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Summary: The authors describe the early occurrence and quick 

resolution of crossed cerebellar diaschisis in 54-year-old woman 

undergoing test occlusion of a carotid artery. 
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Diaschisis is the depression of regional neu
ronal metabolism and cerebral blood flow (CBF) 
caused by dysfunction in an anatomically sepa
rate but functionally related neuronal region. It is 
most commonly recognized in association with 
stroke. Over 50% of patients with well-defined 
cerebral hemispheric lesions demonstrate crossed 
cerebellar diaschisis (CCD) as diminished CBF, 
oxygen consumption (CMR02), or glucose con
sumption (CMRGiu) in the opposite cerebellar 
hemisphere (1-3); or demonstrate diminished 
CMRGiu in the ipsilateral thalmus or visual cortex 
(4). CCD has also been demonstrated with malig
nant hemispheric glioma (5) and following the 
injection of intracarotid sodium Amytal (6). Dias
chisis can occur at the cortical surface of a 
hemisphere that contains a deep lesion ( 4 , 7) and 
can involve the intact cerebral hemisphere op
posite the side of a supratentorial lesion (8). 
Although clinical signs of cerebellar dysfunction 
may be difficult to differentiate in CCD because 
of associated limb paresis (9), cortical diaschisis 
occurring with deep hemispheric lesions can be 

clearly manifested as language or neuropsycho
logic dysfunction (10). 

Diaschisis is postulated to result from dimin
ished excitatory afferent trans-synaptic neuronal 
input into otherwise normal neurologic tissue. 
The duration of time required for diaschisis to be 
manifested and to resolve has been incompletely 
studied. The purpose of this report is to describe 
the early occurrence and prompt resolution of 
CCD in a patient undergoing positron emission 
tomography (PET) measurements of CBF during 
and after balloon test occlusion of the right inter
nal carotid artery. 

Case Report 

A 54-year-old right-handed woman with a 3-cm unclip
pable wide-necked aneurysm of the supraclinoid right in
ternal carotid artery (ICA) underwent temporary balloon 
occlusion of the right ICA to determine whether permanent 
occlusion could be safely accomplished. Assessment was 
performed with quantitative PET (Siemens 931 / 08-12 tom
ograph, Siemens Gammasonics, Inc, Hoffman Estates, IL) 
CBF determination using bolus injection of [150]H20 and 
clinical determination of patient response. With ICA occlu
sion and intravenous injection of [150]H20 , the patient 
developed a left hemiparesis in approximately 60 sec. Her 
symptoms promptly resolved with balloon deflation. CBF 
determination during occlusion (Fig. 1) indicated cortical 
flow to the right hemisphere in the distribution of the 
anterior and middle cerebral arteries to be approximately 
10 ml/ 100 gm per min. CBF in the cortex of the left 
cerebellar hemisphere was diminished at 45 cc/ 100 gm 
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Fig. 1. PET [150]H20 determination of 
CBF with temporary balloon occlusion of 
the right ICA. Axial 6. 75-mm thick contig
uous images parallel to the canthomeatal 
line through the posterior fossa demonstrate 
diminished CBF in the left cerebellar hemi
sphere. Selected images of the cerebral hem
ispheres show decreased CBF in the disti"i
bution of the right middle and anterior cer
ebral arteries. 

Fig. 2. Repeat PET [150]H20 determination 
of CBF 15 min after right ICA balloon defla
tion. There is normal right cerebral and left 
cerebellar hemisphere CBF. 
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per min, with right cerebellar CBF normal at 71 cc/ 100 
gm per min . After 15 min, a repeat PET study without ICA 
occlusion showed CBF in the cerebral and cerebellar hem
ispheres to be normal (Fig. 2). 

Discussion 

Crossed cerebellar diaschisis, the metabolic 
depression of the cerebellar hemisphere contra
lateral to a supratentorial lesion, has been shown 
to occur in association with infarction ( 1, 2) , 
tumor (5) and intraarterial bolus of Amytal (6) . 
Such functional depression has been measured 
with PET as diminished CBF (1 , 11). CMR02 (1, 
7), and CMRGiu (5, 7); and as diminished [1231] 
HIPDM uptake with planar ( 12) or single photon 
emission computed tomography (SPECT) nuclear 
imaging (2, 3 , 5 , 6). CCD is postulated to occur 
secondary to the interruption of extensive poly
synaptic, crossed, predominantly excitatory cor
tico-ponto-cerebellar pathways terminating in the 
cerebellar granular cell layer; or secondary to the 
interruption of ascending spinocerebellar path
way input associated with hemiparesis. The re
duced cerebellar blood flow associated with CCD 
appears to be due to functional parenchymal 
deactivation rather than primary vascular dys
function. Vascular reactivity remains intact to 
acetazolamide (11), though exaggerated to hy
percarbia (13). 

The duration of time required for the develop
ment and resolution of diaschisis has not been 
established. Although most studies of diaschisis 
have been conducted on patients with subacute 
or chronic lesions, SPECT studies after intraca
rotid sodium Amytal administration have dem
onstrated CCD when intravenous Tc99m
HMPAO is injected as early as 20 sec after intra
carotid Amytal administration (6). CCD manifest 
by a fall of CBF in the left cerebellar hemisphere 
in the subject of this report was seen to develop 
within the 60-sec period of ICA balloon occlusion. 
The rapid development of CCD with transient 
right hemisphere ischemia suggests an almost 
instantaneous response to diminished cortico
ponto-cerebellar and/ or spinocerebellar pathway 
excitatory input. 

The development of diaschisis in the patient 
described in this report was associated with ob
vious cerebral hemispheric alterations in blood 
flow and with clinical hemiparesis as indicators 
of the patients inability to tolerate ICA occlusion. 
In continuing PET studies of CBF response to 
temporary cerebral arterial balloon occlusion, the 
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occurrence of diaschisis may be a useful indicator 
of remote neuronai dysfunction. Even in the ab
sence of clinical neurologic alteration, it may be 
predictive of the inability of the tested cerebral 
hemisphere to tolerate permanent vessel occlu
sion. 

Although CCD associated with cerebral hemi
spheric infarction has been thought to persist or 
to worsen with time (14), reports of spontaneous 
resolution following stroke are available (1, 3, 15), 
and CCD has been noted to resolve following 
successful extra-intracranial bypass (3). The im
mediate development of PET findings of CCD in 
the patient reported above and in patients 
undergoing intraarterial Amytal administration 
would indicate that transneuronal loss of excita
tory afferent input is sufficient for the develop
ment of CCD and that transneuronal degeneration 
need not occur. The complete resolution of CCD 
and of clinical symptoms on a repeat PET CBF 
study done within 15 min of balloon deflation 
would confirm impressions that CCD is initially 
reversible and unassociated with structural 
change. 

The occurrence of cerebellar volume loss op
posite to the side of a chronic cerebral lesion has 
been attributed to antegrade transneuronal de
generation and to residua of cerebellar neuronal 
exhaustion when seizures occur secondary to a 
contralateral cerebral insult (16). Crossed cere
bellar atrophy, like CCD, is most commonly seen 
with infarction in the middle cerebral artery dis
tribution, and is most evident in patients with a 
history of early childhood infarction or hemor
rhage. The role of CCD with associated dimin
ished CBF, CMRGlu, and CMR02 in the develop
ment of crossed cerebellar atrophy can be pos
tulated. 

The fact that diaschisis is not initially demon
strated by computed tomography (CT) or mag
netic resonance (MR) imaging may be responsible 
for the disparate results occasionally provided by 
functional and anatomic brain imaging (4, 7). 
Since diaschisis may be initially unassociated with 
neuronal injury or structural alteration, its occur
rence may also provide an explanation for appar
ent discrepancies between positive clinical find
ings and negative anatomic imaging. The absence 
of CT or MR cortical findings in the presence of 
neurologic findings such as aphasia or other neu
ropsychologic defects associated with deep hem
ispheric lesions may relate to diaschisis rather 
than failure to image structural change. 
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Clinical manifestations of CCD are difficult to 
differentiate from those of the inciting lesion since 
there is generally an associated paretic limb. 
Clinical findings of contralateral limb dysfunction 
associated with prefrontal lesions may, therefore, 
relate in part to the effect of CCD on cerebellar 
function rather than being entirely secondary to 
frontal lobe dysfunction. Resolution of neurologic 
findings associated with cerebral lesions may thus 
relate to the resolution of diaschisis, as well as to 
redundancy of neurologic function , behavioral 
substitution, and the assumption of new function 
by undamaged tissue (14). 
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