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abstract

Damage to the cerebrum sometimes causes a rare phenomenon known as ‘ipsilateral 
cerebellar diaschisis’ (ICD). Most documented cases of ICD are in children less than six 
years of age. Here we report a rare case of ICD, evidenced from single-photon emission 
computerized tomography, in a middle-aged patient due to subarachnoid hemorrhage and 
intracerebral hemorrhage. We will discuss the possible mechanism behind ICD in an adult 
and provide a summary of all documented ICD cases. We aim to highlight the importance to 
survey for ICD, as it might be an indicator of prognostic outcome.
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IntRoDuCtIon

Diaschisis was initially coined in 1914 by Dr. 
Constantin von Monakow, although the concept 
was first brought up by Dr. Charles-Édouard 
Brown-Séquard in the late 1800s.1  The term refers 
to a focal disturbance in the brain, at a distance 
from the original site of injury, but producing 
transneuronal suppression of function and 
metabolism, theorized to be due to the connection 
via white matter tracts.1,2

Damage to the cerebrum sometimes causes 
a phenomenon known as ‘crossed cerebellar 
diaschisis’ (CCD), signalling a decrease in blood 
flow and metabolism contralateral to the damaged 
supratentorial area.3 However, cerebrum damage 

sometimes causes a lesser-known phenomenon, 
‘ipsilateral cerebellar diaschisis’ (ICD), a much 
rarer entity with few reports.4-9  According the 
few reports on ICD, most are documented in 
children less than six years of age. This time, we 
are reporting a case of a 49-year-old male with a 
seemingly mature neurologic system prior to his 
incident before developing ICD.

Case pResentatIon

We report a case of a 49-year-old, left-handed 
male, who appeared to be in fine health, with no 
known systemic diseases, prior to 2021/03/01. 

On that day, there was sudden onset of 
conscious disturbance (E1V1M1) accompanied 
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by massive  vomit ing.  At  the  Emergency 
Department of the local hospital, emergent 
computed tomography (CT) scan revealed 
di f fuse  subarachnoid hemorrhage (SAH) 
with intraventricular hemorrhage (IVH) and 
hydrocephalus. He underwent an emergency 
operation of external ventricular drainage for 
decompression with intracranial pressure monitor 
insertion. However, follow-up brain computed 
tomography angiography the next day revealed 
anterior communicating artery aneurysm, and 
transcatheter arterial embolization was performed 
on 3/4. 

Follow-up CT scan was performed on 3/6, 
which disclosed progressive brain edema with 
delay hemorrhage and midline shift. Emergent 
right frontotemporal craniotomy with removal 
of intracerebral hemorrhage (ICH) and external 
ventricular drain monitor was inserted bilaterally. 
The third brain CT on 3/15 revealed resolution of 
hematoma, thus left ventriculo-peritoneal shunt 
and right cranioplasty was performed on 3/18.

Patient was transferred to our hospital and was 
in a chronic bed-ridden state of total dependence 
with no drastic improvement in mental alertness. 
Tc-99m ethyl cysteinate dimer single-photon 
emission computerized tomography (SPECT) 
was performed and conflicting data was obtained: 
Moderate hypo-perfusion in the right lateral zone 
of the cerebellum (white arrow) was noted, yet 
along a lower tans-axial cut, decreased perfusion 
uptake in right frontal, temporal, and occipital 
regions, as well as decrease in the right basal 
ganglion/thalamus (red arrow) was disclosed, 
which favors ICD. (Figure 1) But with a higher 
trans-axial cut, there was decreased perfusion 
uptake in the left frontal and parietal (blue arrow), 
which indicates CCD. Patient is now undergoing 
bedside rehabilitation, but no overt changes in 
mental state is noted.

DIsCussIon

The SPECT examination provided us with 
a perplexing conundrum, as a higher trans-
axial cut favors cerebellar suppression to be 

contralateral, while a lower-trans-axial cut favors 
the suppression to be ipsilateral. As mentioned 
in the case presentation, we deemed the presence 
of ICD more significant than CCD, due to the 
more extensive damage to the right cerebrum. 
However, it is curious that our patient developed 
ICD, as he is an adult male with a matured 
neurological system prior to his A-com rupture. 
To our knowledge, there has been very few 
documentations of adults developing ICD as 
opposed to CCD.

The neural mechanism for ICD is not fully 
understood and most prior reports indicated 
that ICD was more likely to present in children 
before the age of six, the reason was proposed 
to be due to differences in maturation of the 
corticopontocerebellar fibers during childhood.5 
Only the reports by Lenzi GL, et al. and Chang 
ST, et al. provided cases that were in adulthood.4,9 
(Table 1)

We had considered the possibility of cerebral 
suppression due to mechanical damage from 
initial trauma. However, although A-com artery 
is at the base of the cerebellum and relatively 
close to the cerebellar, it still doesn’t explain why 
the suppression is mainly ipsilateral rather than 
diffuse.

We can first take a look at Patronas NJ, et 
al.’s study, where five normal subjects were 
recruited as the control group. In their study, even 
CCD subjects had a lower ipsilateral cerebellar 
metabolism in comparison with the control group. 
As the spinocerebellar input is largely ipsilateral, 
they had suggested that this phenomenon could 
be related to decreased spinocerebellar or other 
ascending input, possibly due to hemiparesis and 
subsequent patient’s decrease usage of one side.10 

Even though our case differs from Patronas NJ, et 
al.’s, in that our subject presents with ICD more 
predominantly, the mechanism they proposed for 
ipsilateral hypometabolism in the cerebellar could 
still be applicable.

To delve more deeply into the reason behind 
our patient’s ICD, we can take notice of the two 
major systems connecting the cerebral cortex 
with the cerebellum, the cortico-ponto-cerebellar 
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Fig. 1. SPECT brain images.
- Upper panel, A trans-axial view of frontal and parietal lobes showing decreased uptake in the 

left side (blue arrow), favoring CCD. 
- Middle panel, A trans-axial view of the central portion of the brain showing decreased uptake 

in right frontal, temporal, and occipital regions, as well as right basal ganglion/thalamus (red 
arrow). Although the upper panel favors CCD, however, due to the right cerebrum having 
more extensive damage than the left cerebrum, the presence of ICD being more significant 
than CCD was determined.

- Lower panel, A trans-axial view of the cerebellum showing decreased uptake in the lateral 
zone of the right cerebellum (white arrow).

 *CCD: crossed cerebellar diaschisis / ICD: ipsilateral cerebellar diaschisis
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Fig. 2. Schematic illustration of involved neural pathways of cerebellar diaschisis.

Normal neural pathways

Possible suppressed pathways in our patient with ICD:
suppressed pathways are indicated as dotted lines
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and cortico-olivo-cerebellar tracts. While both 
are predominantly crossed, the ascending 
olivocerebellar input to the inferior olivary 
nucleus, also known as the spino-olivary tract, 
is both crossed and uncrossed.9 Our patient’s 
ICD could be related to the suppression of the 
uncrossed portion of the spino-olivary tract, 
though through what mechanism is still unclear.

One important detail about our patient is that 
he is left-handed and, according to his sister, 
his whole family is predominantly left-handed. 
Left-handedness has been associated with less 
lateralization of the brain than right-handers,11 
with some research suggesting that the dominant 
hemisphere inhibits the non-dominant hemisphere 
in right-handers, but less inhibition occurs in left-
handers.12 Perhaps the decrease lateralization of 
our patient’s cerebral hemispheres contributed 
to his development of ICD in lieu of the more 
common CCD. However, as previous reports of 
ICD didn’t document the handedness of their 
patients, more data is needed to support this 
speculation.

It is also possible that our patient could have 
both CCD and ICD. CCD is one of the most 
common forms of diaschisis and the most well 
studied, with the main mechanism proposed to 
be interruption of cerebrocerebellar pathways 
due to damage of the predominantly excitatory 
cortico-ponto-cerebellar projections.2 Studies 
have suggested that CCD is a prognostic factor 
to the functional recovery of a patient, especially 
concerning motor functions.13 Nonetheless, the 
Kernohan-Woltman notch phenomenon cannot be 
ignored.

We believe that ICD could be a prognostic 
factor as well. However, the exact prognostic 
nature of ICD still needs further investigation. In 
the event that our patient has an ICD coupled with 
CCD, this explains our patient’s limited recovery 
and severity of disease.

ConClusIon

Research on the prognostic properties of 
crossed cerebellar diaschisis (CCD) and ipsilateral 

cerebellar diaschisis (ICD), two entities under the 
‘diachisis’ umbrella, are still being carried out. 
Our case report concerning ICD with the possible 
coupling of CCD, adds to the limited literature 
surrounding the topic. Hopefully this will 
shed more light on this enigmatic neurological 
phenomenon and inform physicians in clinical 
settings that ICD might be a prognostic indicator 
as well.
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同側小腦失聯的成人個案：腦部灌流掃描診斷

張元齡
1,2,3

, 陳俐因
1
, 張幸初
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摘要

腦傷有時候會造成一個罕見的現象稱作「同側小腦失聯」。大部分同側小腦失

聯的個案都發生在年齡小於六歲的兒童中，但我們這次要報告的是一個蜘蛛膜下

腔出血和腦內出血造成的中年男子的同側小腦失聯，由單光子射出電腦斷層掃描

診斷。我們會討論成人同側小腦失聯的可能機轉，並提供一個目前所有可查到文

獻中的同側小腦失聯表格摘要。我們希望能強調要做同側小腦失聯的臨床檢查，

因為可能是一個重要的預後指標。

關鍵詞：	同側小腦失聯，蜘蛛膜下腔出血，腦內出血，單光子射出電腦斷層掃描
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