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Medullary lesion revealed by MRI in a case of MS 
with respiratory arrest 
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Summary. A 66-year-old MS patient who suffered 
respiratory arrest followed by complete remission is 
reported. Magnetic resonance imaging (MRI) re- 
vealed a medullary lesion. Clinicoradiological rela- 
tionships are discussed. 
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Brainstem lesions in multiple sclerosis (MS) can be 
easily detected by MRI. Lesions in the medulla ob- 
longata are said to be present in 50% of cases with 
clinically definite MS [1]. Respiratory failure due to 
involvement of the primary respiratory neurons in 
the medulla oblongata is rare in MS. Boor et al. [2] 
reported a MS patient with respiratory failure who 
had a medullary lesion at autopsy. We report an un- 
usual case of respiratory arrest which recovered, in 
a patient with MS. A medullary lesion was shown 
by MRI. 

Case report 

A 66-year-old woman was admitted to the Tokyo 
Metropolitan Geriatric Hospital on January 23, 
1987, because of progressive paraparesis. She had 
had an episode of paraparesis with sensory disturb- 
ance below the C8 dermatomes bilaterally in 1976. 
Paraparesis had improved in three months, but 
numbness had remained. In 1978, she had suddenly 
developed diplopia and facial paresis on the left 

side, both of which improved in three months. In 
late December, 1986, she developed nausea, persis- 
tent hiccups, blurred vision, and paresthesia in the 
face. Thereafter she noticed that position sense was 
lost in the right upper extremity. On January 20, 
1987, she developed weakness of the lower ex- 
tremities, which progressed until admission. 

Physical examination on admission revealed 
blood pressure of 114/60 mmHg and pulse rate of 
60 beats per min. The temperature was 36.2 ° C. She 
was alert and cooperative. She complained of 
blurred vision despite normal visual acuity. There 
was dysesthesia in the face and numbness below the 
C8 dermatomes bilaterally. The deep tendon re- 
flexes were exaggerated in all extremities and plan- 
tar responses were both extensor. Vibration and po- 
sition sensation were decreased in all extremities, 
and absent in the right upper extremity. 

The hemogram and serum biochemistry were 
normal. The CSF protein content was 52.9 mg/dl 
with 5.1 mg/dl of IgG (9.6%). Otherwise the CSF 
was normal. Brain CT showed no abnormality. 
EEG demonstrated slow alpha wave activity with 
small amount of delta and theta activity in the leads 
from the left hemisphere. Auditory brainstem re- 
sponses (ABRs) were normal. In the somatosensory 
evoked potentials (SEPs) recorded after stimulation 
at the right median nerve, N9 was normal, but N13 
and N20 were not detected.. The blink reflex 
showed low amplitude of R1 and R2 in the left 
side. 

Clinical course 

Tetraparesis developed rapidly during the 5 days 
after admission. On January 29, she stopped 
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Fig. 1. Sagittal T2-weighted MR image. High-intensity areas are 
shown in the lower pontine tegmentum along the floor of the 
fourth ventricle and throughout most of medulla oblongata ven- 
trodorsally. These involve the pyramidal tract ventrally, medial 
lemniscus centrally and the respiratory neurons and bulbal nuclei 
dorsally. There are no lesions in the cervical and upper thoracic 
spinal cord 

breathing abruptly. At this time she was alert. Arti- 
ficial breathing was started at once. She also 
showed a complete bulbar palsy. Soft palatal, gag 
and cough reflexes were absent. During the follow- 
ing 4 days weakness of the arms improved, and she 
could move her arms in a pseudoathetotic manner. 
Four weeks later spontaneous breathing appeared 
and became shallow and irregular with drowsiness. 
She could leave the respirator completely 7 weeks 
later. Weakness and proprioceptiw~ sensory loss re- 
mained in both lower extremities. The CSF after 
respiratory arrest disclosed an increase of IgG% 
(38.4%), myelin basic protein (MBP) (8.4 ng/dl), 
and oligoclonal bands. In September, N20 was re- 
corded with long latency, but N13 remained unre- 
markable. Blink reflex revealed temporal dispersed 
R1 in the left side. MR imaging was performed 
after the respiratory arrest using a 0.5-Tesla super- 
conducting MR imaging unit (Siemens Magnetom 
system). T2-weighted images were obtained using 
spin-echo pulse sequences (repetition time, 
1600 ms; echo time, 75 ms). A high-intensity area 
was shown in the medulla oblongata and lower 
pontine tegmentum (Fig. l). High-intensity areas 
were also shown in the white matter of right tem- 
poral and occipital lobes. In the ce, rvical and upper 
thoracic segments of the spinal cord, abnormal 
findings were not found. 

Discussion 

The present case had three episodes of remissions 
and exacerbations of multiple neurological signs 

during twelve years with CSF findings compatible 
with the diagnosis of multiple sclerosis. She suf- 
fered abrupt respiratory arrest associated with bul- 
bar palsy, tetraparesis and pyramidal signs. Her res- 
piration recovered completely 7 weeks later. 

The respiratory failure in multiple sclerosis is 
usually of ventilatory type caused by paralysis of 
the respiratory muscles. Respiratory failure due to 
involvement of the primary respiratory neurons in 
the medulla oblongata is rare in MS [3]. 

According to the concept of the dual respiratory 
pathways to the spinal respiratory neurons [4, 5], the 
voluntary respiratory pathway descends from the 
cerebral cortex via the pyramidal tract. The involun- 
tary respiratory pathway arises from the primary 
respiratory neurons in the dorsolateral reticular for- 
mation of the medulla oblongata near the nucleus 
ambiguus [6]. That pathway crosses near the medial 
lemniscal decussation [2, 61, and descends just me- 
dial to the spinothalamic tract in the spinal cord [4, 
7]. The type of respiratory disturbance can be at- 
tributed to the location of lesion. 

Guthrie et al. [8] described respiratory failure 
with tetraplegia and sensory loss below the high cer- 
vical level in 4 cases of MS. One of them had MS le- 
sions in the pontine tegmentum and in the lower 
cervical and upper thoracic spinal cord at autopsy, 
but the medulla oblongata was not involved. Noda 
et al. [9] reported one MS patient, who showed the 
selective loss of voluntary breathing with tetraplegia 
and sensory loss below the higlh cervical level. The 
respiratory failure of these five cases has been con- 
sidered to be caused by the involvement of both py- 
ramidal tracts running to the spinal respiratory neu- 
rons. 

In contrast, Boor et al. [2] reported a MS patient 
with selective loss of involuntary breathing charac- 
terized by apnea during sleep. Bulbar sign and pro- 
prioceptive sensory disturbance in all extremities 
were observed. At autopsy, MS lesions were found 
in the central or dorsomedial region of the lower 
medulla oblongata, involving the primary respir- 
atory neurons, nucleus ambiguus and medial lem- 
niscus, but sparing the pyramidal tract. They con- 
sidered that the disturbance of involuntary breath- 
ing was due to the involvement of primary respira- 
tory neurons. 

The present case showed the complete arrest of 
both voluntary and involuntary breathing. The for- 
mer improved after 4 weeks, while the latter conti- 
nued for 7 weeks. The involuntary respiratory ar- 
rest, bulbar signs and bilateral proprioceptive sen- 
sory loss observed in the present case were probably 
induced by the lesions of primary respiratory neu- 
rons, medial lemniscus and bulbar nuclei localized 
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m a i n l y  in the  cen t ra l  a n d  dor sa l  pa r t  o f  m e d u l l a  ob-  
longa ta .  The  v o l u n t a r y  r e sp i r a to ry  ar res t  a n d  te t ra -  
p l eg i a  were  p r o b a b l y  due  to a l e s ion  o f  the  p y r a m i -  
da l  t rac t  wh ich  o c c u p i e d  the  vent ra l  pa r t  o f  m e d u l -  
la ob longa t a .  M R I  r e v e a l e d  such  a les ion,  a h igh  in-  
t ens i ty  a r ea  t h r o u g h o u t  the  w h o l e  m e d u l l a  o b l o n g a -  
ta  (Fig.  1). The  les ion  in the  p o n t i n e  t e g m e n t u m  on 
M R I  is c o n s i d e r e d  to be  r e s p o n s i b l e  for  left  fac ia l  
w e a k n e s s  a n d  b l i n k  ref lex  a b n o r m a l i t i e s  o f  R1. 

References 

1. Brainin M, Reisner T, Neuhold A, Omasits M, Wicke L (1987) 
Topological characteristics of brainstem lesions in clinically 
definite and clinically probable cases of multiple sclerosis: an 
MRI-study. Neuroradiology 29:530 534 

2. Boor JW, Johnson RJ, Canales L, Dunn DP (1977) Reversible 
paralysis of automatic respiration in multiple sclerosis. Arch 
Neurol 34:686-689 

3. Kurtzke JF (1970) Clinical manifestations of multiple sclerosis. 
In: Vinken P J, Bruyn GW (eds) Handbook of clinical neurolo- 
gy, vol 9. North Holland Publishing, Amsterdam, pp 161-216 

4. Nathan PW (1963) The descending respiratory pathway in 
man. J Neurol Neurosurg Psychiatry 26:487-499 

5. Plum F (1966) Breathlessness in neurological disease: The 
effects of neurological disease on the act of breathing. In: 
Stowell J, Campbell E (eds) Breathlessness. Davis, Philadel- 
phia, pp203-222 

6. Merrill EG (1970) The lateral respiratory neurons of the 
medulla. Brain Res 24:11-18 

7. Hitchcock E, Leece B (1967) Somatotopic representation of re- 
spiratory pathways in the cervical cord of man. J Neurosurg 
27: 320-329 

8. Guthrie TC, Berlin L (1952) Acute respiratory failure in multi- 
ple sclerosis and its management. Ann Intern Med 37: 
1197 - 1203 

9. Noda S, Umezaki H (1981) Paralysis of voluntary breathing in 
a case with multiple sclerosis. Clin Neurol (Tokyo) 21: 
563-566 

Received: 4 October 1988 

Dr. A. Mochizuki 
Department of Neurology 
Tokyo Metropolitan Geriatric Hospital 
Sakae-cho 35-2, Itabashi-ku 
Tokyo 173 
Japan 


