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Case analysis of crossed cerebellar hemispheric 
diaschisis in acute stroke patients

Abstract. Background. Stroke is the second-leading global cause of death behind the heart disease, accounting 
for 11.8 % of total deaths worldwide. The Monakow concept of diaschisis describes neurophysiological changes that 
occur distant to a focal brain lesion. Diaschisis plays a significant role in the severity of acute neurological deficit and 
spontaneous stroke recovery. However, currently there are not enough published prospective hospital-based cohort 
studies that report and analyze clinical characteristics of crossed cerebellar hemispheric diaschisis in acute stroke 
patients. The purpose of this study is to determine the features of the clinical manifestations of crossed cerebellar 
hemispheric diaschisis after acute cerebral stroke and to improve the efficiency of its diagnosis by comparing the 
obtained data with the results of the magnetic resonance imaging. Materials and methods. We prospectively recruited 
124 acute stroke patients, who were admitted to a single department at an academic tertiary care hospital in Kyiv, 
Ukraine. The primary outcome was the combined incidence of stroke and diaschisis. In the secondary analyses, we 
evaluated pathophysiological, anatomical, and clinical features specific to crossed cerebellar hemispheric diaschisis 
in a cohort of acute stroke patients. Results. Among 124 selected acute stroke patients admitted to the department, 
42 (33.9 %) persons were diagnosed with different forms of diaschisis. Crossed cerebellar hemispheric diaschisis was 
diagnosed in 6 patients. We described clinical manifestations and analyzed pathophysiological and clinical features 
of crossed cerebellar hemispheric diaschisis in acute stroke patients. The main mechanism of crossed cerebellar 
hemispheric diaschisis is an interruption of efferent impulses at the cerebellar dentate or dentate-thalamo-cortical 
pathway. Conclusions. Consequently, isolated cerebellar infarctions were manifested not only in ataxic disorders, 
but also in motor and sensory impairments due to the damage of the frontal-parietal cortex (diaschisis) of the op-
posite hemisphere of the brain.
Keywords: crossed cerebellar hemispheric diaschisis; cerebellar stroke; cerebellum; distant diaschisis; forms of 
diaschisis; clinical manifestations; diagnosis, case report

Introduction
Stroke is the second-leading global cause of death behind 

the heart diseases and is a leading cause of severe long-term 
disability worldwide [1–9]. Death rates and disability from 
stroke are generally higher in Central and Eastern Europe 
compared to other countries [10–14]. Severity of acute neu-
rological deficit in stroke patients and spontaneous stroke 
recovery, as well as neurophysiological changes that occur 
distant to a focal stoke lesion, are described in the Monakow 
concept of diaschisis [15–19].

The purpose was to conduct a prospective hospital-
based cohort study in acute stroke patients to analyze 

clinical features of all forms of distant diaschisis in modern 
treatment.

Materials and methods
The materials and methods of this study have been re-

ported in detail previously [20–22]. Briefly, we have con-
ducted a prospective, hospital-based, cohort study of acute 
ischemic stroke patients (n = 124), who were admitted to 
the department of cerebrovascular diseases at the University 
Hospital (Oleksandrivska Clinical Hospital, Kyiv, Ukraine) 
within the first 24 hours after the stroke occurred. All cases 
were reviewed by at least two board-certified neurologists 
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trained in cerebrovascular diseases. All participants under-
went standardized investigation to obtain: clinical history, 
12-lead electrocardiogram, blood testing, carotid ultra-
sound, head computed tomography (CT) and brain mag-
netic resonance imaging (MRI), magnetic resonance angio-
graphy within 24–72 hours after the onset of symptoms and 
in dynamic during the period of maximum severity of symp-
toms. A chest radiograph was done if pulmonary disease or 
heart failure was suspected. Stroke was defined according to 
criteria of the World Health Organization, American Heart 
Association/American Stroke Association guidelines for 
adult stroke and was confirmed by neuroimaging [23, 24]. 
The etiology of stroke was classified according to the TOAST 
(Trial of Org 10172 in Acute Stroke Treatment) criteria [25]. 
The National Institutes of Health Stroke Scale, modified 
Rankin scale, and the Barthel index were determined in all 
participants. Secondary stroke prevention was prescribed 
according to the American Heart Association/American 
Stroke Association and the European Stroke Organisation 
guidelines, immediatley after the stroke diagnosis was made 
[26–32]. Stroke education programs on recurrence preven-
tion behaviors among stroke patients were provided to all 
study participants [13, 33–35].

Parametric and non-parametric univariate compari-
sons were performed with χ2, Fisher exact, Mann-Whitney 
U, and Student’s t-tests, as appropriate. The log-rank test 
was used for univariate comparisons of event-free survival 
between groups. A two-sided p < 0.05 was considered signifi-
cant for all analyses. All statistical analyses were performed 
using IBM SPSS Statistics Version 22 (IBM, Armonk, NY).

Results and discussion
In total, 124 patients aged 28 to 84 years old with acute 

ischemic stroke were screened. The localization of primary 
stroke lesion confirmed by the neuroimaging was as follows: 
cerebral hemispheres (n = 68), brainstem (n = 11), cerebel-
lum (n = 45).

Among the 124 patients, 42 (22 men and 20 women) 
were diagnosed with the remote diaschisis. These 42 patients 

had a mean age of 60.8 ± 12.5 years (from 32 to 84 years). 
Primary brain lesions in the study group were localized: in 
brain hemisphere (n = 31), pons Varolii (n = 5), cerebellar 
hemisphere (n = 6).

Based on the localization of the primary brain lesion 
and considering secondary dysfunction of brain neighboring 
structures, we have analyzed and described clinical manifes-
tations and characteristics of the following forms of distant 
diaschisis: crossed cerebellar diaschisis (n = 5), crossed ce-

Figure 2. Scheme of the afferent and efferent 
connections of the cerebellum and the mechanism 

of crossed cerebellar hemispheric diaschisis 
development in patients with cerebellar infarction

Figure 1. Patient N., 78 years old: a — MRI of the brain, axial projection: an infarction in the right hemisphere 
of the cerebellum (posterior inferior cerebellar artery) is shown (arrow 1); b — diffusion-weighted MRI: 

hyperintense focus of infarct without clear boundaries is shown on the right-side (arrow 2);  
c — on a T2-weighted image, a hyperintense focus of a small cortical infarct is detected (arrow 3) in the left 

parietal lobe

a b c
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rebellar hemispheric diaschisis (n = 6), and ponto-cerebellar 
diaschisis (n = 5). Clinical features of crossed cerebellar di-
aschisis were analyzed in detail in our previous publications 
[18, 22]. This article analyzes clinical manifestations and 
course of crossed cerebellar hemispheric diaschisis.

The crossed cerebellar hemispheric diaschisis was di-
agnosed in 6 (4.8%) of 124 screened acute stroke patients. 
Contralateral cortical focus of ischemia was detected in these 
six patients with unilateral cerebellar infarction. Acute iso-
lated cerebellar infarcts were caused by embolism from the 
heart or atherosclerotic occlusion of one of the branches of 
the superior cerebellar artery or posterior inferior cerebellar 
artery and were combined with ischemic damage (diaschisis) 
of the parietal cortex of the contralateral hemisphere of the 
brain (Fig. 1).

In such a situation, the neurological deficit in the uni-
lateral cerebral infarction was characterized not only by the 
symptoms of cerebellar dysfunction (dizziness, limb ataxia, 
intention tremor, imbalance, lateropulsion, dysarthria, nys-
tagmus), but also by motor and sensitive deficits on the side 
of the primary lesion in the cerebellar stroke [18, 22].

In a published in 2010 study [36], based on a survey of 24 
patients with cerebellar infarction using positron emission 
tomography, CT, and MRI, 95.8 % of patients had hypo-
metabolic disorders in the cortex of the contralateral hemi-
sphere of the brain; structural and morphological changes 
in the brain tissue according to CT and MRI data were not 
revealed. Concurrently, the author notes that cerebellar in-
farction manifested itself not only in cerebellar deficiency, 
but also in sensitivity disorders and limb paresis.

In our opinion, such conduction neurological dis-
orders could be determined not only by metabolic, but 
also by morphological changes in brain tissue. After all, 
even after the transitory ischemic attack with complete 
regression of the neurologic deficit, approximately half of 
the examined patients have brain infarction according to 
diffusion-weighted MRI [37]. Crossed cerebellar hemi-
spheric diaschisis after acute cerebellar infarction is often 
accompanied not only by circulatory metabolic problems, 
but also by structural and morphological disorders of neu-
rons and white matter of the contralateral hemisphere of 
the brain [38].

The main mechanism of crossed cerebellar hemispheric 
diaschisis is considered to be an interruption of efferent im-
pulses at the cerebellar dentate or dentate-thalamo-cortical 
pathway to the Wernicke cross in the superior cerebellar pe-
duncle (Fig. 2).

Consequently, isolated cerebellar infarctions can mani-
fested not only in ataxic disorders, but also in motor and 
sensory impairments due to the damage of the frontal pa-
rietal cortex (diaschisis) of the opposite hemisphere of the 
brain. The neurological deficit in patients with a focal ce-
rebellar lesion that has developed after an isolated infarction 
(hematoma) does not always correspond to the anatomical 
localization of the lesion. This leads to the violation of the 
well-known in neurology Holmes’ rule: “the relationship be-
tween the focus of cerebellar lesion and cerebellar deficiency 
in humans and animals” [39].

Conclusions
Isolated cerebellar infarctions often cause crossed ce-

rebellar hemispheric diaschisis in the contralateral cortex 
of frontal or frontal parietal lobe of the brain accompanied 
by structural and morphological findings on MRI in 87.5 % 
of observations. Neurologists should know that cerebellar 
stroke can manifest not only in typical symptoms of cerebel-
lar dysfunction (dizziness, static and coordination disorders, 
dysmetria, intentional tremor, nystagmus, dysarthria), but 
also in the remote symptoms such as limb paresis, impaired 
sensitivity and mental functions caused by crossed hemi-
spheric diaschisis.
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Клинический анализ случаев перекрестного мозжечково-полушарного диашиза  
у пациентов с острым инсультом

Резюме. Актуальность. Инсульт является второй по часто-
те причиной смертности в мире, уступая лишь смертности 
от сердечно-сосудистых заболеваний. Концепция диашиза 
Монакова описывает нейрофизиологические изменения, ко-
торые происходят вдали от очагового поражения головного 
мозга и играют значительную роль в выраженности острого 
неврологического дефицита у пациентов с инсультом. Тем 
не менее в настоящее время опубликовано недостаточно 
прoспективных клинических когортных исследований, в 
которых проанализированы характеристики перекрестного 
мозжечково-полушарного диашиза у пациентов с острым ин-
сультом. Цель исследования: определение особенностей кли-
нических проявлений перекрестного мозжечково-полушар-
ного диашиза у пациентов с острым ишемическим инсультом 
и повышение эффективности его диагностики путем сопо-
ставления данных клинико-неврологического обследования 
с результатами магнитно-резонансной томографии. Матери-
алы и методы. Мы провели проспективное госпитальное ко-
гортное исследование 124 пациентов с острым ишемическим 
инсультом, поступивших в отделение цереброваскулярных за-
болеваний Александровской клинической больницы Киева 

в течение первых 24 часов с момента развития инсульта. Все 
пациенты прошли комплексное клинико-неврологическое, 
лабораторное, ультразвуковое и нейровизуализационное об-
следование. Результаты. Среди 124 обследованных с острым 
ишемическим инсультом перекрестный мозжечково-полу-
шарный диашиз был диагностирован у 6 (4,8 %) пациентов. 
Мы проанализировали патофизиологические, анатомические 
и клинические особенности перекрестного мозжечково-по-
лушарного диашиза у пациентов с острым ишемическим ин-
сультом. Выводы. Основным механизмом возникновения 
перекрестного мозжечково-полушарного диашиза является 
прерывание эфферентных импульсов в мозжечково-зубчатом 
или зубчато-таламокортикальном пути. Следовательно, изо-
лированные мозжечковые инфаркты проявлялись не только 
атактическими расстройствами, но и моторными и сенсорны-
ми нарушениями, вызванными повреждением лобно-теменной 
коры (диашиз) противоположного полушария головного мозга.
Ключевые слова: перекрестный мозжечково-полушарный 
диашиз; мозжечковый инсульт; мозжечок; дистантный диа-
шиз; формы диашиза; клинические проявления; диагностика; 
клинический случай
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Клінічний аналіз випадків перехресного мозочково-півкульного діашизу  
в пацієнтів iз гострим інсультом

Резюме. Актуальність. Інсульт є другою за частотою при-
чиною смертності у світі, поступаючись лише смертності 
від серцево-судинних захворювань. Концепція діашизу 
Монакова описує нейрофізіологічні зміни, що відбувають-
ся на відстані від осередкового ураження головного мозку 
і віді-грають значну роль у вираженості гострого невроло-
гічного дефіциту в пацієнтів з інсультом. Проте на цей час 
опубліковано недостатньо прoспективних клінічних дослі-
джень, у яких проаналізовано характеристики перехресно-
го мозочково-півкульного діашизу в пацієнтів iз гострим 
інсультом. Мета дослідження: визначення особливостей 
клінічних проявів перехресного мозочково-півкульного діа-
шизу в пацієнтів iз гострим ішемічним інсультом й підви-
щення ефективності його діагностики шляхом зіставлення 
даних клініко-неврологічного дослідження з результатами 
магнітно-резонансної томографії. Матеріали та методи. 
Ми провели проспективне госпітальне когортне досліджен-
ня 124 пацієнтів iз гострим ішемічним інсультом, які надій-
шли до відділення цереброваскулярних захворювань Олек-
сандрівської клінічної лікарні Києва протягом перших 24 

годин iз моменту розвитку інсульту. Усі пацієнти пройшли 
комплексне клініко-неврологічне, лабораторне, ультразву-
кове та нейровізуалізаційне обстеження. Результати. Серед 
124 обстежених iз гострим ішемічним інсультом перехресний 
мозочково-півкульний діашиз був діагностований у 6 (4,8 %) 
пацієнтів. Ми проаналізували патофізіологічні, анатомічні 
та клінічні особливості перехресного мозочково-півкуль-
ного діашизу в пацієнтів iз гострим ішемічним інсультом. 
Висновки. Основним механізмом виникнення перехресного 
мозочково-півкульного діашизу є переривання еферентних 
імпульсів у мозочково-зубчастому або зубчасто-таламокор-
тикальному шляху. Отже, ізольовані мозочкові інфаркти 
проявлялися не тільки атактичними розладами, але й мото-
рними і сенсорними порушеннями, викликаними пошко-
дженням лобно-тім’яної кори (діашиз) протилежної півкулі 
головного мозку.
Ключові слова: перехресний мозочково-півкульний діашиз; 
інсульт мозочка; мозочок; дистантний діашиз; форми діаши-
зу; клінічні прояви; діагностика; клінічний випадок


