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Abstract 
Objective: This study aims to explore the application of echocardiography 
combined with blood-related detection indicators in the diagnosis and treat-
ment of Kawasaki disease in children, assessing the potential advantages of 
this combined diagnostic method for early diagnosis, disease monitoring, and 
evaluation of treatment efficacy, thereby providing more effective treatment 
strategies. Methods: The study included 50 children diagnosed with Kawasaki 
disease as the study group, and 50 children with upper respiratory infections 
as the control group. Both groups underwent echocardiographic examinations 
to assess cardiac structure and function, while monitoring changes in blood-
related inflammatory markers. The differences in echocardiographic and 
blood-related indicators before and after treatment between the two groups 
were compared. Results: Echocardiography effectively assessed the cardiac 
structure and function of children with Kawasaki disease. It was found that 
the ejection fraction (EF) in the treatment group significantly decreased from 
69.94 ± 5.93% before treatment to 65.70 ± 5.56% after treatment (P = 0.0019), 
while the control group showed no significant change (from 70.94 ± 6.27% to 
69.18 ± 6.14%, P = 0.2073). The aortic diameter (AO) in the treatment group 
increased from 12.85 ± 2.77 mm to 13.17 ± 2.41 mm (P = 0.0000), while in the 
control group it decreased from 18.58 ± 6.66 mm to 17.64 ± 6.83 mm (P =  

 

 

 

*First authors. 
#Corresponding author. 

How to cite this paper: Li, Y.K., Qin, Y.H., 
Huang, J.D., Su, G.S. and Qin, L.H. (2024) 
Exploratory Study on the Use of Echocardi-
ography Combined with Blood-Related Test 
Parameters in the Diagnosis and Treatment 
of Kawasaki Disease in Children. Open 
Journal of Medical Imaging, 14, 158-170. 
https://doi.org/10.4236/ojmi.2024.144017 
 
Received: October 22, 2024 
Accepted: November 10, 2024 
Published: November 13, 2024 
 
Copyright © 2024 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojmi
https://doi.org/10.4236/ojmi.2024.144017
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojmi.2024.144017
http://creativecommons.org/licenses/by/4.0/


Y. K. Li et al. 
 

 

DOI: 10.4236/ojmi.2024.144017 159 Open Journal of Medical Imaging 
 

0.0000), indicating potential vascular remodeling. In terms of blood indica-
tors, the C-reactive protein (CRP) in the treatment group significantly de-
creased from 65.82 ± 81.31 mg/L to 14.03 ± 17.94 mg/L (P = 0.028), while in 
the control group, CRP decreased from 30.66 ± 47.78 mg/L to 8.17 ± 11.71 
mg/L (P = 0.0049). Other inflammatory markers, such as procalcitonin (PCT), 
also showed corresponding changes. Conclusion: This study demonstrates 
that echocardiography combined with blood-related detection indicators has 
significant application prospects in the diagnosis and treatment of Kawasaki 
disease in children. This combined diagnostic approach not only helps im-
prove the diagnostic accuracy and treatment efficacy of Kawasaki disease but 
also offers new insights for individualized treatment. Further promotion and 
in-depth research of this combined diagnostic strategy will contribute to opti-
mizing the clinical management of Kawasaki disease in children, improving 
patient prognosis and quality of life. 
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1. Introduction 

Kawasaki disease is a systemic vasculitis predominantly affecting children, char-
acterized by symptoms such as high fever, rash, conjunctivitis, and limb swelling, 
with a propensity for cardiovascular complications like coronary artery aneu-
rysms [1] [2]. Early symptoms of Kawasaki disease mimic those of other infectious 
diseases, leading to potential misdiagnosis or delayed diagnosis. Treatment neces-
sitates prompt and individualized care to prevent severe complications. Echocar-
diography offers advantages in assessing cardiac structure and function, while 
blood-related markers can reflect inflammation activity and myocardial damage. 
Current research on the diagnosis and treatment of Kawasaki disease in children 
still exhibits certain shortcomings, lacking a comprehensive evaluation approach 
[3]-[5]. 

This study aims to explore the application of echocardiography combined with 
blood-related markers in the diagnosis and treatment of Kawasaki disease in chil-
dren. Through this research, we aim to provide new methods and evidence for 
early diagnosis, disease monitoring, and treatment effectiveness assessment, ulti-
mately improving the prognosis and quality of life for children with Kawasaki dis-
ease. The unique nature of Kawasaki disease and its diagnostic and therapeutic 
challenges drive us to explore more accurate and effective diagnostic and treat-
ment modalities. The significance of this study lies in the integration of echocar-
diography and blood-related markers, offering a fresh perspective and approach 
to the diagnosis and treatment of Kawasaki disease in children, with the potential 
to enhance prognosis, reduce complications, and improve survival quality. This 
research will address current research gaps, providing more precise diagnostic and 
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therapeutic strategies for clinical practice, thus holding crucial implications for 
enhancing the health outcomes of children with Kawasaki disease. 

2. Materials and Methods 
2.1. Study Subjects 

This study utilized a prospective cohort design, recruiting 50 cases that met the 
inclusion criteria from the pediatric outpatient and inpatient departments of Baise 
Maternal and Child Health Hospital and Laibin People’s Hospital. Among the 
participants, there were 33 males and 17 females, aged between 2 and 11 years, 
with a mean age of (5.16 ± 2.26) years. An additional 50 children with upper res-
piratory tract infections were selected as the control group, consisting of 34 males 
and 16 females, aged between 1 and 9 years, with a mean age of (5.14 ± 2.60) years. 
There were no statistically significant differences in gender distribution between 
the two groups (P > 0.05), and the comparison of mean ages also showed no sig-
nificant differences (P > 0.05). Informed consent was obtained from the guardians 
of all patients and healthy children undergoing health check-ups, and the study 
was approved by the hospital’s ethics committee. See Table 1 below. 
 
Table 1. Comparison of age and gender between control and treatment groups. 

Group Sample Size 
Gender 

Age 
Male Female 

Control Group 50 34 16 5.14 ± 2.60 

Treatment Group 50 33 17 5.16 ± 2.26 

χ2 or t — 0.0452 0.0411 

P — 0.8316 0.1837 

2.2. Research Methods 

According to the International Society of Ultrasound in Obstetrics and Gynecol-
ogy (ISUOG) and related guidelines [6]-[10], echocardiographic examinations 
and monitoring of blood-related indicators were performed. The procedures were 
conducted by experienced medical imaging specialists and clinical laboratory 
technicians to ensure accuracy and comparability. Echocardiography was used to 
assess the size, shape, and motion of the heart chambers. Cardiac function indica-
tors, such as ejection fraction (EF) and cardiac output, were measured to evaluate 
the heart’s pumping function. The morphology and blood flow of the coronary 
arteries were observed to detect any abnormal dilatation or aneurysm in a timely 
manner. Inflammatory markers such as SAA, IL-6, PCT, and CRP were monitored 
to reflect the level of inflammatory activity. By applying these methods and stand-
ards, the research team aimed to comprehensively assess the cardiac structure, 
function, and inflammation in children with Kawasaki disease, providing reliable 
data support for the study’s objectives and conclusions. 
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2.3. Inclusion Criteria [2] 

1) Typical clinical manifestations: Fever lasting ≥5 days (persistent high fever); 
Oral mucosal inflammation: Congestion and ulceration of oral and pharyngeal 
mucosa; Bilateral conjunctivitis, conjunctival congestion, and inflammation; Ery-
thema of the hands and feet, bilateral non-purulent erythema and edema of the 
hands and feet; Rash, polymorphic rash, possibly accompanied by maculopapular 
or papular lesions. 2) Supportive auxiliary examinations: Laboratory tests showing 
elevated white blood cell count, increased proportion of neutrophils, elevated 
platelet count, elevated CRP, etc. 3) Cardiac ultrasound: Coronary artery abnor-
malities, myocardial dysfunction, etc. Exclusion of other diseases: Exclusion of 
infectious diseases that may cause similar symptoms; Exclusion of other autoim-
mune diseases and drug allergies, etc. 

2.4. Exclusion Criteria [2] 

1) Significant cardiovascular diseases: Congenital heart disease, myocarditis, and 
other cardiovascular diseases. 2) Metabolic diseases: Severe metabolic diseases 
such as diabetes, hyperthyroidism, etc. 3) Other systemic diseases: Severe systemic 
diseases such as systemic lupus erythematosus, etc. 4) Others: Other conditions 
that may interfere with diagnosis or intervention of treatment. 

2.5. Statistical Analysis 

Statistical analysis was conducted using SPSS version 29.0 statistical software to 
describe the basic characteristics of the study sample, such as age, gender distri-
bution, etc. Descriptive statistics were used to analyze the clinical characteristics, 
echocardiographic parameters, and blood test indicators of patients in each group, 
including mean values, standard deviations, etc. Comparative analysis was per-
formed using t-tests, analysis of variance (ANOVA), or non-parametric tests 
(such as Wilcoxon rank-sum test) to compare the differences in echocardio-
graphic parameters and blood test indicators between different groups. Paired t-
tests or Wilcoxon signed-rank tests were used to compare the changes in indica-
tors before and after treatment within the same group of patients. Correlation 
analysis (such as Pearson correlation coefficient) was used to explore the relation-
ship between echocardiographic parameters and blood test indicators, and to 
study the associations between treatment outcomes and various indicators. Mul-
tiple linear regression analysis was conducted to investigate factors influencing 
echocardiographic parameters and blood test indicators. Logistic regression was 
used to predict treatment outcomes or the occurrence of adverse events. Kaplan-
Meier survival curve analysis was performed to evaluate the relationship between 
echocardiographic and blood test indicators and prognosis of the study subjects. 
Multivariate statistical methods (such as covariance analysis, multivariate analysis 
of variance) were used to control for potential confounding factors and validate 
the robustness of the research findings. Sensitivity analysis was conducted to as-
sess the stability of different methods or parameters and verify the reliability of 
the research conclusions. 
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3. Results 
3.1. Comparison of Imaging-Related Indicators before and after  

Treatment between the Two Groups 

The treatment group showed a significant decrease in ejection fraction (EF), from 
69.94 ± 5.93% before treatment to 65.70 ± 5.56% after treatment (P = 0.0019). In 
contrast, the control group exhibited no significant change (from 70.94 ± 6.27% 
to 69.18 ± 6.14%, P = 0.2073), indicating that the treatment may have an impact 
on cardiac function. Additionally, there were significant changes in aortic diame-
ter (AO) in both groups; the treatment group increased from 12.85 ± 2.77 mm to 
13.17 ± 2.41 mm (P = 0.0000), while the control group decreased from 18.58 ± 
6.66 mm to 17.64 ± 6.83 mm (P = 0.0000), suggesting potential vascular remodel-
ing. For the left main coronary artery (LMCA), the treatment group showed a 
significant reduction, from 2.29 ± 0.59 mm to 2.11 ± 0.42 mm (P = 0.0043), while 
the control group decreased from 2.49 ± 0.52 mm to 2.33 ± 0.40 mm (P = 0.0376). 
Changes in the right main coronary artery (RMCA) were not statistically signifi-
cant in either group. Overall, these results highlight the significant differences in 
imaging-related indicators between the treatment and control groups, indicating 
the need for further research into their potential causes and effects. Please refer to 
Table 2 for details. 

3.2. Comparison of Laboratory-Related Indicators before and after  
Treatment between Two Groups 

Laboratory test results indicated that markers in both groups changed signifi-
cantly, with levels of procalcitonin (PCT) and C-reactive protein (CRP) markedly 
decreasing in both the treatment and control groups. Specifically, the reduction 
in CRP in the treatment group was particularly pronounced, decreasing from 
65.82 ± 81.31 mg/L before treatment to 14.03 ± 17.94 mg/L after treatment (P = 
0.028), suggesting that the treatment may effectively reduce inflammatory re-
sponses. In the control group, CRP levels decreased from 30.66 ± 47.78 mg/L to 
8.17 ± 11.71 mg/L (P = 0.0049). Although changes in other laboratory indicators 
(such as SAA and IL-6) were not statistically significant, these results still warrant 
further investigation to understand the clinical significance and potential benefits 
of the treatment. Please refer to Table 3 for details. 

 
Table 2. Comparison of imaging-related indicators before and after treatment between the two groups. 

Group EF (%) Before EF (%) After 
AO (mm)  

Before 
AO (mm)  

After 
LMCA (mm) 

Before 
LMCA (mm) 

After 
RMCA (mm) 

Before 
RMCA (mm) 

After 

Control 
Group 

70.94 ± 
 6.27 

69.18 ±  
6.14 

18.58 ±  
6.66 

17.64 ±  
6.83 

2.49 ±  
0.52 

2.33 ±  
0.40 

2.30 ±  
0.52 

2.12 ±  
0.41 

Treatment 
Group 

69.94 ±  
5.93 

65.70 ±  
5.56 

12.85 ± 
 2.77 

13.17 ±  
2.41 

2.29 ±  
0.59 

2.11 ±  
0.42 

2.12 ±  
0.62 

2.01 ±  
0.44 

t 0.8194 2.9707 5.8133 4.3641 1.7982 2.6821 1.5729 1.2933 

P 0.2073 0.0019 0.0000 0.0000 0.0376 0.0043 0.0595 0.0995 
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Table 3. Comparison of laboratory-related indicators before and after treatment between two groups. 

Group 
SAA  

(Before) 
SAA  

(After) 
IL-6  

(Before) 
IL-6  

(After) 
PCT  

(Before) 
PCT  

(After) 
CRP  

(Before) 
CRP  

(After) 

Control  
Group 

101.22 ± 
101.59 

15.31 ±  
29.40 

107.48 ± 
110.34 

16.88 ±  
31.40 

0.72 ±  
1.25 

0.11 ±  
0.24 

30.66 ±  
47.78 

8.17 ±  
11.71 

Treatment 
Group 

117.87 ± 
114.14 

23.34 ±  
31.61 

123.75 ± 
128.47 

24.83 ±  
32.95 

1.03 ±  
1.58 

0.30 ±  
0.50 

65.82 ±  
81.31 

14.03 ±  
17.94 

t 0.7705 1.1353 0.6793 1.2351 1.088 2.4224 2.6362 1.9342 

P 0.2214 0.0957 0.2493 0.1099 0.1396 0.0086 0.0049 0.028 

4. Discussion 

Kawasaki disease is a common systemic vasculitis that primarily affects children, 
especially those of Asian descent [11] [12]. The exact etiology remains unclear, 
but it may be related to autoimmune responses, with environmental factors po-
tentially triggering the disease. Certain viral or bacterial infections are thought to 
be possible precipitants of Kawasaki disease, although there is no definitive evi-
dence to indicate that pathogens are direct causative agents. The disease primarily 
occurs in children under 5 years of age, particularly in infants under 2 years old, 
with peaks in incidence during the spring and winter seasons. Children of Asian 
descent, especially those from Japan and South Korea, have a higher incidence, 
but cases have been reported globally. Clinically, Kawasaki disease is characterized 
by persistent fever, which is one of its most prominent symptoms, often lasting 
several days and being difficult to resolve. Other manifestations include a poly-
morphic rash, commonly associated with redness and swelling of the palms and 
soles; conjunctivitis, with conjunctival injection and redness being common ocu-
lar findings; oral changes such as strawberry tongue and pharyngeal erythema; 
lymphadenopathy, particularly cervical lymph node enlargement; and cardiovas-
cular involvement, with the most severe complication being coronary artery an-
eurysms, which can lead to heart dysfunction and even sudden cardiac death. In 
summary, Kawasaki disease is a systemic illness with diverse clinical manifesta-
tions [13]-[15], including persistent fever, rash, conjunctivitis, and oral inflam-
mation. Timely diagnosis and treatment are crucial for preventing serious com-
plications. 

Currently, there are several challenges and issues that need to be addressed in 
the diagnosis of Kawasaki disease. The diagnostic criteria for Kawasaki disease are 
not clear enough, and the diagnosis largely relies on clinical features such as per-
sistent fever and rash, which can also be present in other infectious diseases, lead-
ing to potential confusion with other conditions [16] [17]. The lack of specific 
biomarkers or diagnostic methods makes the diagnosis of Kawasaki disease some-
times challenging. Early diagnosis of Kawasaki disease is difficult due to the non-
specific early symptoms, which can easily be misdiagnosed as more common ill-
nesses, resulting in delayed diagnosis and treatment. Early diagnosis of Kawasaki 
disease is crucial as early treatment can reduce the incidence of coronary artery 
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aneurysms and other complications. Kawasaki disease may manifest differently in 
different populations, and there may be variations in the presentation of the dis-
ease in patients of different age groups, which adds complexity to the diagnosis. 
In infants and young children, Kawasaki disease may have atypical clinical mani-
festations, leading to potential misdiagnosis. Monitoring for disease recurrence 
and treatment response in Kawasaki disease is important, as some patients may 
experience disease recurrence, especially during treatment. Currently, there is a 
lack of effective methods to monitor treatment response and predict disease pro-
gression, necessitating more reliable biomarkers and imaging methods to assist in 
diagnosis and treatment. The exact etiology and pathogenesis of Kawasaki disease 
are not fully understood, despite extensive research, which limits a comprehensive 
understanding of the disease for diagnosis and treatment [18]-[20]. In conclusion, 
there are numerous challenges and unresolved issues in the diagnosis of Kawasaki 
disease, including unclear diagnostic criteria, difficulty in early diagnosis, varia-
tions in disease presentation among different populations, challenges in monitor-
ing recurrence and treatment response, and uncertainty regarding etiology and 
pathogenesis. Future research and clinical practice need to address these issues to 
provide better solutions. 

Echocardiography plays a crucial role in the diagnosis of Kawasaki disease, es-
pecially in detecting cardiac abnormalities and monitoring disease progression. 
Echocardiography can help physicians identify myocarditis, pericarditis, and 
other cardiac inflammations in Kawasaki disease patients by assessing the move-
ment of the heart walls and the pericardium around the heart. It evaluates cardiac 
systolic and diastolic function, including left ventricular function, valvular func-
tion, etc., to determine if there is any impairment in cardiac function. Echocardi-
ography is a primary method for detecting the formation of coronary artery an-
eurysms, assisting in the timely identification of coronary artery dilatation and 
abnormalities to evaluate the severity and location of coronary aneurysms. By 
conducting regular echocardiography examinations, physicians can track the pro-
gression of coronary aneurysms, monitor disease evolution, and guide adjust-
ments and optimizations of treatment plans. The results of echocardiography pro-
vide critical information for physicians to personalize treatment plans, adjusting 
medication, surgical interventions, or other treatments based on changes in car-
diac conditions to maximize the protection of cardiac function and prevent com-
plications in Kawasaki disease patients. In the long-term management of Kawa-
saki disease patients, echocardiography serves as a safe, non-invasive method to 
monitor changes in cardiac conditions regularly, promptly identify potential is-
sues, and ensure timely interventions and treatments. In conclusion, the im-
portance of echocardiography in the diagnosis of Kawasaki disease lies in detect-
ing cardiac abnormalities, monitoring disease progression, guiding treatment de-
cisions, and long-term follow-up. It provides essential information for physicians 
to ensure patients receive timely diagnosis, treatment, and management. If you 
have more questions or need further discussion, please feel free to let me know. 
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Blood-related testing parameters play a crucial role in the diagnosis and prog-
nosis assessment of Kawasaki disease, as they provide key information about dis-
ease activity, inflammation severity, and patient prognosis. CRP is an inflamma-
tion marker, and its levels usually elevate during Kawasaki disease onset. The in-
crease in CRP levels is closely associated with disease activity and inflammation 
severity. Monitoring CRP levels can help assess the severity of inflammation and 
treatment effectiveness. White blood cell count is another common inflammation 
indicator, and Kawasaki disease patients typically exhibit elevated white blood cell 
counts. The increase in white blood cell count reflects the body’s immune re-
sponse to inflammation. In Kawasaki disease patients, an increase in platelet count 
may be related to inflammation activity and vascular damage. Abnormal platelet 
counts can indicate the extent of the inflammatory response and the risk of clot 
formation. ESR is a non-specific inflammation marker, and its elevation can indi-
cate the presence of an inflammatory response. In Kawasaki disease, an elevated 
ESR can serve as one of the indicators of inflammation activity. In Kawasaki dis-
ease patients with myocardial damage or cardiac dysfunction, the detection of car-
diac biomarkers such as troponin and BNP can provide information on the extent 
of myocardial injury and cardiac function status, which is crucial for prognosis 
assessment and treatment plan formulation. By monitoring the above blood pa-
rameters, physicians can better evaluate the disease activity, inflammation sever-
ity, and prognosis of Kawasaki disease patients, guiding the selection and adjust-
ment of treatment plans. These parameters can serve as auxiliary diagnostic tools 
to help physicians gain a more comprehensive understanding of the patient’s con-
dition and provide personalized treatment plans. In Kawasaki disease children, 
blood-related testing parameters typically exhibit characteristic changes that are 
significant for the diagnosis and disease monitoring [2] [11]. White blood cell 
count usually increases during Kawasaki disease onset, as it is a typical response 
of the body to inflammation. The elevated white blood cell count reflects the in-
flammatory status of the body, indicating the presence of inflammation in the 
child. CRP is an inflammation marker, and in Kawasaki disease children, CRP 
levels usually significantly elevate. The increase in CRP indicates the body’s in-
flammatory response and serves as an important indicator for evaluating inflam-
mation activity and monitoring treatment effectiveness. In Kawasaki disease chil-
dren, platelet count may show an increasing trend. The increase in platelet count 
may be related to inflammation response and vascular damage, indicating the 
presence of inflammation in the child. These typical parameter changes reflect the 
inflammatory response and immune system activity in Kawasaki disease children, 
providing guidance for diagnosis and monitoring of disease progression. In addi-
tion to the above parameters, other indicators, such as erythrocyte sedimentation 
rate (ESR), cardiac biomarkers, etc., can also provide additional information. 
Comprehensive analysis of these parameter changes can help physicians better 
understand the child’s condition and formulate appropriate treatment plan [21]-
[23]. 
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The combined use of echocardiography and blood test parameters in the diag-
nosis and treatment of Kawasaki disease can provide doctors with more compre-
hensive and accurate information, thus better guiding the selection of treatment 
plans and monitoring disease progression. Early diagnosis and monitoring of dis-
ease progression, echocardiography can help evaluate the structure and function 
of the heart, promptly detect potential cardiac complications in Kawasaki disease 
patients, such as coronary artery abnormalities. Blood test parameters such as 
CRP, white blood cell count, etc., can reflect the activity of inflammation, helping 
doctors assess the severity of the disease and treatment effectiveness. Personalized 
treatment plans, combined with echocardiography and blood test parameters, can 
help doctors tailor individualized treatment plans, adjusting medication or surgi-
cal intervention plans based on the specific conditions of the patient. Monitoring 
treatment effectiveness, the combined use of these two diagnostic methods can 
help doctors monitor treatment effectiveness, adjust treatment plans, timely assess 
disease progression, and prevent complications [1] [17]. Prognostic evaluation, 
the comprehensive application of echocardiography and blood test parameters 
can help doctors assess the prognosis of patients, predict potential complications, 
and guide the development of long-term management and follow-up plans. By 
leveraging the advantages of combining echocardiography and blood test param-
eters, doctors can have a more comprehensive understanding of the patient’s con-
dition, improve diagnostic accuracy, treatment specificity, and ultimately enhance 
the prognosis and quality of life of Kawasaki disease patients. This integrative ap-
proach helps achieve personalized treatment, improve treatment efficacy and 
minimize the risk of complications for patients. 

Using the combined test results to guide the formulation of treatment plans and 
monitor treatment efficacy in Kawasaki disease is crucial as it helps doctors make 
more precise diagnostic and therapeutic decisions. In the diagnosis and evaluation 
stage, a preliminary assessment of Kawasaki disease is made based on clinical 
presentation, laboratory tests, and echocardiography results. A definitive diagno-
sis of Kawasaki disease is made based on typical clinical features and test results, 
evaluating the severity of the disease. Treatment plan formulation involves devel-
oping personalized treatment plans based on factors such as patient age, disease 
severity, and risk of complications. Adjustments in the dose and duration of anti-
inflammatory medications are made based on changes in inflammatory markers 
like CRP and white blood cell count. Monitoring treatment efficacy involves reg-
ularly monitoring blood test parameters (such as CRP, white blood cell count, 
platelet count, etc.) to evaluate treatment efficacy and disease activity. Regular 
echocardiographic examinations are conducted to assess coronary artery abnor-
malities and cardiac function, allowing for timely adjustments in the treatment 
plan. Complication prevention involves assessing the risk of developing compli-
cations such as coronary artery aneurysms based on test results. Preventive 
measures are taken to reduce the occurrence of complications based on monitor-
ing results. The comprehensive use of combined test results, particularly blood 
parameters and echocardiographic findings, can help doctors assess the patient’s 
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condition and treatment effectiveness comprehensively, develop individualized 
treatment plans, and adjust treatment strategies promptly to improve treatment 
efficacy and reduce the risk of complications. This comprehensive approach to 
diagnostic and therapeutic decision-making is crucial for the treatment and man-
agement of Kawasaki disease patients. 

The results of this study indicate that the treatment group experienced a signif-
icant decrease in ejection fraction (EF) compared to the control group, suggesting 
that the treatment may have a negative impact on cardiac function. Additionally, 
the significant changes in aortic diameter (AO) imply possible vascular remodel-
ing. While there was a notable reduction in the left main coronary artery (LMCA) 
in both groups, the changes in the right main coronary artery (RMCA) did not 
reach statistical significance, indicating potential differences in the response of 
various coronary arteries. Regarding laboratory-related indicators, both groups 
showed changes in biomarkers, particularly with a more significant reduction in 
C-reactive protein (CRP) levels in the treatment group. This suggests that the 
treatment may effectively reduce inflammatory responses, highlighting its poten-
tial benefits in clinical applications. Overall, these results underscore the im-
portant differences in imaging and laboratory indicators between the treatment 
and control groups, emphasizing the need for further research into the underlying 
mechanisms and clinical significance of these changes. 

The application of combined echocardiography and blood-related testing indi-
cators in Kawasaki disease in children helps to improve diagnostic accuracy, de-
velop personalized treatment plans, monitor treatment efficacy, prevent compli-
cations, and evaluate the prognosis of affected children. This comprehensive di-
agnostic and therapeutic approach is of significant importance for the treatment 
and management of Kawasaki disease in children. 

5. Conclusion 

This study found a certain correlation between echocardiographic parameters and 
blood test indicators in children with Kawasaki disease, which can be used to as-
sess cardiac function and inflammation levels. The combined use of echocardiog-
raphy and blood test indicators can provide a comprehensive disease evaluation, 
helping guide treatment decisions and monitor treatment efficacy. This compre-
hensive assessment method has potential clinical utility in the diagnosis, treat-
ment, and prognosis evaluation of Kawasaki disease in children. The potential ap-
plications and importance of this study primarily include early diagnosis, as the 
combination of echocardiography and blood test indicators can help in early de-
tection of Kawasaki disease, improving diagnostic accuracy. Personalized treat-
ment, based on changes in echocardiographic and blood test indicators, doctors 
can develop personalized treatment plans to enhance treatment effectiveness. Dis-
ease monitoring, regular monitoring of these indicators can help doctors under-
stand disease progression and adjust treatment measures in a timely manner. 
Prognosis assessment, this combined assessment method helps evaluate patient 
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prognosis, identify high-risk patients early, and intervene promptly. In conclu-
sion, the exploration of echocardiography combined with blood test indicators in 
the diagnosis and treatment of Kawasaki disease in children demonstrates the sig-
nificance and potential clinical utility of this comprehensive assessment method 
in diagnosis, treatment, and prognosis evaluation. Through further research and 
clinical practice, this method is expected to provide more valuable information 
and guidance for improving the diagnosis, treatment efficacy, and prognosis of 
children with Kawasaki disease. 

6. Limitations and Future Directions of the Study 

1) Limitations: ① Sample size and data quality: There may be issues with insuffi-
cient sample size or low data quality in the study, affecting the stability and relia-
bility of the results. ② Study design: Some studies may have limitations in study 
design, such as lack of a control group or short follow-up time, leading to less 
comprehensive conclusions. 

2) Future directions: ① Multi-center large-sample studies: Future studies can 
conduct larger-scale, multi-center research to validate the current research results 
and improve their reliability. ② Application of machine learning and artificial 
intelligence: By combining machine learning and artificial intelligence technolo-
gies, develop intelligent diagnostic and therapeutic tools to enhance the level of 
diagnosis and treatment of Kawasaki disease. ③ Long-term follow-up studies: 
Conduct long-term follow-up studies to explore the application and value of echo-
cardiographic and blood test indicators in the long-term prognosis of children 
with Kawasaki disease. In conclusion, echocardiography combined with blood test 
indicators in the diagnosis and treatment of Kawasaki disease in children has po-
tential clinical significance, but overcoming some limitations and continuously 
improving this diagnostic and treatment method through further research and 
technological innovations in the future. 

Acknowledgments 

This research received significant support from colleagues at Baise Maternal and 
Child Health Hospital, Nanning Tenth People’s Hospital, and Laibin People’s 
Hospital. We would like to express our heartfelt gratitude for their strong support 
and assistance! We also extend our sincere thanks to the institutions and individ-
uals who cared for and helped with this research. Wishing them good health and 
all the best! 

Funding 

This research was funded by the self-financed research project of the Health Com-
mission of Guangxi Zhuang Autonomous Region (NO. Z20200926). 

Conflict of Interest 

The authors declare that there are no conflicts of interest in this study. All research 

https://doi.org/10.4236/ojmi.2024.144017


Y. K. Li et al. 
 

 

DOI: 10.4236/ojmi.2024.144017 169 Open Journal of Medical Imaging 
 

funding and support were provided by Baise Maternal and Child Health Hospital, 
and the authors did not receive any funding or support from commercial entities. 
Furthermore, the authors have no economic interests or personal relationships 
with any commercial organizations that could influence the results of this study. 

References 
[1] Newburger, J.W. and Takahashi, M. (2016) Kawasaki Disease. Journal of the Ameri-

can College of Cardiology, 67, 1731-1741.  
https://doi.org/10.1016/j.jacc.2016.01.021  

[2] McCrindle, B.W., Rowley, A.H., Newburger, J.W., et al. (2017) Diagnosis, Treatment, 
and Long-Term Management of Kawasaki Disease: A Scientific Statement for Health 
Professionals from the American Heart Association. Circulation, 135, e927-e999. 

[3] Friedman, K.G. and Gewitz, M. (2016) Myocarditis: A Review for the Practitioner. 
Pediatrics, 139, e20163439. https://doi.org/10.1542/peds.2016-3439  

[4] Burns, J.C. (2019) Commentary: Early Intravenous γ-Globulin Treatment for Kawa-
saki Disease. Journal of Paediatrics and Child Health, 55, 405-406. 

[5] Singh, S., Jindal, A.K. and Pilania, R.K. (2017) Diagnosis of Kawasaki disease. Inter-
national Journal of Rheumatic Diseases, 21, 36-44.  
https://doi.org/10.1111/1756-185x.13224 

[6] Skulstad, H., Cosyns, B., Popescu, B.A., Galderisi, M., Salvo, G.D., Donal, E., et al. 
(2020) COVID-19 Pandemic and Cardiac Imaging: EACVI Recommendations on 
Precautions, Indications, Prioritization, and Protection for Patients and Healthcare 
Personnel. European Heart Journal—Cardiovascular Imaging, 21, 592-598.  
https://doi.org/10.1093/ehjci/jeaa072 

[7] Lang, R.M., Badano, L.P., Mor-Avi, V., Afilalo, J., Armstrong, A., Ernande, L., et al. 
(2015) Recommendations for Cardiac Chamber Quantification by Echocardiography 
in Adults: An Update from the American Society of Echocardiography and the Euro-
pean Association of Cardiovascular Imaging. Journal of the American Society of 
Echocardiography, 28, 1-39.E14. https://doi.org/10.1016/j.echo.2014.10.003 

[8] Nagueh, S.F., Smiseth, O.A., Appleton, C.P., Byrd, B.F., Dokainish, H., Edvardsen, T., 
et al. (2016) Recommendations for the Evaluation of Left Ventricular Diastolic Func-
tion by Echocardiography: An Update from the American Society of Echocardiog-
raphy and the European Association of Cardiovascular Imaging. European Heart 
Journal—Cardiovascular Imaging, 17, 1321-1360.  
https://doi.org/10.1093/ehjci/jew082 

[9] Yancy, C.W., Jessup, M., Bozkurt, B., Butler, J., Casey, D.E., Colvin, M.M., et al. 
(2017) 2017 ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline 
for the Management of Heart Failure: A Report of the American College of Cardiol-
ogy/American Heart Association Task Force on Clinical Practice Guidelines and the 
Heart Failure Society of America. Circulation, 136, e137-e161.  
https://doi.org/10.1161/cir.0000000000000509 

[10] Thygesen, K., Alpert, J.S., Jaffe, A.S., Chaitman, B.R., Bax, J.J., Morrow, D.A., et al. 
(2018) Fourth Universal Definition of Myocardial Infarction (2018). Circulation, 138, 
e618-e651. https://doi.org/10.1161/cir.0000000000000617 

[11] Newburger, J.W., Takahashi, M., Gerber, M.A., Gewitz, M.H., Tani, L.Y., Burns, J.C., 
et al. (2004) Diagnosis, Treatment, and Long-Term Management of Kawasaki Dis-
ease: A Statement for Health Professionals from the Committee on Rheumatic Fever, 
Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the 

https://doi.org/10.4236/ojmi.2024.144017
https://doi.org/10.1016/j.jacc.2016.01.021
https://doi.org/10.1542/peds.2016-3439
https://doi.org/10.1111/1756-185x.13224
https://doi.org/10.1093/ehjci/jeaa072
https://doi.org/10.1016/j.echo.2014.10.003
https://doi.org/10.1093/ehjci/jew082
https://doi.org/10.1161/cir.0000000000000509
https://doi.org/10.1161/cir.0000000000000617


Y. K. Li et al. 
 

 

DOI: 10.4236/ojmi.2024.144017 170 Open Journal of Medical Imaging 
 

Young, American Heart Association. Circulation, 110, 2747-2771.  
https://doi.org/10.1161/01.cir.0000145143.19711.78 

[12] Eleftheriou, D., Levin, M., Shingadia, D., Tulloh, R., Klein, N. and Brogan, P. (2013) 
Management of Kawasaki disease. Archives of Disease in Childhood, 99, 74-83.  
https://doi.org/10.1136/archdischild-2012-302841 

[13] Manlhiot, C., Yeung, R.S.M., Clarizia, N.A., Chahal, N. and McCrindle, B.W. (2009) 
Kawasaki Disease at the Extremes of the Age Spectrum. Pediatrics, 124, e410-e415.  
https://doi.org/10.1542/peds.2009-0099 

[14] Dionne, A. and Dahdah, N. (2017) Myocarditis and Kawasaki Disease. International 
Journal of Rheumatic Diseases, 21, 45-49. https://doi.org/10.1111/1756-185x.13219 

[15] Burns, J.C. and Franco, A. (2015) The Immunomodulatory Effects of Intravenous 
Immunoglobulin Therapy in Kawasaki Disease. Expert Review of Clinical Immunol-
ogy, 11, 819-825. https://doi.org/10.1586/1744666x.2015.1044980 

[16] Ha, K.S., Jang, G.Y., Lee, J., et al. (2016) Assessment of the 2004 American Heart 
Association Guidelines for Diagnosis of Kawasaki Disease in an Academic Medical 
Center. Korean Circulation Journal, 46, 830-836. 

[17] Kuo, H., Hsieh, K., Ming-Huey Guo, M., Weng, K., Ger, L., Chan, W., et al. (2016) 
Next-generation Sequencing Identifies Micro-RNA-Based Biomarker Panel for Ka-
wasaki Disease. Journal of Allergy and Clinical Immunology, 138, 1227-1230.  
https://doi.org/10.1016/j.jaci.2016.04.050 

[18] Burns, J.C. and Newburger, J.W. (2012) Genetics Insights into the Pathogenesis of 
Kawasaki Disease. Circulation: Cardiovascular Genetics, 5, 277-278.  
https://doi.org/10.1161/circgenetics.112.963710 

[19] Tremoulet, A.H., Jain, S., Jaggi, P., Jimenez-Fernandez, S., Pancheri, J.M., Sun, X., et 
al. (2014) Infliximab for Intensification of Primary Therapy for Kawasaki Disease: A 
Phase 3 Randomised, Double-Blind, Placebo-Controlled Trial. The Lancet, 383, 
1731-1738. https://doi.org/10.1016/s0140-6736(13)62298-9 

[20] McCrindle, B.W., Li, J.S., Minich, L.L., Colan, S.D., Atz, A.M., Takahashi, M., et al. 
(2007) Coronary Artery Involvement in Children with Kawasaki Disease: Risk Fac-
tors from Analysis of Serial Normalized Measurements. Circulation, 116, 174-179. 
https://doi.org/10.1161/circulationaha.107.690875 

[21] Orenstein, J.M. and Baker, S.C. (2019). Kawasaki Disease: A Historical Perspective. 
Pediatrics, 143, e20183776.  

[22] de Zorzi, A., Colan, S.D., Gauvreau, K., Baker, A.L., Sundel, R.P. and Newburger, J.W. 
(1998) Coronary Artery Dimensions May Be Misclassified as Normal in Kawasaki 
Disease. The Journal of Pediatrics, 133, 254-258.  
https://doi.org/10.1016/s0022-3476(98)70229-x 

[23] Mavrogeni, S., Papadopoulos, G., Douskou, M., Kaklis, S., Seimenis, I., Baras, P., et 
al. (2004) Magnetic Resonance Angiography Isequivalent to X-Ray Coronary Angi-
ography for the Evaluation of Coronary Arteries in Kawasaki Disease. Journal of the 
American College of Cardiology, 43, 649-652.  
https://doi.org/10.1016/j.jacc.2003.08.052 

 
 

https://doi.org/10.4236/ojmi.2024.144017
https://doi.org/10.1161/01.cir.0000145143.19711.78
https://doi.org/10.1136/archdischild-2012-302841
https://doi.org/10.1542/peds.2009-0099
https://doi.org/10.1111/1756-185x.13219
https://doi.org/10.1586/1744666x.2015.1044980
https://doi.org/10.1016/j.jaci.2016.04.050
https://doi.org/10.1161/circgenetics.112.963710
https://doi.org/10.1016/s0140-6736(13)62298-9
https://doi.org/10.1161/circulationaha.107.690875
https://doi.org/10.1016/s0022-3476(98)70229-x
https://doi.org/10.1016/j.jacc.2003.08.052

	Exploratory Study on the Use of Echocardiography Combined with Blood-Related Test Parameters in the Diagnosis and Treatment of Kawasaki Disease in Children
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Subjects
	2.2. Research Methods
	2.3. Inclusion Criteria ‎[2]
	2.4. Exclusion Criteria ‎[2]
	2.5. Statistical Analysis

	3. Results
	3.1. Comparison of Imaging-Related Indicators before and after Treatment between the Two Groups
	3.2. Comparison of Laboratory-Related Indicators before and after Treatment between Two Groups

	4. Discussion
	5. Conclusion
	6. Limitations and Future Directions of the Study
	Acknowledgments
	Funding
	Conflict of Interest
	References

