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Crossed Cerebellar Diaschisis and Loss of Consciousness during Temporary Balloon 
Occlusion of the Internal Carotid Artery 

Donald A . Eckard, 1 Phillip D. Purdy, 1 and Fred Bonte,1 

Summary: We encountered a case of crossed cerebellar dias
chisis during temporary balloon occlusion of the internal carotid 

artery in a 59-year-old woman. The rapidity of the diaschisis 

was unusual and SPECT scanning was adequate to show the 

early defect. 

Index terms: Single photon emission computed tomography 
(SPECT); Cerebral blood flow; Arteries, carotid; Interventional 

neuroradiology, complications of 

Crossed cerebellar diaschisis refers to de
creased blood flow and oxygen consumption in a 
cerebellar hemisphere secondary to decreased 
function of the contralateral cerebral hemisphere. 
This phenomenon has been observed in infarcts, 
hemorrhages, tumors, and during unilateral hem
ispheric anesthesia (Wada test) with sodium amo
barbital by using various blood flow imaging 
agents (1-3). We report a case of crossed cere
bellar diaschisis encountered during temporary 
balloon occlusion of the internal carotid artery. 
The diaschisis developed within 10 sec of occlu
sion, suggesting an abrupt metabolic change en
countered in both groups of neurons. 

Case Report 

A 59-year-old white woman was admitted for evaluation 
of double vision. Physical examination revealed a right 3rd 
and 4th nerve palsy without other abnormalities. Computed 
tomography (CT) and magnetic resonance (MR) imaging 
were negative. Cerebral arteriography showed a small aneu
rysm of the right cavernous carotid artery that projected 
toward the region of the superior orbital fissure. The ante
rior communicating artery and the posterior communicat
ing artery did not fill despite cross-compression. Following 
the arteriogram, the patient was noted to be lethargic, 
aphasic, and hemiparetic on the right. She subsequently 
had a Tc-99m HMPAO (Ceretec) brain blood flow study 

performed by injecting 25 mCi of Tc-99m HMPAO and 
obtaining images with a high resolution single photon 
emission computed tomography (SPECT) camera (Toshiba 
Medical Systems, Tustin, CA). This showed slightly in
creased uptake in the left cortex but normal flow to the 
remainder of the brain including the cerebellum (Fig. 1 ). 
The patient subsequently recovered completely from the 
neurologic deficits sustained during the first arteriogram 
and returned for a trial occlusion of the right internal carotid 
artery prior to anticipated occlusion for aneurysm treat
ment. For trial occlusion , a balloon occlusion catheter 
(Meditech, Watertown, MA) was positioned in the right 
internal carotid artery, and the artery was occluded. The 
patient lost consciousness within several seconds of infla
tion, so it was quickly deflated and the patient immediately 
regained consciousness. Because of this unusual response 
to right internal carotid artery occlusion, the artery was 
occluded a second time with careful monitoring of the 
patient. Immediately after balloon inflation, 25 mCi of Tc-
99m HMPAO was injected as an intravenous bolus. The 
patient was asked to count as the balloon was inflated and 
to grip the hands of two assistants. After inflating the 
balloon, the patient counted to seven before she again lost 
consciousness, thus also losing grip strength in both hands. 
Her heart rate remained stable. The balloon was immedi
ately deflated and she regained consciousness, at which 
time she picked up her counting with the number 30. The 
total time of occlusion was approximately 15 sec. The 
brain blood flow study obtained following the carotid oc
clusion used the same SPECT camera as used in the initial 
study. It showed decreased uptake in the right cerebral 
hemisphere as well as decreased uptake in the contralateral 
(left) cerebellar hemisphere consistent with crossed cere
bellar diaschisis (Fig. 2). 

Discussion 

Technetium-99m labeled hexamethyl propyl
ene amine oxine (Tc-99m HMPAO (Ceretec)) is a 
substance which is regionally distributed in pro-
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Fig. 1. Tc-99m HMPAO SPECT images obtained after initial 
arteriogram . 

A and 8 , Axial images through cerebral hemisphere and cere
bellum show mild hyperemia of left cerebral cortex with symmet
ric uptake in cerebellar hemispheres. 

A B 

Fig. 2. Tc-99m HMPAO SPECT images obtained after tem
porary balloon occlusion of the right internal carotid artery. 

A and 8 , Axial images show decreased uptake in the right 
cerebral hemisphere and the left cerebellar hemisphere consistent 
with crossed cerebellar diaschisis. 

portion to local cerebral blood flow . It is a lipo
philic substance that becomes trapped intracel
lularly where it is converted to a hydrophilic form 
that cannot pass the cell membrane. After the 
initial lipophilic phase of less than 5 min, the 
distribution of T c-99m HMPAO is stable for sev
eral hours (3). Thus, it can be used as a marker 
of blood flow during temporary occlusion, though 
imaging is performed several hours later using a 
SPECT camera. 

The concept that a transient depression of 
cerebral function can occur at some distance 
from a focal lesion was ascribed to Von Monakow 
in 1914 (1). He applied the term diaschisis to 
describe this phenomenon. In 1958, Kempinsky 
s~owed that focal injury of the cerebral cortex 
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resulted in a transient depressive effect upon 
cortical electrical activity in the contralateral cer
ebral hemisphere as long as the corpus callosum 
was intact (4). This did not occur if the corpus 
callosum had been severed. He proposed that the 
activity of one neuronal group is facilitated by 
the cor stant impulses from a second group. If 
this second group is destroyed, then the first 
group is deprived of one of its usual sources of 
facilitation and consequently becomes less active. 

· Decreased neuronal activity results in decreased 
cerebral metabolic rate for oxygen and decreased 
cerebral blood flow. By using blood flow imaging 
techniques, it is possible to detect regions of 
diaschisis. 

It is known that there are many connections 
between the cerebral hemispheres and the cere
bellum. The most important of these, in terms of 
number of connections, is the corticopontocere
bellar pathway (5). In fact, the corticopontocere
bellar system, with almost 19 million projections 
per hemisphere, has about 40 times the connec
tions of all other cerebellar afferent sources com
bined. The cerebellum receives contralateral input 
from all major neocortical areas via pontine nuclei 
which decussate to connect to the contralateral 
cerebellar hemisphere. The relative contributions 
from different cortical areas in man is not well 
known but has been studied in the rhesus monkey 
(6, 7). The most dense corticopontine projections 
arise in the sensorimotor cortex and from parts 
of the visual cortex. Many connections also arise 
from the premotor area. Fewer fibers arise in the 
more anterior frontal and lateral temporal asso
ciation areas. Most of the projections to the cer
ebellar hemispheres relate to the motor and pre
motor cortex, whereas the somatosensory and 
parietal association areas project to the parame
dian lobule and the visual cortex provides input 
to the paraflocculus and superior vermis. There
fore , it is not surprising to see decreased activity 
in both the cerebral hemisphere that has been 
compromised and the contralateral cerebellum. 

An interesting aspect of this case is the rapidity 
of the diaschisis. Previous studies of brain blood 
flow in patients with strokes and hemorrhages 
have been performed at least 6 hr after the event. 
Recently, brain blood flow imaging has been used 
to investigate patients during intracarotid sodium 
amytal procedures (3, 8 , 9). When the blood flow 
imaging agent was injected 20 to 60 sec following 
the amytal , decreased blood flow to the ipsilateral 
hemisphere was observed in all patients, with 
crossed cerebellar diaschisis seen in most pa-



AJNR: 13, January / February 1992 

tients. These studies also confirm that crossed 
cerebellar diaschisis is a rapid phenomenon. In 
this case, diaschisis occurred within approxi
mately 10 sec of occlusion. Thus, even a brief 
reversible insult to a group of neurons can result 
in the altered metabolic function of a second 
group of interconnected neurons. Presumably 
this is due to sudden loss of facilitation . 

The reason for the loss of consciousness, rather 
than development of hemiparesis, is not known . 
The temporary occlusion procedure was per
formed twice with the same response. The heart 
rate did not dramatically decrease during occlu
sion and blood pressure was not significantly 
changed from baseline. Traditionally, loss of con
sciousness is hypothesized to require diffuse bi
lateral cerebral hemispheric malfunction or pon
tomesencephalic reticular formation malfunction 
(10). This case tempts the conclusion that there 
are hemispheric consciousness functions that 
may be unilateral. Conversely, some of the loss 
of blood flow to the cerebellar hemisphere may 
also be reflected in the brainstem. Proof of either 
of these could represent important validation of 
symptoms of "lightheadedness" or "dizziness" as
sociated with carotid artery stenosis. Further 
study would be needed to draw conclusions with 
such broad-reaching implications. 
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