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Abstract  
Three male patients were diagnosed with new cortical infarctions of the right parietal lobe on the 

basis of head magnetic resonance imaging; high-intensity signals indicating lesions in the right 

parietal lobe were noted on diffusion-weighted images at admission. Two of them presented with 

left hand weakness, and one exhibited left upper limb weakness. Treatment for improving blood 

supply to the brain was administered. One patient died suddenly because of ventricular fibrillation 

3 days after admission. The other two patients had increased troponin levels and abnormal 

electrocardiograms, and were diagnosed with acute myocardial infarction half a month after 

admission. When lesions exist in field 7 of the parietal cortex (resulting in paralysis of the 

contralateral hand), the sympathetic center of the posterior lateral nucleus of the hypothalamus 

demonstrates compensatory excitement, which easily causes tachyarrhythmia and sudden death. 

Our experimental findings indicate that close electrocardiograph monitoring and cerebral 

infarction treatment should be standard procedures to predict and help prevent heart disease in 

patients with cerebral infarction in the right parietal lobe and left upper limb weakness as the main 

complaint. 
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disease; autonomic nerve; case report 

  

 

INTRODUCTION 
    

Neurocardiology is a multifaceted 

discipline that comprises three major areas 

of study: effect of the heart on the brain 

(e.g., cardiac-source embolic stroke), 

effect of the brain on the heart (e.g., 

neurogenic heart disease), and 

neurocardiac syndromes (e.g., Friedreich’s 

disease)
[1]

.  

Cerebrovascular diseases arising from 

injury to certain brain areas, including the 

insular cortex, hypothalamus, limbic 

system and brain stem, may lead to 

dysfunction of the autonomic nervous 

system, imbalance between the 

sympathetic and parasympathetic nervous 

systems, and pathological manifestations 

in body organs. A number of studies have 

investigated the relationship between heart 

disease and lesions of the insular cortex, 

hypothalamus, limbic system and brain 

stem
[1-3]

. However, the relationship 

between lesions in the parietal cortex and 

the onset of heart disease remains 

unclear. 

In this study, we report one case of sudden 

cardiac death and two cases of non-fatal 

myocardial infarction caused by injury to 

the right parietal cortex following stroke. 

 

CASE REPORT 
 

Clinical information 

Clinical information on the three cases is 

shown in Table 1 and Figure 1.  

Cardiac examination 

Cardiac examination results at admission 

and after admission for the three cases are 

shown in Figure 2 and Table 2. 

 

DISCUSSION 
 

In this report, we describe three male 

patients with cortical infarction with no 

history of heart disease. Clinical symptoms 

were very mild during cerebral infarction. 

All patients had monoplegia, but no 

sensory disturbance. The patients 

experienced no cardiac symptoms during 

the cerebral infarction attack. Conventional 

cardiac examinations were performed at 

admission, including electrocardiography, 

myocardial enzyme levels and troponin 

level; all results were normal.  
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One patient, who had presented with left hand weakness, 

died suddenly because of ventricular fibrillation 3 days 

after admission, while another patient with left hand 

weakness had an acute myocardial infarction half a 

month after admission. The third patient, who also 

initially presented with left upper limb weakness, had 

non-ST-segment elevation myocardial infarction half a 

month after admission. All cerebral infarctions were 

located in the right parietal cortex. Patients with more 

pronounced weakness in the distal end of the limb had 

more severe heart disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When investigating such cases, the following questions 

should be considered: Which problem is more serious, 

cerebral infarction or heart disease? Is the heart disease 

caused by a brain lesion or by a primary cardiac lesion? 

Are these cases representative of neurogenic heart 

disease? Is the right parietal cortex the site of neurogenic 

heart disease? Do cerebral lesions closer to functional 

areas controlling left hand movement induce more 

serious heart attacks? Are the incidences and severity of 

neurogenic heart disease (including the time interval 

Table 1  Clinical information on three cases with new 
infarction in the right parietal cortex 

Item Case 1  Case 3  

General information Male, 65 years old  Male, 62 years old  

Chief complaint Left hand weakness for 3 days  Left upper limb weakness for 4 hours  

Medical history No   Hypertension for 10 years  

Physical signs at 

admission 

The grip strength of the left hand is grade 2  The muscle strength of the left upper limb 

is grade 4 

 

Head MRI-DWI at 

admission (Figure 1) 

High-intensity signals in the right parietal 

lobea 

 High-intensity signals in the right parietal 

lobe 

 

Treatment strategy Improving blood supply to the brain  Improving blood supply to the brain  

Changes in condition On the afternoon of the third day after ad-

mission, the patient complained of breath 

shortness, and his blood pressure had 

dropped to 90/60 mm Hg (1 mm Hg=     

0.133 kPa). The patient was re-examined 

by electrocardiograph, and he died of ven-

tricular fibrillation during the electrocardio-

graph test. 

 At 14 days after admission, the patient 

presented with shortness of breath and 

wheezing, and the patient was diagnosed 

with acute non-ST-segment elevation 

myocardial infarction. Wheezing improved 

and the troponin level returned to normal 

after treatment for coronary distension. 

 

Outcome  Sudden death  Improved  

 

MRI-DWI: Magnetic resonance imaging and diffusion-weighted 

imaging. aHead MRI-DWI suggested a new infarction of the right 

parietal lobe. 

Item Case 2    

General information Male, 60 years old    

Chief complaint Left hand weakness for 1 day    

Medical history Hypertension for 10 years    

Physical signs at 

admission 

The grip strength of the left hand is grade 3    

Head MRI-DWI at 

admission (Figure 1) 

High-intensity signals in the right parietal 

lobe 

   

Treatment strategy Improving blood supply to the brain and 

fibrinolytic therapy 

   

Changes in condition At 16 days after admission, the patient ex-

perienced a sudden tightness in the chest, 

and then transferred to the cardiology de-

partment for further treatment. 

   

Outcome  Improved    

 

Item Case 3    

General information Male, 62 years old    

Chief complaint Left upper limb weakness for 4 hours    

Medical history Hypertension for 10 years    

Physical signs at 

admission 

The muscle strength of the left upper limb is 

grade 4 

   

Head MRI-DWI at 

admission (Figure 1) 

High-intensity signals in the right parietal 

lobe 

   

Treatment strategy Improving blood supply to the brain    

Changes in condition At 14 days after admission, the patient pre-

sented with shortness of breath and 

wheezing, and the patient was diagnosed 

with acute non-ST-segment elevation 

myocardial infarction. Wheezing improved 

and the troponin level returned to normal 

after treatment for coronary distension. 

   

Outcome  Improved    

 

Figure 1  Head magnetic resonance imaging and 
diffusion-weighted imaging findings of cerebral infarction 
lesions in three patients. R: Right. 

Red arrows indicate new cerebral infarction lesions 
(high-intensity signals in the right parietal lobe). 

Case 1 

R 

R 

R 

Case 2 

Case 3 
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between heart disease and cerebral infarction) related to 

the location of cerebral infarction rather than cerebral 

infarction size? Finally, what is the mechanism of 

neurogenic heart disease, and could it involve a role of 

the autonomic nervous system? All of these questions 

require further research to be answered. 

In terms of the clinical course of the three patients, 

cerebral infarction was the first diagnosis and cardiac 

symptoms were not initially apparent. However, the 

ensuing heart episodes appear to be associated with 

cerebral infarction in time of onset and in stroke location. 

This suggests that left hand or upper limb weakness may 

be a predictor of neurogenic heart disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In studies addressing stroke location and its association 

with fatal cardiac outcome, Rincon et al 
[4]

 concluded that 

clinical diagnosis of infarction in the left parietal lobe was 

related to the occurrence of fatal heart disease or 

myocardial infarction and that imaging diagnosis of 

infarction in the left or right parietal lobe was associated 

with fatal heart disease or myocardial infarction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2  Cardiac examination of three cases with new 
infarctions in the right parietal cortex 

Item Case 1   

At admission    

Myocardial creatine ki-

nase isoenzyme (U/L) 

6   

Troponin level (ng/mL) 0.001   

Electrocardiograph Normal   

After admission    

Myocardial creatine ki-

nase isoenzyme (U/L) 

Not tested   

Troponin level (ng/mL) Not tested   

Electrocardiograph Ventricular fibrillation   

    

    

 

Item Case 3   

At admission    

Myocardial creatine ki-

nase isoenzyme (U/L) 

6   

Troponin level (ng/mL) 0.059   

Electrocardiograph Normal   

After admission    

Myocardial creatine ki-

nase isoenzyme (U/L) 

80   

Troponin level (ng/mL) 0.413   

Electrocardiograph ST V2-V6 depression of 0.05-0.1 mV, 

inverted and flat T V2-V6 (acute 

non-ST- segment elevation myocardial 

infarction) 

  

    

    

 

Figure 2  Electrocardiograph findings in three cases. (A) 
Case 1 after admission: ventricular fibrillation. (B) Case 2 
after admission: ST V1-V3 elevation of 0.1-0.3 mV, inverted 
T V1-V3 (acute myocardial infarction). (C) Case 3 after 

admission: ST V2-V6 depression of 0.05-0.1 mV, inverted 
and flat T V2-V6 (acute non-ST-segment elevation 
myocardial infarction). 

B 

C 

A 

Item Case 2  

At admission   

Myocardial creatine ki-

nase isoenzyme (U/L) 

2  

Troponin level (ng/mL) 0.002  

Electrocardiograph Normal  

After admission   

Myocardial creatine ki-

nase isoenzyme (U/L) 

140  

Troponin level (ng/mL) 0.825  

Electrocardiograph ST V1-V3 elevation of 0.1-0.3 mV, 

inverted T V1-V3 (acute myocardial 

infarction) 
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Notably, frontal, temporal and insular lobe infarctions 

were not associated with fatal heart disease. Hilz et al 
[5]

 

found that right parietal lobe infarction is a major risk 

factor for fatal heart disease, even when taking into 

account the size of the infarction. 

In studies investigating the relationships between serum 

troponin level, stroke location and prognosis, Song et al 
[6]

 

concluded that insular infarction was associated with 

elevated serum troponin levels. In a previous study using 

functional magnetic resonance imaging in normal 

patients
[7]

, the right parietal cortical region was activated 

after repeated movement of the left hand, confirming that 

functional areas controlling the left hand are located in 

the parietal cortex of the right hemisphere. “Deadly left 

hand,” as the authors summarized, is basically 

consistent with Rincon’s “deadly parietal lobe”
[4]

. We 

speculate that the severity of neurogenic heart disease 

may be related to the site of cerebral infarction, which is 

often localized to areas involved in the control of left 

hand movement. 

On the basis of Brodmann’s partition scheme for the 

cerebral cortex
[8]

, Ipekchyan
[9]

 conducted studies 

investigating the quantitative distribution of efferent fibers 

in the cortex and hypothalamus after creating local 

lesions in fields 5 and 7 of the parietal cortex. Their study 

showed that efferent fibers from fields 5 and 7 of the 

parietal cortex terminated in thalamic reticular nuclei and 

parafascicular nuclei, with more fibers from field 5 

compared with field 7. In contrast, there were more 

efferent fibers from field 7 in the posterior lateral nucleus 

of the thalamus than from field 5, while very few efferent 

fibers originated from the thalamic central lateral nucleus, 

ventral anterior nucleus and occipital parietal cortex. 

Different functional areas of the cerebral cortex have 

their own distinct areas for autonomic nervous functions, 

which are located near the corresponding motor areas or 

overlap with these areas
[10]

. 

The parietal cortex is divided into three areas, with the 

superior parietal area comprising fields 5 and 7. The 

superior parietal area, especially the superior parietal 

lobule, is involved in controlling sophisticated movement 

of the contralateral limb
[11]

. Bilateral posterior lesions in 

the superior parietal lobule can cause hand movement 

disorders under visual guidance
[12]

. When lesions exist in 

field 7 of the parietal cortex (resulting in paralysis of the 

contralateral hand), the sympathetic center of the 

posterior lateral nucleus of the hypothalamus 

demonstrates compensatory excitement, which can 

easily cause tachyarrhythmia and sudden death. Fields  

5 and 7 comprise the sensory representative area of the 

cortex. In the present study, all three patients had 

decreased muscle strength and sensory disturbances 

that were not clearly identified. The lack of multimodal 

sensory feedback, due to parietal lobe lesions, could 

explain unilateral akinesia without loss of feeling
[13]

. 

All three patients
[14]

 had right hemisphere lesions. In a 

previous study, Naver and colleagues confirmed that 

asymmetric distribution of cardiac autonomic nerves in 

the cerebral hemispheres was an important factor 

determining death-related heart rate variability. Risk of 

sudden death after cerebral infarction was found to be 

related to infarction site and side, with right hemisphere 

infarctions posing a higher risk. The right hemisphere is 

known to mainly regulate sympathetic nerve activity
[15]

. 

Decreases in cardiac parasympathetic activity caused by 

right hemisphere infarction were more obvious than 

those caused by left cerebral hemisphere infarction
[16]

. 

Lesions in the cerebral hemispheres after acute 

infarction induced different types of arrhythmias with 

varying severity. Lesions in the right hemisphere were 

more likely to cause tachyarrhythmias
[17-18]

. 

A number of studies have attributed the cause of 

neurocardiological disease to catecholamine infusion, 

stress with or without administration of steroids, nervous 

system stimulation and reperfusion, the essential feature 

of which is sympathetic overactivity with secondary 

catecholamine toxicity
[19]

. In addition, cardiovascular 

autonomic failure may also result from impaired 

parasympathetic function
[20]

. 

 

SUMMARY 
 

The clinical characteristics of the three patients with 

neurogenic heart disease suggest that symptoms of 

myocardial ischemia in early stages of the disease are 

not stereotypical. None of the three patients showed 

abnormalities in electrocardiograph examination at 

admission, and the only complaint was left hand or upper 

limb weakness. Consequently, the doctors focused on 

brain diseases rather than heart abnormalities. Thus, in 

all cases, the doctors failed to make the correct 

diagnoses and interventions. 

Many reports have shown that patients with acute 

cerebral infarction often do not report cardiac symptoms 

due to aphasia and speech disturbances caused by the 

stroke. In addition, heart attack symptoms are frequently 

not typical and may by easily concealed by infection and 

shock. Asymptomatic myocardial ischemia also occurs 

frequently and is easily overlooked, resulting in poor 

prognosis. The first patient in this report was not 

monitored for cardiac changes that may have indicated 

heart disease after admission, and he died suddenly 

during electrocardiograph retesting. This suggests that 

electrocardiography and determination of cardiac 

enzyme and troponin levels should be a part of routine 

examination of these patients to ensure early diagnosis 

of the disease. Therefore, we suggest that close 

monitoring of electrocardiographs and dynamic attention 

to troponin and cardiac enzyme levels both at and after 

admission should be standard procedure for patients 

with cerebral infarction and upper limb weakness 

(especially those patients with lesions in the right parietal 

lobe) as the main complaint. This may facilitate the early 

diagnosis of neurogenic heart disease and allow for the 

administration of preventative treatment, thereby 

reducing mortality. 
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In this study, coronary angiography was not performed 

on the patients. Therefore, we cannot completely rule out 

the presence of primary cardiac disease which may have 

followed cerebral infarction. In addition, the number of 

cases is small. Thus, further observation and research 

are needed to confirm our findings. 

 

Author contributions: All authors made important scientific 

contributions to the study and are thoroughly familiar with the 

primary data. 

Conflicts of interest: None declared.  

 

REFERENCES 
 

[1] Samuels MA. The brain-heart connection. Circulation. 2007; 

116(1):77-84.  

[2] Cheshire WP Jr, Saper CB. The insular cortex and cardiac 

response to stroke. Neurology. 2006;66(9):1296-1297. 

[3] Oppenheimer S. Cerebrogenic cardiac arrhythmias: cortical 

lateralization and clinical significance. Clin Auton Res. 2006;16(1): 

6-11. 

[4] Rincon F, Dhamoon M, Moon Y, et al. Stroke location and 

association with fatal cardiac outcomes: Northern Manhattan 

Study (NOMAS). Stroke. 2008;39(9):2425-2431. 

[5] Hilz MJ, Schwab S. Stroke-induced sudden-autonomic death: 

areas of fatality beyond the insula. Stroke. 2008;39(9):2421-2422. 

[6] Song HS, Back JH, Jin DK, et al. Cardiac troponin t elevation after 

stroke: relationships between elevated serum troponin t, stroke 

location, and prognosis. J Clin Neurol. 2008;4(2):75-83. 

[7] Fabbri S, Caramazza A, Lingnau A. Tuning curves for movement 

direction in the human visuomotor system. J Neurosci. 2010; 

30(40):13488-13498. 

[8] Hackett TA. Anatomical organization of the auditory cortex. J Am 

Acad Audiol. 2008;19(10):774-779. 

[9] Ipekchian NM. Comparative analysis of the quantitative 

characteristics of the corticothalamic projections of the parietal 

cortex areas 5 and 7. Morfologiia. 2010;137(1):14-16. 

[10] Nagai M, Hoshide S, Kario K. The insular cortex and 

cardiovascular system: a new insight into the brain-heart axis. J 

Am Soc Hypertens. 2010;4(4):174-182.  

[11] Lacoboni M, Wilson SM. Beyond a single area: motor control and 

language within a neural architecture encompassing Broca's area. 

Cortex. 2006;42(4):503-506.   

[12] Heed T, Beurze SM, Toni I, et al. Functional rather than 

effector-specific organization of human posterior parietal cortex. J 

Neurosci. 2011; 23;31(8):3066-3076. 

[13] Olivier E, Davare M, Andres M, et al. Precision grasping in 

humans: from motor control to cognition. Curr Opin Neurobiol. 

2007;17(6):644-648. 

[14] Naver HK, Blomstrand C, Wallin BG. Reduced heart rate 

variability after right-sided stroke. Stroke. 1996;27(2):247-251. 

[15] Meyer S, Strittmatter M, Fischer C, et al. Lateralization in 

autonomic dysfunction in ischemic stroke involving the insular 

cortex. Neuroreport. 2004;15(2):357-361. 

[16] Yoon BW, Morillo CA, Cechetto DF, et al. Cerebral hemispheric 

lateralization in cardiac autonomic control. Arch Neurol. 1997; 

54(6):741-744. 

[17] Sinanovic O. Neuropsychology of acute stroke. Psychiatr Danub. 

2010;22(2):278-281. 

[18] SRD Lane, JD Wallace, PP Petrosky, et al. Supraventricular 

tachycardia in patients with right hemisphere strokes. Stroke. 

1992;23(3):362-366. 

[19] Grassi G. Sympathetic neural activity in hypertension and related 

diseases. Am J Hypertens. 2010;23(10):1052-1060. 

[20] Korpelainen JT, Sotaniemi KA, Huikuri HV, et al. Abnormal heart 

rate variability as a manifestation of autonomic dysfunction in 

hemispheric brain infarction. Stroke. 1996;27(11):2059-2063. 

 (Edited by Min LQ, Wu Y/Yang Y/Song LP) 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fabbri%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caramazza%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lingnau%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/20926674
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Korpelainen%20JT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sotaniemi%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huikuri%20HV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mylly%C3%A4%20VV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Abnormal%20Heart%20Rate%20Variability%20as%20a%20Manifestation%20of%20Autonomic%20Dysfunction%20in%20Hemispheric%20Brain%20Infarction

