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A 23-year-old male patient with a head injury 20

Diaschisis refers to a functional impairment at a remote

months ago visited our OPD on account of shortening

site following injury to an anatomically connected area of

height from 167 cm to 165 cm within a 2-month period.

brain and, presumably due to a loss of afferent input to the

Scoliosis series of the whole spine X-rays revealed a

remote site [1]. Of the variable type of diaschisis, the crossed

slight convex in the left side with a 4-degree curve of

cerebellar diaschisis (CCD) defined as a diminution in meta-

scoliosis measured by the Cobb’s method. Brain

bolic rate for oxygen and cerebral blood flow in the cerebel-

99m

Tc-HMPAO images showed a reduction

lar hemisphere contralateral to a destructive cerebral lesion

of perfusion to the left cerebellar hemisphere, e.g. ipsi-

has been interesting and focusing issue in the past 20 years

lateral cerebellar diaschisis (ICD), because the left

[2]. Baron and his colleagues [3,4] were the first group to

cerebral cortex had severely wronged including the left

demonstrate CCD in patients with cerebral infarcts by using

frontal, temporal and parietal-occipital regions. We

positron emission tomography (PET) and established the con-

speculated that the occurrence of scoliosis together

cept of CCD following injury (usually vascular damage) to

with impaired cerebellar perfusion following head injury

the motor cortex of one cerebral hemisphere. Since then,

might be associated with damage to the efferent fibers

adoptions of single-photon emission computed tomography

from the cerebellum and the ICD observed in the chron-

(SPECT) or PET studies have concluded that lesions in a

ic stage of brain damage probably was caused by a late

variety of cortical areas could cause CCD [5-16].

SPECT with

involvement of the cortico-ponto- cerebellar tract at the
level of the frontal cortex.

Apart from the CCD, Hamano et al. [17] demonstrated
the second type of cerebellar diaschisis: cerebellar hypoperfusion ipsilateral to supratentorial lesions, ipsilateral cerebel-
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lar diaschisis (ICD), in childhood in 1993. They undertook

eral cerebellar diaschisis

the important retrospective investigation of cerebellar
diaschisis in 55 hemiplegic children to understand the func-
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tional maturation of the cortico-ponto-cerebellar tract in
developing brain by using brain SPECT with

123

I-IMP and

found CCD in 6 of 55 patients and ICD in 10 of 55 patients.
The CCD occurred in the patients who suffered from brain
injuries after 7 years, 5 months of age, while ICD manifested
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in patients whose brain injuries occurred before 3 years, 1
month of age. They concluded that the production of remote
effects, such as CCD and ICD, could be closely related to
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On physical examinations, he revealed a right-sided

maturation of the cortico-ponto-cerebellar tract in the developing brain during childhood.

spastic hemiparesis. The muscle powers were 5 in the right

However, to our knowledge, none of the previous study

limbs and 3-4 in the left limbs. Deep tendon reflex showed

showed scoliosis associated with cerebellar diaschisis. The

bilateral hyperreflexia with more prominent in the left side.

majority of the ignorance about any cerebellar component in

Obvious palm-mental sign was showing in the left side. He

the clinical evaluation might be masked by a significant

had neither dysphagia nor uninhibited neurogenic bladder,

motor deficit, spasticity or absence of evaluation battery

except mild memory impairment and dysarthria. His balance

[18]. In this report, we present a patient with subtle scoliosis

tests showed poor Romberg test and poor dynamic testing.

on x-rays and ICD on brain SPECT and speculate that scol-

Mild hump was seen over the left side while bending the

iosis and ICD were secondary to injury to the homolateral

trunk. There was no length discrepancy in the lower extremi-

cerebral hemisphere.

ties.
The previous magnetic resonance (MR) images

Case Report
A 23 year-old male visited our OPD on account of
shortening height from 167 cm to 165 cm within a 2-month
period. Traced the history, he had a traffic accident with head
injury and received a skull operation to treat left subdural
hemorrhage at a local hospital on January 10, 2003. Three
days later (January 13, 2003), he was transferred to our hospital for managing fracture in the left ulna and femur bones
in the condition of unconsciousness that persisted for more
than one month (post-traumatic coma). In May 2003, he
developed a progressive weakness of the left limbs and difficulty in walking and first called at our OPD for help. In
recent 2 months, he and his friends found that his height
became short gradually, he thus visited us again.

obtained on May 5, 2004 showed a mild gliosis in the medial
temporal/ occipital lobe of the left cerebral hemisphere but
no abnormalities in the right cerebral hemisphere and both
cerebellum (Figure 1A). The current MR images of the brain
obtained on October 26, 2004 showed no abnormality in
both cerebral and both cerebellum hemisphere (Figure 1B).
Brain SPECT using

99m

Tc-hexamethylpropyleneamine oxime

99m

( Tc-HMPAO) images obtaining on May 10, 2004 showed
inhomogeneous perfusion in the cerebral cortex with
decreased uptake in both frontal, left fronto-temporal
regions, as well as left occipital lobe. The cerebellum looks
like normal (Figure 2A). A second SPECT study performed
on October 4, 2004 showed inhomogeneous perfusion in the
cerebral cortex with relative decreased uptake in the left
hemisphere, including the left frontal, temporal and left parietal-occipital regions. However, the left cerebellum indicated
relatively decreased uptake (Figure 2B). The scoliosis series
of the whole spine X-rays revealed a slight convex in the left
side with a 4-degree curve of scoliosis measured by the
Cobb’s method (Figure 3).

Figure 1. T2-weighted MR images of the brain obtained on
May 5, 2004 (A) and on October 26, 2004 (B). In (A), a mild
gliosis of the left medial temporal/occipital lobe and that
may be due to a prior PCA territory infarction, but no abnormalities in the cerebellum on the both sides. In (B), no
abnormalities in the cerebral cortex and cerebellum of both
sides are demonstrated.
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Discussion
Diaschisis is a pathophysiological phenomenon based
on reversible depression of functions anatomically or functionally connected to the damaged area, which has become a
more interesting issue over the past twenty years due to
advances made in neuroimaging techniques and their possible participation in the neural plasticity.
Contralateral cerebellar blood flow reduction, i.e.,
crossed cerebellar diaschisis (CCD), has also been studied in
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adults with hemispheric brain injury by functional neu-

outcome [23].

roimaging (such as SPECT) in various conditions including

Since the second type of cerebellar diaschisis, e.g. the

ischemic cerebrovascular disease [5-8,14,16,19,20], supra-

ICD, was first published by Hamano et al. [17] who studied

tentorial diseases [21], cerebral hematomas [9] and head

the SPECT images in childhood, some researchers noticed

injury [10,15]. The latest study of association of CCD

that apart from the CCD, ICD took place in the similar dis-

between dichotomized and continuous analyses published by

eases but was rare. In a study of regional cerebral blood per-

Komaba et al., who found that hypoperfusion of postcentral

fusion in

and supramarginal regions independently influences CCD

children with hemiplegia of various etiology, including 7

and suggested that location of a lesion, not severity, is the

cases with cerebral palsy (five with porencephalic cyst), 2

main determinant of CCD [22]. In a study to determine

cases with stroke, 3 cases with hemiconvulsion-hemiplegia-

whether measurements of CCD in the acute and subacute

epilepsy syndrome, and 2 cases with traumatic brain injury, 5

stages facilitate the prediction of stroke outcome, Takasawa

children had ICD, who had early cerebral insult due to

et al. concluded that cerebellar hypoperfusion detected on

porencephalic cyst of pre- or perinatal onset [15]. In a recent

99m

Tc-HMPAO SPECT in the early subacute stage in patients

published paper with functional neuroimaging studies and

with supratentorial infarct indicates a more sinister clinical

MR imaging done later in life, three patients with infantile

Figure 2. Brain SPECT with 99mTc-HMPAO images obtained
on May 10, 2004 (A) and on October 4, 2004 (B). In (A),
inhomogeneous perfusion in the cerebral cortex with
decreased uptake of tracer in both frontal, left fronto-temporal region, as well as left occipital lobe (upper). The cerebellum looks like normal (lower). In (B), inhomogeneous perfusion in the cerebral cortex with relative decreased uptake in
left hemisphere, including the left frontal, temporal and left
parietal-occipital regions (upper). However, the left cerebellum shows relatively decreased uptake (lower).

Figure 3. The scoliosis series of the whole spine of the
patient with head injury. There is only a 4-degree curve of
scoliosis using Cobb’s method with a slight convex in the
left side.
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hemiplegia syndrome showed significant volume loss in the

There were few articles discussing the symptoms or

cerebellar hemisphere, contralateral to the side of the affect-

signs occurring with CCD, and the ICD was far and away the

ed cerebrum in two and ipsilateral in one, observations

least. A previous study describing CCD accompanied by

which provide morphological evidence of the phenomenon

hemiataxia in patients with single unilateral supratentorial

of CCD and ICD [24].

lesion [29], with findings indicating that the ataxia may

Tsuda et al. [25] introduced six consecutive aged

depend on the lesions of the cortico-ponto-cerebellar tracts.

patients with infratentorial pontine infarction exhibiting mild

Another case of hemiataxia after thalamic hemorrhage

hemiparetic symptoms or a heavy feeling in the head to eval-

reported by Engelborghs et al. also demonstrated CCD [31].

uate regional cerebral and cerebellar perfusion by SPECT

Kastenbauer et al. found that the CCD may be an inkling to

and to calculate asymmetry index. They found that signifi-

the mechanism of ataxic hemiparesis in Creutzfeldt-Jakob

cant asymmetry in cerebellar perfusion was reduced in the

disease [32]. In contrast, Kim et al. found that the frequency

contralateral (n = 4) or ipsilateral (n = 1) cerebellar hemi-

of CCD is significantly higher in patients whose infarctions

sphere as compared with normal controls. The most impor-

were in the fronto-parietal lobes or the deep middle cerebral

tant study of the phenomenon of CCD and ICD in head

artery territory than in patients whose infarctions were in

injury was published by Alavi et al. [10] who compared fluo-

other regions; nevertheless, they concluded that none of the

rine-18-fluorodeoxyglucose PET images to CT or MR

patients with CCD demonstrated the apparent clinical signs

images in 19 patients with head injury. They found that 19%

of cerebellar dysfunction [18]. De Reuck et al. also found

were associated with ICD and 40% were associated with

that CCD appears to be correlated to the lack of significant

CCD in a total of 68 focal unilateral brain lesions, but of

clinical improvement and suggested that the persistence of

patients with both focal and diffuse brain injuries, ICD and

CCD has no real clinical significance [33].

CCD share the same (27%) percentile. More detailed analy-

To our knowledge, none of the previous studies have

sis showed ICD of 8% and 13% in the cortical lesion and

mentioned scoliosis changes observed as a result of the ICD.

focal supratentorial lesion compared with CCD of 69% and

The aforementioned case can be taken as an example of head

50%, respectively. Compared with extraparenchymal and

injury with left spastic hemiparesis, who developed scoliosis

intraparenchymal lesions, ICD of 15% and 21% compared

as a result of ICD in the second SPECT study, even without

with CCD of 45% and 38%, respectively. Alavi et al. [10]

abnormal findings in the cerebellum on both sides from MR

concluded that ICD is seen less often than CCD in patients

images as well as the first SPECT study. The present report

with focal cortical or extraparenchymal injuries.

appears to be significant that evidence of ICD detected on

Many articles discussing CCD showed that the mecha-

SPECT could be correlated with occurrence of scoliosis. We

nism is a secondary effect after neural functional deactiva-

propose that each cerebellar hemisphere is closely linked to

tion, presumably resulting from a loss of excitatory or

the cerebral cortex on both sides through neural feedback cir-

inhibitory afferent inputs on the cortico-ponto-cerebellar

cuits, which is needed for smooth execution of motor func-

pathway [26-28] or a retrograde deactivation of the cerebel-

tion under an intact musculoskeletal system. So if any prob-

lar hemisphere via the dentato-rubro-thalamo-cortical path-

lem happens in the cerebellum, posture will be altered.

way [29]. Our patient did not have morphological lesions in

That’s why our case developed scoliosis in late chronic

the right cerebral cortical areas revealed through MR imag-

stage. We speculated the pathophysiological mechanism of

ing, although some researchers mentioned the cerebellar

the ICD might be related to the perfusion defect in the cere-

diaschisis related to the motor and premotor area [30]. Our

bral cortex resulting from head injury, which inhibited the

results are in accordance with the suggestions of Lim and his

cerebellar metabolism through the crossed or uncrossed/ipsi-

colleagues who emphasized that cerebellar diaschisis can

lateral cortico-ponto-cerebellar pathway. In the meantime,

develop in patients with subcortical hematoma without, not

we act in response to the statement of Alavi et al. [10] who

with, cortical structural abnormality [9].

concluded that a predominance of CCD is more pronounced
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with lesions of the greatest severity in patients with head
injury, not the ICD; therefore, our case should have a better

148.
12. Brott TG, Gelfand MJ, Williams CC, Spilker JA,
Hertzberg VS. Frequency and patterns of abnormality

prognosis in his future.

detected by iodine-123 amine emission CT after cerebral
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