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Pathology of Myonecrosis following Cerebral Vasospasm
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Abstract

Histological changes of the cerebral arteries taken from 3 patients who died of cerebral vasospasm
after subarachnoid hemorrhage were investigated and compared with those of 10 dogs with ex-
perimental vasospasm induced by a subarachnoid injection of 0.15-0.20 mg/kg of epinephrine.

The cerebral arteries of the human autopsy cases known to have undergone spasm exhibited a
wide lumen with thin media resulting from necrosis of the smooth muscle cells. These necrotic
smooth muscle cells were replaced by scattered, eosinophilic cellular debris, especially in the outer
layer of the media. In the experimental study, the subarachnoid injection of epinephrine produced
frank necrosis of the smooth muscle cells and marked dilatation of the arterial lumen, especially in 5
dogs, and was associated with hypothalamic infarctions and inflammatory swellings of small
subarachnoid arteries. Dogs sacrificed artificially revealed myonecrotic changes that were uniformly
and intensely stained with eosin, whereas those of spontaneous death revealed myonccrosis similar
to human autopsy cases.

It is suggested that myonecrosis might be formed as a result of prolonged, intense contraction in-
duced by epinephrine as well as by vasoactive exudates from the hypothalamic lesions or the small
subarachnoid arterics.
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Fig. 1

A: On the following day after
subarachnoid hemorrhage (SAH), a high-density arca

is shown in the left sylvian fissure. B: Eleven days

after SAH, a low-density area is shown in the territory
of the left middle cerebral artery.
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Fig. 2 Microphotograph of the left middle cercbral artery of
Case 1.

scattered, eosinophilic cellular debris.

Necrotic smooth muscle cells are replaced by

HE stain, X90.
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Fig. 3 CT scans in Case 2. A: On the day after SAH, high-
density areas are seen in both bilateral sylvian fissures

and occipital horns. B: Nine days after SAH, a low-
density area is seen in the territory of the left middle

cerebral artery.
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Fig. 4 Basal view of the brain of Case 2 after removal of the
clots shows dilatation of the left middle cerebral artery
and atherosclerosis of the circle of Willis.

Fig, 5 Microphotograph of the left middie cerebral artery of
Case 2. The media (M) is thin, resulting from both
atherosclerosis and necrosis of the smooth muscle cells,

whereas the intima (1) is thickened. HE stain, X 190.
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Fig. 6 CTscansin Case 3. A:On the day of SAH, high-densi-
ty areas are seen in the bilatcral sylvian fissures, in-
terhemispheric fissure, and basal cistern. B: Two
weeks after SAH, low-density areas are seen in the ter-
ritories of both the bilateral anterior cerebral arterics
and the right middle cerebral artery.
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Fig. 7 Microphotograph of the right anterior cerebral artcry of

GCase 3. Myoneccrosis is seen especially in the outer
layer of the media. HE stain, %90,
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A: Dog that died

Microphotographs of the experimental animals that reccived epinephrine injection into the chiasmatic cistern.
spontaneously 3 days after injection. There 1s myonecrosis of the large subarachnoid arterics, inflammatory swellings of the small

HE stain, X 100. B: Dog that died spon-
taneously 6 days after injection. The necrotic smooth muscle cells are replaced by scattered, cosinophilic cellular debris.  HEFE stain,
X100. C: Dog sacrificed 1 week after injection. Myonecrosis is dominant, especially in the outer layer of the media. A mixed
population of red blood cells, fibrinoid substance, and inflammarory cells is seen within the swollen wall of small subarachnoid
HE stain, X 100. D: Dog sacrificed 3 weeks after injection. The adventitia can hardly be differentiated from the fibrous

tissue, which almost completely obliterates the subarachnoid space. HE stain, X 100.

subarachnoid arteries, and numerous red blood cells in the subarachnoid space.

arteries.
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Fig. 9 Microphotographs of the epinephrine-injected animals.

A: Dog that died spontaneously 3 days after injection. Neurons of the

hypothalamus show necrosis and central chromatolysis associated with hemorrhage. HE stain, X270, B: Dog sacrificed 1 week
after injection. Myonecrosis of the large subarachnoid artery is seen associated with hemorrhagic infarction of the adjacent
hypothalamus, which shows accumulation of numerous red blood cells, foamy granular cells, and blood protein, as well as astroglial

proliferations. HE stain, X 55.
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