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The role of multimodal medical imaging in the diagnosis and 
differential diagnosis of myocarditis 

INTRODUCTION 

Myocarditis is an inflammatory condition affecting 
the myocardium, primarily instigated by infectious 
agents. Notably, viral pathogens such as Coxsackie 
virus, Echovirus, and influenza virus are frequently 
implicated in its etiology (1). The impact of                
myocarditis extends beyond the heart's function, as it 
can lead to serious complications and even death. 
Therefore, a comprehensive understanding and    
analysis of myocarditis is crucial for the prevention, 
diagnosis, and treatment of this disease. The               
pathogenesis of myocarditis primarily involves the 
direct invasion of particles into cardiomyocytes after 
infection, resulting in their damage and death (2).    
Additionally, the virus can trigger an immune           
response that damages heart muscle cells, leading to 
the development of myocarditis (3). While myocarditis 
can affect individuals of any age, it is most prevalent 
in young adults and children. Furthermore, the               
incidence of myocarditis significantly increases               
during seasonal and climate changes (4).  

This common cardiovascular disease can result in 
impaired myocardial function, arrhythmia, heart            
failure, and even death. Effective prevention and 
treatment of myocarditis not only alleviate patient 
symptoms but also reduce the risk of complications 

and mortality. Outbreaks and epidemics of                   
myocarditis can have a profound impact on public 
health, necessitating the implementation of effective 
prevention and control measures. Multimodal              
medical imaging technology, encompassing            
echocardiography, cardiac magnetic resonance           
imaging (MRI), positron emission tomography (PET), 
and other imaging methods, enables a comprehensive 
and detailed understanding of a patient's condition (5).  

In the diagnosis and differential diagnosis of            
myocarditis, these techniques play a crucial role in 
providing valuable information on the degree and 
severity of myocardial inflammation, as well as in 
distinguishing myocarditis from other cardiac                
diseases (6). One of the primary advantages of                 
multimodal medical imaging in the diagnosis of      
myocarditis lies in its capability to offer a                 
comprehensive assessment of cardiac structure and 
function (7).  For instance, echocardiograms offer             
real-time images of heart chambers, valves, and blood 
flow, facilitating the assessment of heart function and 
the detection of abnormalities. In contrast, cardiac 
MRI can provide detailed images of the heart,                
including information on myocardial inflammation, 
edema, and fibrosis.  

PET imaging, on the other hand, can offer          
myocardial metabolic and perfusion information to 
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aid in the assessment of myocardial inflammation 
and damage (8). Moreover, multimodal medical                
imaging can aid in distinguishing myocarditis from 
other heart conditions that may present similar 
symptoms. For example, cardiac MRI can help              
differentiate myocarditis from other forms of            
myocardium inflammation, such as autoimmune            
myocarditis or myocardial sarcoidosis, by providing 
information on the pattern and distribution of           
myocardium inflammation (9). Similarly, PET imaging 
can assist in distinguishing between myocarditis and 
ischemic heart disease by offering myocardial                
perfusion and metabolic information.  

Additionally, multimodal medical imaging               
technology can play a vital role in monitoring the 
treatment response of patients with myocarditis. By 
providing detailed information on myocardial             
inflammation, function, and perfusion, multimodal 
medical imaging can help clinicians assess the               
effectiveness of treatments and make informed             
decisions about patient management. The application 
of multimodal medical imaging technology in the  
diagnosis and differential diagnosis of myocarditis 
offers the advantages of comprehensive evaluation of 
cardiac structure and function, differentiation from 
other heart diseases, and monitoring of treatment 
effect (10). As technology continues to advance, the 
role of multimodal medical imaging in the diagnosis 
and treatment of myocarditis is likely to become 
more important in the future. 

Echocardiography is a non-invasive imaging             
technique that uses sound waves to produce images 
of the heart. It is often used for initial evaluation in 
patients with suspected myocarditis because it can 
provide information about the size and function of 
the heart and whether there is an abnormal structure 
or fluid buildup (11).  Cardiac MRI is a more advanced 
imaging technique that provides detailed images of 
the heart's structure and function. It is particularly 
useful in the diagnosis of myocarditis because it can 
provide information on the extent of myocardial 
damage, the presence of inflammation, and any              
associated complications.  

PET imaging is a highly sensitive imaging                 
technique that can detect metabolic changes in the 
heart. It is particularly useful in the diagnosis of           
myocarditis because it can provide information about 
the presence of inflammation and the extent of             
damage to the heart muscle, even in the absence of 
structural abnormalities. In addition to improving 
diagnostic accuracy, the use of multimodal imaging in 
the diagnosis and differential diagnosis of                 
myocarditis can also help clinicians identify patients 
who may benefit from more aggressive treatment 
options, such as immunosuppressive therapy or     
ventricular assist devices. Overall, the use of                 
multimodal medical imaging techniques in the             
diagnosis and differential diagnosis of myocarditis is 
an important step toward more accurate and           
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effective management of this potentially life-
threatening disease.  

The novel aspect of this study is that it focuses on 
advances in the diagnosis and differential diagnosis 
of myocarditis based on multimodal medical imaging 
technology, which has not been studied in depth           
before. Our aim is to conduct a comprehensive              
analysis of the diagnosis and differential diagnosis of 
myocarditis with multimodal medical imaging             
techniques and to draw meaningful conclusions from 
our findings. The use of multimodal medical imaging 
techniques in the diagnosis and differential diagnosis 
of myocarditis is an important step toward more  
accurate and effective management of this potentially 
life-threatening condition. 

The clinical presentation of myocarditis can vary 
greatly depending on the severity of the inflammation 
and the specific virus causing the infection.               
Symptoms of myocarditis can range from mild to  
severe and include chest pain, shortness of breath, 
fatigue, swelling of the legs or ankles, heart                   
palpitations, irregular heartbeat, cardiac arrest, and 
even death (12). The onset of symptoms is usually  
sudden and may occur several weeks after the initial 
infection. The diagnostic criteria for myocarditis are 
based on a combination of clinical symptoms, blood 
tests, and imaging. Blood tests are used to determine 
the presence of specific antibodies against the virus, 
elevated heart enzyme levels, and abnormal white 
blood cell counts.  

Imaging studies such as echocardiography and 
magnetic resonance imaging (MRI) can reveal              
structural changes in the heart muscle and evidence 
of inflammation. Electrocardiogram (ECG) is also an 
important tool for diagnosing myocarditis. This test 
can detect abnormalities in the electrical activity of 
the heart, including changes in the rhythm and rate of 
the heartbeat. An abnormal ECG indicates                  
inflammation of the heart muscle. In severe cases of 
myocarditis, a tissue biopsy may be required to             
confirm the diagnosis. A small sample of heart tissue 
is surgically removed and examined under a              
microscope for evidence of inflammation and damage 
to cardiomyocytes. 

 

Multimodal medical imaging technology 
Diagnosis and differential diagnosis of myocarditis 
by X-ray imaging technology 

X-ray imaging technology serves as a commonly 
employed method for diagnosing and differentiating 
myocarditis (13). This technique enables the                     
observation of the heart's size, shape, contour, and 
edges, as well as the presence of pericardial effusion. 
Individuals with myocarditis may exhibit either an 
enlarged or normal-sized heart. By examining the size 
and shape of the heart, X-ray imaging technology aids 
in assessing the heart's structure and function (14). 
Additionally, patients with myocarditis may                 
experience pericardial effusion. X-ray imaging        
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techniques can determine the presence of pericardial 
effusion by assessing the normalcy of the heart               
shadow's outline and edges. 

Moreover, X-ray imaging technology provides  
valuable insights into other organs, such as lung             
infections and pleural effusion, thereby facilitating a 
comprehensive understanding of the patient's overall 
condition (15).Given that the symptoms of myocarditis 
resemble those of other cardiovascular diseases like 
myocardial infarction and heart failure, X-ray imaging 
technology offers additional information regarding 
the heart's structure and function, aiding in the           
differential diagnosis. Patients with myocarditis often 
present symptoms such as lung infections and pleural 
effusion. X-ray imaging technology allows for the  
observation of lung conditions, enabling                    
differentiation from other lung diseases. 

In summary, X-ray imaging technology is a            
valuable tool for diagnosing and differentiating            
myocarditis (16). It provides information about the 
heart's structure, function, and the presence of           
pericardial effusion. Additionally, it assists in          
assessing lung conditions, distinguishing myocarditis 
from other diseases. 

 

Diagnosis and differential diagnosis of myocarditis 
by CT imaging 

Electronic computed tomography (CT) imaging 
technology holds significant value in the diagnosis 
and differential diagnosis of myocarditis (17). By            
observing the structure and function of the heart, 
detecting pericardial effusion, and determining the 
cause and condition, doctors can develop more             
accurate treatment plans. Additionally, CT imaging 
allows for real-time monitoring of disease                     
progression, enabling timely adjustments to            
treatment plans and evaluation of treatment              
effectiveness. CT imaging provides crucial                      
information about the heart's structure and function, 
aiding doctors in evaluating myocardial damage and 
disease assessment.  

CT imaging technology offers detailed                     
visualization of the heart's structure and function, 
encompassing the myocardium, pericardium, and 
heart cavities. By observing these structural changes, 
doctors can assess the extent of heart muscle damage 
and determine the condition (18). Furthermore, CT 
imaging technology detects the presence of                
pericardial effusion, providing valuable insights into 
its extent and location. This information is vital for 
the diagnosis and evaluation of myocarditis. By      
observing changes in the heart's structure and              
function, CT imaging technology assists doctors in 
determining the cause and condition of myocarditis. 
For instance, narrowing and blockage of the coronary 
arteries can indicate the presence of coronary              
arteritis.  

Considering that the symptoms of myocarditis 
resemble those of other cardiovascular diseases like 

myocardial infarction and heart failure, CT imaging 
technology offers additional information about the 
heart's structure and function, facilitating differential 
diagnosis (19). For example, Coronary CT angiography 
(CCTA) enables the observation of coronary artery 
narrowing and blockage, aiding in the distinction of 
coronary heart disease. Moreover, patients with            
myocarditis often exhibit symptoms such as lung  
infections and pleural effusion. CT imaging                   
technology allows for the assessment of lung          
conditions, distinguishing myocarditis from other 
lung diseases. Regular CT imaging can monitor  
changes in the condition of patients with myocarditis, 
such as myocardial damage repair and pericardial 
effusion. This enables doctors to evaluate treatment 
effectiveness and make necessary adjustments to 
treatment plans.  

In summary, electronic CT imaging technology 
plays a crucial role in the diagnosis and differential 
diagnosis of myocarditis (20). It provides                        
comprehensive information about the heart's              
structure, function, and the presence of pericardial 
effusion. Moreover, CT imaging facilitates the              
evaluation of myocardial damage, determination of 
disease cause and condition, and aids in differential 
diagnosis from other cardiovascular diseases. Regular 
CT imaging allows for monitoring disease                  
progression and treatment effectiveness, enabling 
timely adjustments to treatment plans. 

 

Diagnosis and differential diagnosis of myocarditis 
by MRI imaging 

Magnetic resonance imaging (MRI) technology 
holds significant value in the diagnosis and                   
differential diagnosis of myocarditis (21). By revealing 
heart muscle damage and inflammation, evaluating 
heart function, offering insights into systemic               
inflammation, and tracking changes in the condition, 
it enables physicians to comprehensively                      
comprehend the patient's status and etiology,                
facilitating the development of more precise            
treatment strategies. Simultaneously, by monitoring 
disease progression, it allows for timely adjustments 
to treatment plans and evaluation of treatment              
efficacy. 

MRI imaging technology plays a crucial role in 
evaluating cardiac function, encompassing                      
ventricular systolic and diastolic function (22).                  
Identification of aberrations in heart function aids in 
comprehending the impact of myocarditis on the 
heart. Additionally, MRI imaging technology can             
furnish insights into systemic inflammation, enabling 
physicians to ascertain the presence of inflammation 
in other organs. This comprehensive understanding 
of the patient's condition and its underlying causes is 
pivotal. Given the symptomatic similarities between 
myocarditis and other cardiovascular diseases such 
as myocardial infarction and heart failure, MRI         
imaging technology can provide valuable information 
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about cardiac structure and function, aiding in             
differential diagnosis (23). For instance, assessment of 
heart muscle fibrosis and necrosis can facilitate               
differentiation from myocardial infarction.              
Furthermore, by examining heart muscle damage and 
inflammation, MRI imaging technology can assist in 
determining the etiology and status of myocarditis. 
For instance, evaluation of cardiomyocyte edema and 
fibrosis can aid in identifying autoimmune               
myocarditis. Regular MRI imaging can monitor 
changes in the condition of myocarditis patients,  
including myocardial damage repair and cardiac 
function improvement (24). This facilitates the                
evaluation of treatment efficacy and the adjustment 
of treatment plans. 

 

Diagnosis and differential diagnosis of                  
myocarditis by ultrasonography 

Ultrasound imaging technology has important 
application value in the diagnosis and differential 
diagnosis of myocarditis (25). By observing the             
structure and function of the heart, detecting the 
presence of pericardial effusion and judging the 
cause and condition, doctors can fully understand the 
disease and cause of the patient, and make a more 
accurate treatment plan. At the same time, by               
monitoring the change of the disease, the treatment 
plan can be adjusted in time and the treatment effect 
can be evaluated. 

Ultrasound imaging technology is a valuable tool 
for detecting myocardial damage and functional              
abnormalities, including cardiomyocyte necrosis, 
edema, and fibrosis (26). These changes enable               
physicians to determine the presence and severity of 
myocarditis. For instance, by assessing the abnormal 
systolic and diastolic function of the heart muscle, the 
extent of myocarditis can be evaluated. Ultrasound 
imaging technology can also detect pericardial              
effusion, providing crucial information about its           
extent and location, which is significant for the             
diagnosis and evaluation of myocarditis. By              
observing changes in cardiac structure and function, 
ultrasound imaging technology can aid in                      
determining the etiology and status of myocarditis. 
For example, the presence of coronary arteritis can 
be identified by examining blood flow in the coronary 
arteries and myocardial perfusion. Given the              
symptomatic similarities between myocarditis and 
other cardiovascular diseases such as myocardial 
infarction and heart failure, ultrasound imaging  
technology can provide more information about           
cardiac structure and function, aiding in differential 
diagnosis. For instance, assessment of heart muscle 
fibrosis and necrosis can facilitate differentiation 
from myocardial infarction. Regular ultrasound          
imaging can monitor changes in the condition of           
myocarditis patients, including myocardial damage 
repair and cardiac function improvement. This            
facilitates the evaluation of treatment efficacy and 
the adjustment of treatment plans. Additionally,    

ultrasound imaging technology can provide                   
information on other organs, such as the liver and 
spleen, aiding in comprehensive understanding of the 
patient's condition and its underlying causes. 

In the diagnosis and differential diagnosis of              
myocarditis, ultrasound imaging technology assumes 
a pivotal role and confers distinct advantages (27). 
Firstly, ultrasound imaging technology offers a visual 
representation of the heart's structure and function, 
encompassing parameters such as heart cavity size, 
wall thickness, and cardiac systolic              function, 
thus aiding in the comprehensive evaluation of over-
all cardiac health. For patients with                     myo-
carditis, ultrasound can reveal myocardial              
thickness, as well as local contraction abnormalities, 
facilitating the detection of myocardial damage and 
inflammation. Furthermore, through color Doppler 
technology, ultrasound can assess heart blood flow 
velocity and direction, evaluate heart valve function, 
and measure cardiac volume load, thereby providing 
valuable assistance in differential diagnosis. Secondly, 
ultrasound imaging technology serves as a real-time 
dynamic inspection method, furnishing real-time  
motion images of the heart. This capability enables 
the observation of heart contraction and diastole,  
facilitating the timely detection of abnormal              
movement and myocardial deformation, which holds 
great significance for early diagnosis and differential 
diagnosis of myocarditis. 

 

Diagnosis and differential diagnosis of myocarditis 
by nuclear medicine imaging technology 

Nuclear medicine imaging technology, which             
combines nuclide tracer technology with computer 
imaging technology, is a non-invasive diagnostic 
method with significant implications in the diagnosis 
and differential diagnosis of myocarditis (28). By          
utilizing these advanced techniques, doctors can           
acquire valuable information regarding the structure 
and function of the heart, enabling early detection 
and differentiation of myocarditis from other               
cardiovascular diseases. However, it is important to 
note that not all patients are suitable candidates for 
these techniques, and doctors must carefully select 
the most appropriate diagnostic method based on the 
individual patient's circumstances. 

The diagnosis of myocarditis relies on a              
combination of factors, including medical history, 
clinical manifestations, laboratory examinations, and 
imaging studies (29). Nuclear medicine imaging               
techniques, particularly cardiac Single Photon              
Emission Computed Tomography (SPECT) and               
Positron Emission Computed Tomography (PET-CT), 
provide insights into myocardial perfusion and           
metabolism, aiding in the diagnosis of myocarditis. In 
the early stages of myocarditis, myocardial perfusion 
may appear normal, but as the disease progresses, 
abnormalities in myocardial perfusion can be             
detected. Nuclear medicine imaging technology can 
capture these changes, facilitating early diagnosis. 
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Furthermore, PET-CT can offer information on                 
myocardial metabolism, allowing for the assessment 
of cardiomyocyte viability.  

Differential diagnosis of myocarditis is essential 
to distinguish it from other cardiovascular diseases 
such as coronary artery disease and hypertensive 
heart disease. Nuclear medicine imaging technology 
assists doctors in making accurate differential                
diagnoses. For instance, in coronary artery disease, 
nuclear medicine imaging techniques often reveal 
myocardial underperfusion and ischemia. In contrast, 
myocardial ischemia is typically absent in                       
myocarditis, although abnormalities in myocardial 
perfusion may be present. Additionally, PET-CT can 
provide insights into myocardial metabolism, aiding 
in the assessment of cardiomyocyte survival. 

In summary, nuclear medicine imaging                    
technology, with its integration of nuclide tracer 
technology and computer imaging technology, plays a 
crucial role in the diagnosis and differential diagnosis 
of myocarditis (30). These techniques provide             
essential information about myocardial perfusion 
and metabolism, enabling early detection and                
differentiation from other cardiovascular diseases. 
Careful consideration of the patient's condition is 
necessary when selecting the most appropriate            
diagnostic method. 

Nuclear medicine imaging technology has the     
capacity to reveal myocardial metabolic                      
abnormalities, encompassing glucose and fatty acid 
metabolism (31). Patients with myocarditis may          
exhibit myocardial cell damage and metabolic               
irregularities, which can be identified using nuclear 
medicine imaging techniques. These techniques also 
enable the assessment of heart function, including 
ventricular systolic and diastolic function. The               
observation of such functional irregularities can aid 
physicians in comprehending the impact of               
myocarditis on the heart.  

By scrutinizing metabolic and functional                   
anomalies in the heart muscle, nuclear medicine               
imaging technology can assist in determining the  
etiology and status of myocarditis. For instance, the 
detection of abnormal glucose metabolism in                
cardiomyocytes can provide insights into the                 
presence of autoimmune myocarditis. Moreover,  
nuclear medicine imaging technology can furnish 
additional details about cardiometabolic and                
functional conditions, facilitating differential             
diagnosis. Notably, abnormalities in glucose               
metabolism in the heart muscle can be discerned 
from those associated with myocardial infarction. By 
detecting metabolic and functional alterations in the 
heart, nuclear medicine imaging technology can aid 
in ascertaining the cause and condition of                      
myocarditis. For instance, the identification of             
abnormal fatty acid metabolism in cardiomyocytes 
can signify the presence of coronary arteritis. Regular 
employment of nuclear medicine imaging allows for 

the monitoring of changes in myocarditis patients, 
including the repair of myocardial damage and the 
enhancement of cardiac function. This capability  
supports physicians in evaluating treatment efficacy 
and adjusting treatment plans. 

 

Advantages and applications of multimodal            
medical imaging technology 

The application prospects of multimodal medical 
imaging technology are extensive, offering doctors a 
more comprehensive and accurate understanding of 
medical information, thereby enhancing the accuracy 
of diagnosis and treatment (32). As technology                
continues to advance and improve, multimodal             
technology will play an increasingly vital role in the 
future of medicine. 

Multimodal medical imaging technology                
possesses several advantages. It allows for the               
simultaneous acquisition of various types of medical 
image information, including structural, functional, 
and perfusion images, enabling a more                       
comprehensive assessment of a patient's condition 
(33). For instance, in the diagnosis of heart disease, 
doctors can utilize magnetic resonance imaging 
(MRI) to obtain structural information about the 
heart, while PET-CT can provide perfusion and            
metabolic information about the cardiac muscle. This 
comprehensive approach facilitates a more accurate 
evaluation of heart function and condition. By              
leveraging the complementary nature of multimodal 
techniques, the accuracy of diagnoses can be              
significantly improved. In tumor diagnosis, for               
example, CT can provide structural information 
about tumors, while PET can offer metabolic             
information, aiding in a more precise assessment of 
tumor nature and extent. 

Moreover, multimodal medical imaging                   
technology enables the development of personalized 
treatment plans for patients. By analyzing a patient's 
medical images, doctors can gain insights into the 
patient's condition, the extent and severity of lesions, 
and other pertinent information, allowing for the  
formulation of tailored treatment strategies (34).          
Additionally, multimodal techniques can be             
employed to evaluate the effectiveness of treatments. 
In cancer treatment, for instance, doctors can assess 
treatment outcomes by comparing medical images 
taken before and after treatment, enabling timely 
adjustments to the treatment plan. 

In summary, multimodal medical imaging                
technology holds great promise in the medical field, 
offering doctors a more comprehensive and accurate 
understanding of medical information. Its ability to 
provide multiple types of imaging data                          
simultaneously allows for a more precise assessment 
of patient conditions, facilitates personalized               
treatment planning, and enables the evaluation of 
treatment effectiveness. As technology continues to 
evolve, multimodal techniques will continue to play 
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an increasingly significant role in advancing medical 
practice. 

The integration of multimodal medical imaging 
technology assumes a critical role in the diagnosis 
and treatment of heart disease, as well as in tumor 
diagnosis, treatment, and evaluation (35). Magnetic 
resonance imaging (MRI) and echocardiography 
(ECHO) are utilized to evaluate the heart's structure 
and function, while PET-CT is employed to assess the 
perfusion and metabolism of the heart muscle. In the 
realm of tumor diagnosis and treatment, CT and MRI 
are employed to analyze tumor structural                      
information, and PET is utilized to evaluate tumor 
metabolism. Moreover, multimodal medical imaging 
technology plays a pivotal role in the diagnosis and 
treatment of neurological diseases, with MRI being 
used to assess brain structure and function, and PET 
being employed to evaluate brain metabolism. This 
versatile imaging technology can also be applied to 
other diseases such as diabetes and rheumatoid             
arthritis. For instance, PET-CT can be utilized to            
assess organ perfusion and metabolism, thereby 
providing physicians with a more comprehensive 
understanding of the patient's medical condition. 

 
Challenges and prospects of differential diagnosis 
using multimodal medical imaging technology 

The diagnosis and differential diagnosis of               
myocarditis based on multimodal medical imaging 
technology faces some challenges and limitations in 
clinical practice. Multimodal medical imaging                 
technology provides a lot of information, but the  
evaluation criteria and interpretation criteria of              
various technologies are different, which may lead to 
certain differences in diagnostic results (36). Although 
the multimodal medical imaging technology has 
made remarkable progress, there are still some              
limitations. For example, some techniques may have 
limited sensitivity to specific organs or diseases,           
leading to the possibility of missed diagnosis                       
or misdiagnosis. Multimodal medical imaging              
technology usually requires expensive equipment 
and professional technicians, which limits its               
popularization and application in clinical practice (37). 
In addition, certain technologies may be unavailable 
or costly in certain regions. Multimodal medical             
imaging technology generates a large amount of data, 
and how to effectively integrate and interpret these 
data is a challenge. Methods of data analysis and            
interpretation need to be developed to take full           
advantage of the information provided by these data. 

The future development trend of multimodal 
medical imaging technology is poised for continuous 
growth and innovation driven by scientific                        
and technological advancements. Anticipated                      
breakthroughs may introduce more sensitive and 
specific techniques to enhance the diagnostic               
accuracy of myocarditis. As big data and artificial  
intelligence technology progress, in-depth data          

mining and analysis of multi-modal medical image 
data will emerge as crucial research directions.               
Machine learning and deep learning methods, for 
instance, can effectively extract diagnostic                         
information from image data, thereby improving  
diagnostic efficiency (38). 

The diagnosis and differential diagnosis                          
of myocarditis necessitate multidisciplinary                   
collaboration among fields such as medical                       
imaging, cardiology, and infection. Strengthening                         
interdisciplinary cooperation to facilitate discussions 
and research on the diagnosis and treatment of               
myocarditis will contribute to elevating the standards 
of diagnosis and treatment. To address the strengths 
and limitations of multimodal medical imaging               
technology in the diagnosis of myocarditis, clinical 
translational research should be conducted to                  
explore optimal applications of these technologies in 
clinical practice, enhancing diagnostic accuracy and 
accessibility. 

Efforts should also be directed towards training 
and educating healthcare professionals in the                 
specialized knowledge and skills required for               
multimodal medical imaging technology. This will 
enhance the diagnostic capabilities and technical  
proficiency of clinicians and medical imaging                
practitioners, ultimately facilitating the widespread 
adoption and application of multimodal medical            
imaging techniques in the diagnosis of myocarditis. 

The diagnosis and differential diagnosis of               
myocarditis based on multimodal medical imaging 
technology has important application value in clinical 
practice, but it also faces some challenges and               
limitations. Future research and exploration are 
needed to overcome these challenges, promote the 
development of multimodal medical imaging                
technology, and improve the diagnostic accuracy and 
treatment effectiveness of myocarditis. The following 
table summarizes the differences in sensitivity of  
various multimodal medical imaging techniques for 
the diagnosis and differential diagnosis of                     
myocarditis: 

Conclusion and prospect  
Multimodal medical imaging technology has               

important application value in the diagnosis and            
differential diagnosis of myocarditis. Through X-ray 
imaging, CT imaging, MRI imaging, nuclear medicine 
imaging and other technologies, the structure and 
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Imaging Modality 
Sensitivity for         
Myocarditis              

Diagnosis 

Sensitivity for  
Differential              
Diagnosis 

X-ray Low Moderate 
CT Moderate High 

MRI High High 
Ultrasound Low Low 

Nuclear Medicine Moderate to High High 

Table 1. Sensitivity differences of various multimodal medical 
imaging techniques in the diagnosis and differential diagnosis 

of myocarditis. 
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function information of the heart and great blood 
vessels can be obtained, providing more basis for 
doctors' diagnosis. However, there are still some 
challenges and limitations in the application process, 
such as the selection and interpretation of image 
technology, early diagnosis and disease monitoring, 
differential diagnosis and disease typing. 

In the future, the advancement and refinement of 
imaging technology are imperative to foster                   
innovation and development. Efforts should be made 
to enhance the integration and information sharing of 
multi-modal imaging techniques, while harnessing 
the power of artificial intelligence (AI) to enhance 
diagnostic accuracy and objectivity. Novel medical 
imaging methods should be pursued to elevate the 
diagnostic precision and early detection rate of              
myocarditis. For instance, the exploration of new, 
highly sensitive MRI and nuclear medicine                      
techniques can aid in the timely identification of early 
heart muscle lesions. Furthermore, the integration 
and information sharing between diverse imaging 
technologies should be explored to bolster diagnostic 
accuracy and reliability. By employing techniques 
such as data fusion and image reconstruction, the 
information from different imaging modalities can be 
integrated and analyzed, thereby providing a more 
comprehensive diagnostic foundation. 

The utilization of AI technology is crucial in            
establishing diagnostic support systems that enhance 
objectivity and accuracy. Through techniques like 
deep learning, medical images can be automatically 
interpreted and analyzed, providing doctors with 
diagnostic recommendations and treatment                 
suggestions. In conclusion, multi-modal medical               
imaging technology holds immense potential in the 
diagnosis and differential diagnosis of myocarditis. 
Future research and exploration are vital to address 
existing challenges and limitations, propelling the 
advancement of cardiovascular disease diagnosis and 
treatment, particularly in cases of myocarditis.               
Concurrently, strengthening international                        
cooperation and academic exchanges is essential to 
collectively promote the diagnosis and treatment of 
cardiovascular diseases, including myocarditis. 
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