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Angiographical Extravasation of Contrast Medium
in Hemorrhagic Infarction

Case Report

TADAYOSHI IRINO, M.D., MAMORU TANEDA, M.D., TAKAO MINAMI, M.D.,

AND YOSHIO MURATA, M.D.*

SUMMARY Leakage of the contrast medium was noted on angio-
grams of a patient whose autopsied brain disclosed typical
pathological findings of hemorrhagic infarction. The case was a 63-
year-old woman with mitral valve failure, who suddenly had loss of
consciousness and right-sided hemiplegia. The left carotid angiog-
raphy performed six hours after onset demonstrated middle cerebral
arterial axis occlusion, and the second angiography performed three
days after onset displayed recanalization of the initially occluded

artery as well as extravasation of the contrast medium. Fourteen days
after onset the patient died and an autopsy was performed. The brain
demonstrated perivascular punctate hemorrhages in the area supplied
by the middle cerebral artery, and neither hematoma nor microaneu-
rysm was disclosed pathologically.

A short discussion is given on the possible relationship between
recanalization and hemorrhagic infarction. The clinical assessment
of hemorrhagic infarction has not been established successfully.

ANGIOGRAPHICAL EXTRAVASATION of the contrast
medium in various kinds of intracranial hemorrhagic lesions
has been reported previously by many authors regarding
cases of hypertensive intracerebral hemorrhage,1 ruptured
aneurysm,2 or arteriovenous malformation,3 and epidural
hematoma.'' However, as yet, no cases have been described
concerning angiographical extravasation in patients with
occlusive cerebrovascular diseases, in spite of the fact that
hemorrhagic infarction develops frequently in the clinical
course of such patients.5 The present case demonstrated
leakage of the contrast medium on the angiograms obtained
after spontaneous recanalization of the occluded middle
cerebral arterial axis, and the autopsied brain displayed
typical hemorrhagic infarction in the infarcted area. We
believe this case represents the first angiographical
demonstration of extravasation in hemorrhagic infarction.
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Case Report

A 63-year-old woman had a history of chronic heart dis-
ease associated with mitral valve failure for more than ten
years previously. She was doing fairly well until she
suddenly lost the use of her right arm and leg and within 30
minutes had some confusion. On arrival at the hospital by
ambulance three hours after the onset, she was somnolent
and somewhat restless, with motor and sensory aphasia and
right-sided hemiplegia. Her blood pressure was 140/90 mm
Hg and her pulse was 68 and irregular. External evaluation
showed no injuries. Physical examination revealed a com-
plete right hemiplegia with a central facial palsy and aphasia
and positive Babinski sign. The arm and leg were equally
paralyzed, and only a slight degree of motion was preserved
in the shoulder and the hip joints. Pinprick sensation was
diminished on the right, but other sensory modalities seemed
to be intact. Auscultation of the heart disclosed diastolic
rumbling and the ECG showed atrial fibrillation, suggesting
the presence of mitral stenosis. The ocular fundi showed no
papilledema. Lumbar puncture showed colorless CSF and
the pressure was 140 mm H2O. Serial left carotid arteriog-
raphy, using 7 ml of 60% Amidotrizoate, demonstrated
occlusion of the middle cerebral artery of its proximal por-

D
ow

nloaded from
 http://ahajournals.org by on A

pril 10, 2024

http://crossmark.crossref.org/dialog/?doi=10.1161%2F01.STR.7.6.614&domain=pdf&date_stamp=1976-11-01


HEMORRHAGIC INFARCTION///-/™ et al. 615

FIGURE 1. Left carotid angiogram (AP view) at six hours after
ictus shows occlusion of the middle cerebral artery of its proximal
portion.

tion (fig. 1). The diagnosis of embolism of the middle
cerebral artery originating from the heart was made. She
was treated conservatively, and fibrinolytic agents were not
used.

On the third day, lumbar puncture and left carotid
angiography were repeated. The pressure of the CSF was
120 mm H2O and the appearance was sanguinous. The
angiograms demonstrated recanalization of the middle
cerebral artery and widespread narrowing of the caliber (fig.
2a). Moreover, leakage of the contrast medium from a len-
ticulostriate artery (shown in figs. 2b and c) was noted. A
capillary blush also was demonstrated in the territory of the
lenticulostriate arteries and cortical branches of the middle
cerebral artery (fig. 2d). Shift of the midline structures was
noted at this time. On the lateral view obtained about ten
minutes after AP angiography, the extravasation was poorly
demonstrated (fig. 3).

During her life, the neurological deficits did not show
remarkable improvement, while consciousness gradually im-
proved day by day. Cardiac failure developed progressively
and she died of heart failure on the fourteenth day after
onset.

A complete autopsy was performed. Examination of the
brain disclosed the presence of perivascular miliary punctate
hemorrhages in the distribution of the middle cerebral
artery, especially in the basal ganglia. No solid hematoma as
seen in cases of hypertensive hemorrhage was present.
Neither microaneurysms nor arteriovenous malformations
were demonstrated pathologically. The autopsied brain is
shown in figure 4. The heart displayed mitral stenosis and a
large thrombus was found on the left atrial wall.

Discussion

It is a well-known fact that spontaneous recanalization of
an occluded artery, as shown in this case, frequently occurs
in cerebral infarction, especially in cases of cerebral em-
bolism associated with atrial fibrillation.6'7 However, as yet,
the influence of recanalization on the prognosis has not been
discussed thoroughly in the literature. On the other hand,
some circumstances favoring the development of hemor-
rhagic infarction are known by experimental and pathologi-
cal observations, and it has been said that this pathological
change develops after complete ischemia, when circulation is
restored before the tissues become completely necrotic.5'8

Therefore, it might be reasonable to presume that the angio-
graphically demonstrated circulatory restoration after
recanalization in the present case participated in the
development of hemorrhagic infarction.

The pathological findings of hemorrhagic infarction differ
from other types of intracerebral hemorrhages by fine, punc-
tate hemorrhages of the infarcted cortex or gray nuclei.9

This autopsied brain displayed typical findings of
hemorrhagic infarction, and neither hematoma nor
microaneurysm (which were not infrequently seen in cases of
intracerebral hemorrhage) was noted.10 Thus, the cause of
the present extravasation would have been damaged en-
dothelium, allowing a diapedesis of erythrocytes as well as
leakage of contrast medium.

In the present case, leakage of the contrast medium was
much more apparent in AP views than in lateral views. It
might be because AP and lateral views were not obtained at
the same time, or because the detection of the extravasation
was easier in the AP views especially in the present case.
Anyway, it is assumed that the extravasation of the present
case with hemorrhagic infarction was less notable than those
of the reported cases of hypertensive intracerebral
hemorrhage.1

Although hemorrhagic infarction has been surveyed
through a large number of experimental and pathological in-
vestigations, the clinical assessment of hemorrhagic infarc-
tion has not been established successfully. Angiographical
demonstration of the extravasation in hemorrhagic infarc-
tion has never been reported previously.
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FIGURE 2a FIGURE 2b

FIGURE 2. Ser/a/ fe/i carotid angiograms on the third day after ictus (AP view) demonstrated recanalization. Pictures taken two seconds
(a), three seconds (b). five seconds (c), and seven seconds (d) after injection of contrast medium are illustrated. Figures 2b and c demonstrate
extravasation (arrow} of contrast medium from a lenticulostriate artery.
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FIGURE 3. The lateral view obtained about ten minutes after AP
angiography. The extravasation was poorly demonstrated.
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FIGURE 2C FIGURE 2d

•• <•• "= •- if i, ^! .<. 2 3 2 4 21 ?i

FIGURES 4a and b. The autopsied brain: medium-sized hemorrhagic infarction was demonstrated in figure 4a. Figure 4b shows the peri-
vascular punctuate hemorrhages in the area supplied by lenticulostriate and anterior choroidal arteries. X40, H & E stain.
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