, possibly bilateral medial medullary
infarction. Brain MRI is a useful and sensitive tool for
early detection of this condition. Although it has a
dgrave prognosis, a correct diagnosis with aggressive
treatment of respiratory problems may improve the
survival rate in patients with bilateral medial medullary
infarction.
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