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well as further studies on cerebro-cerebellar diaschisis 
and atrophy show two main reasons of interest. First 
of all, the relative rarity of similar reports might 
depend on an underestimation of the real extent of the 
phenomenon.Patients with crossed cerebellar atrophy 
show only few, if any, clinical signs of cerebellum 
impairment, and hence mild cerebellar atrophy might 
be underestimated by the radiologist. Furthermore, the 
relationship between cerebral cortex and cerebellum 
in crossed cerebellar diaschisis as well as crossed 
cerebellar atrophy is a hot topic for discussion. PET 
scan studies have also revealed remote involvement 
of the cerebral cortex following cerebellar lesion, 
which can be considered as the reverse of the cerebro-
cerebellar diaschisis.[5,6] The metabolic involvement of 
the somatosensory postcentral cortex fitted well with 
some of the neurophysiological findings, suggesting a 
functional involvement of the primary somatosensory 
cortex.[7] In the last few years, it has become more 
and more evident that the cerebellar functions are 
not only limited to the fine tuning of motor control, 
but also involve the sensory processing and cognitive 
functions. [8] With this view, neuroradiological studies 
could be extremely relevant in disclosing metabolic as 
well as morphologic abnormalities of the cerebral cortex 
subsequent to cerebellar damage.
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Commentary

In this issue of the journal, Menon B[1] described a case 
of crossed cerebellar diaschisis (CCD) and atrophy. 
Diaschisis is the inhibition of function produced by 
focal disturbances in a portion of the brain at a distance 
from original site of injury.[2,3] The concept was first 
introduced by Constantin von Monakow (November 
4, 1853 - October 19, 1930), who described diaschisis 
corticospinalis (progression of functional depression of 
the spinal cord following an injury to the motor cortex); 
diaschisis commisuralis (functional depression of the 
contralateral cerebral cortex after injury to cortex of one 
hemisphere); and diaschisis associativa (depression of 
function in intact cortical areas adjacent to the site of a 
cortical injury).[3-5] Crossed cerebellar diaschisis (CCD) is 
the cerebellar hypometabolism attributed to functional 
disconnection and transneural metabolic depression 

due to an acute injury to contra-lateral cerebral cortex 
that interrupt many corticopontine-cerebellar tract 
fibers. Baron in 1980 using PET imaging demonstrated 
matched reduction in cerebral blood flow and oxygen 
extraction fraction in the contralateral cerebellum 
in patients with supratentorial ischemic stroke. The 
finding has been subsequently seen with perfusion 
imaging in many settings including: Internal capsule/
basal ganglion infract, brain tumor, spinocerebellar 
degeneration, Alzheimer’s disease, Wada test in epilepsy, 
and progressive supranuclear palsy.[4,5] Contrary to the 
original concept of reversible dysfunction in diaschisis, 
distant areas may undergo irreversible degeneration 
depending upon the nature of the primary process. 
Progressive crossed cerebellar atrophy has been mainly 
reported with conditions associated with chronic focal 
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seizures,[2] presumably related to additional antegrade 
transneuronal excitotoxic damage.[6] Interestingly, 
CCD can present itself as a different form (ipsilateral 
or contralateral) depending upon the age of cerebral 
insult. Cerebral insults at early age are likely to produce 
ipsilateral cerebellar diaschisis and at the later age to 
produce a crossed (contralateral) cerebellar diaschisis.[7]

Although old, the concepts behind CCD are still 
relevant in neurology and neuroscience. Connectome 
is the new term coined for comprehensive map of 
neural connections in the brain and used primarily 
in scientific efforts to map and understand the 
organization of neural interactions within the brain.[8] 
This is an area of active research and the concept is 
being used to explain phenomena like cognition or 
consciousness.[8] Crossed cerebellar diaschisis and 
subsequent crossed cerebellar atrophy represents the 
best evidence of transneuronal depression in humans 
and highlight how human brains are intricately 
linked, through multiple levels and modes of brain 
connectivity. Therefore, the profound legacy of von 
Monakow on how we think about the dynamics of the 
nervous system continues.

Abhijit Das
Kessler Foundation Research Center,  

300 Executive Dr, Suite 70, 
 West Orange, NJ, USA

Address for correspondence: 
Dr. Abhijit Das,  

Kessler Foundation Research Center,  
300 Executive Dr, Suite 70, West Orange, NJ, USA. 

E-mail: abhijit.neuro@gmail.com

References

1. Menon B. Crossed cerebellar atrophy. J Neurosci Rural Pract 2012;3:422-3
2. Tien RD, Ashdown BC. Crossed cerebellar diaschisis and crossed cerebellar 

atrophy:	Correlation	of 	MR	findings,	clinical	symptoms,	and	supratentorial	
diseases in 26 patients. AJR Am J Roentgenol 1992;158:1155-9.

3. Feeney DM, Baron JC. Diaschisis. Stroke 1986;17:817-30.
4. Pantano P, Baron JC, Samson Y, Bousser MG, Derouesne C, Comar D. 

Crossed cerebellar diaschisis. Further studies. Brain 1986;109(Pt 4):677-94.
5. Baron JC, Bousser MG, Comar D, Castaigne P. “Crossed cerebellar 

diaschisis” in human supratentorial brain infarction. Trans Am Neurol 
Assoc 1981;105:459-61.

6. Baheti NN, Bansal AR, Rathore C, Kesavdas C. Teaching NeuroImages: 
Diaschisis: Is it always reversible? Neurology 2009;72:e79.

7. Hamano S, Nara T, Nakanishi Y, Horita H, Kumagai K, Maekawa K. 
Secondary changes in cerebellar perfusion (diaschisis) in hemiplegia during 
childhood: SPECT study of  55 children. Pediatr Neurol 1993;9:435-43.

8. Sporns O. The human connectome: A complex network. Ann N Y Acad 
Sci 2011;1224:109-25.

Access this article online
Quick Response Code:

Website: 
www.ruralneuropractice.com


