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Abstract: 

Background: Advanced cardiac imaging modalities, such as coronary computed tomography angiography 

(CCTA), cardiac positron emission tomography (PET)/CT, and cardiac magnetic resonance imaging (MRI), 

are at the forefront of diagnosing cardiovascular diseases (CVDs). These technologies offer superior 

imaging quality and insights into heart anatomy and physiology, though their integration into clinical 

practice remains slow compared to traditional methods like 2D echocardiography and Single Photon 

Emission Computed Tomography (SPECT). This gap is primarily due to the complexity and costs associated 

with new imaging techniques. 

Aim: The aim of this review is to evaluate the impact of advanced imaging modalities on the diagnosis and 

management of cardiovascular diseases, focusing on innovations such as CCTA, PET/CT, and their 

integration with machine learning and artificial intelligence (AI) to improve diagnostic accuracy and patient 

outcomes. 

Methods: The review synthesizes findings from recent studies on advanced cardiac imaging, highlighting 

their technological advancements, clinical utility, and comparison to traditional diagnostic methods. Key 

modalities explored include CCTA, cardiac PET/CT, and their role in coronary artery disease (CAD) 

management, along with the role of machine learning in enhancing diagnostic accuracy. 

Results: Advanced imaging technologies, especially CCTA and PET/CT, offer high diagnostic sensitivity and 

specificity, significantly improving patient outcomes in CVD management. Innovations such as CT-derived 

fractional flow reserve (FFR) and AI-based image analysis further enhance diagnostic precision, enabling 

more accurate risk stratification and treatment decisions. Cardiac PET/CT, despite being less common, has 
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shown superior performance in detecting coronary artery blockages and offers reduced radiation exposure 

compared to SPECT. 

Conclusion: Advanced imaging modalities like CCTA and PET/CT are transforming the diagnosis and 

management of cardiovascular diseases, providing more precise, non-invasive alternatives to traditional 

methods. Their integration with AI and machine learning will likely lead to improved risk prediction and 

personalized treatment plans, contributing to better patient outcomes and reducing healthcare costs. 

Keywords: Advanced imaging, cardiovascular diseases, coronary CT angiography, positron emission 

tomography, machine learning, diagnostic accuracy, patient outcomes, artificial intelligence. 
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Introduction: 

Advanced cardiac imaging includes technologies such as coronary computed tomography, cardiac 

positron emission tomography/computed tomography, cardiac magnetic resonance imaging, and four-

dimensional/strain echocardiography. These modalities epitomize the cutting edge of innovation in 

delineating, differentiating, and depicting the anatomy and physiology of the heart. Nonetheless, their 

incorporation into standard clinical practice progresses at a sluggish pace relative to traditional methods, 

such as 2D and m-mode echocardiography, along with several cardiac stress tests, including Single Photon 

Emission Computed Tomography (SPECT). The contrast between contemporary and traditional testing 

methodologies is like the comparison of a 1979 rotary landline phone and a modern smartphone. The 

inclination for traditional modalities, like 2D and m-mode echocardiography, SPECT, and stress testing, is 

frequently motivated by a wish to avoid the intricacies associated with the medical industrial system. 

 

Figure-1: Imaging modalities for vascular inflammation. 

Advancements in Cardiac Computed Tomography 

Substantial progress in cardiac CT technology has resulted in enhanced image quality and less 

radiation exposure for patients. Furthermore, many cohort studies have yielded essential insights into 

cardiovascular disease risk, associating it with both the total coronary plaque burden and the distinct 



1333 
    

https://reviewofconphil.com 

morphological attributes of individual plaques. The implementation of CT-derived fractional flow reserve 

is set to integrate anatomical and functional assessments into one modality. Recent studies have evaluated 

the immediate impacts of CT-derived fractional flow reserve on patient management and clinical results. 

The utilization of machine learning in diagnostic medicine is swiftly expanding. Over the next decade, the 

incorporation of machine learning into cardiac CT is anticipated to significantly influence the advancement 

of this technology [1, 2]. Recent developments are already impacting clinical practice, with considerable 

implications for the future of this imaging modality [3]. Initially, CCTA with 4- and 16-slice scanners showed 

insufficient clinical dependability for extensive application. Thus, the advancement of 64-slice (and 

superior) CT technology has augmented spatial and temporal resolution, enhanced clinical dependability 

and facilitated thorough assessment of the entire coronary tree. In patients for whom CCTA was considered 

essential, 64-slice CCTA has demonstrated efficacy in excluding severe coronary artery disease (CAD) in 

individuals with both stable and unstable angina syndromes [4]. Nonetheless, favorable outcomes from 64-

slice CCTA frequently exaggerate the severity of atherosclerotic obstructions, requiring further assessments 

for more precise management determinations. 

The Physics of Cardiac CT Improved: 

Recent developments, including increased gantry rotation speeds and swift single-heartbeat 

scanning, have markedly enhanced picture resolution and minimized scan durations, thus reducing 

radiation exposure for each patient scan. The implementation of accelerated gantry rotation times has 

facilitated single-heartbeat whole-heart imaging. The incorporation of a second X-ray tube reduces the 

duration for a complete rotation by fifty percent, enabling whole-heart acquisition at a designated R-R 

interval in a single sequence, hence avoiding stitching artifacts. This invention has also shortened the 

duration patients spend in the X-ray apparatus. Effective heart rate regulation is essential, and patients 

frequently necessitate pharmacological intervention to lower their heart rate before scanning. As a result 

of these developments, numerous professional guidelines now advocate using CCTA as the primary 

screening strategy for patients exhibiting new-onset chest discomfort [2]. As CCTA has become part of the 

standard care protocol, it has been associated with a reduction in cardiovascular disease (CVD) deaths and 

non-fatal myocardial infarctions (HR 0.59; 95% CI [0.41–0.84]; p = 0.004) [5]. With its high diagnostic 

sensitivity, specificity, positive-predictive value, and negative-predictive value (94%, 97%, 87%, and 99%, 

respectively) for detecting significant coronary artery disease [6], CCTA continues to contribute to 

improved patient outcomes within the expanding scope of precision medicine. 

Plaque Analysis with Cardiac CT: 

Coronary CT angiography (CCTA) and fractional flow reserve CT, when integrated with 

computational fluid dynamics models, provide a potential method for rapidly estimating the functional 

relevance of coronary artery lesions. Unlike invasive fractional flow reserve (FFR) methods that necessitate 

cardiac catheterization [7], CT-derived FFR is obtained by transmitting images from non-invasive CCTA to 

specialized vendors (e.g., HeartFlow in the UK), where sophisticated software analyzes and color-codes the 

fractional flow within the coronary tree. As CCTA and CT-derived FFR advance in medical applications, 

numerous obstacles require resolution. This encompasses addressing challenges in acquiring high-quality 

pictures caused by factors such as elevated heart rate, obesity, inadequate contrast dynamics, and patient 

motion aberrations. Furthermore, the "FFR grey zone" (i.e., CT-derived FFR between 0.7 and 0.8) has been 

demonstrated to adversely affect diagnosis accuracy, as indicated by studies involving 536 patients, where 

46% of cases fell within this range. Moreover, no research has been undertaken on patients following 

revascularization. The computational service is presently restricted to one vendor, namely HeartFlow. 
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Figure-2: Multimodality Imaging of Heart. 

A significant and pragmatic feature of coronary CT angiography (CCTA) is its capacity to measure 

the morphology of plaques and lesions. CCTA has become significant in plaque evaluation, particularly due 

to recent developments that have introduced the notion of detecting susceptible plaques on CT, aiding in 

the prediction of acute coronary syndrome risk. Research indicates that the proportion of necrotic core to 

fibrous plaque is associated with fibroatheromas observed via intravascular ultrasonography. CCTA also 

demonstrates positive remodeling, since low-attenuation plaques correlate with fibroatheromas exhibiting 

macrophage infiltration. Thus, the identification of susceptible plaques using CCTA has been integrated into 

approaches for more intensive patient care management. Moreover, CCTA, in conjunction with flow 

evaluation, may quantify stenosis severity, and using semi-automated scoring systems, it facilitates the 

identification of indicators such as segmental stenosis and segmental involvement scores. These markers 

facilitate the quantification of disease load and aid in prognostication. CCTA's capability to disclose specific 

plaque features alongside diameter stenosis greatly improves the prediction of functionally important 

lesions. CCTA not only reveals plaque morphology but also facilitates the evaluation of overall plaque 

volume. This comprehensive vascular method improves the predicted accuracy of coronary tree assessment 

in evaluating total plaque burden. Total plaque volume across the coronary tree is associated with a 



1335 
    

https://reviewofconphil.com 

heightened risk of cardiac mortality [8]. Recent improvements in medical software and artificial intelligence 

algorithms have enhanced the efficacy of CCTA scanning. Through the analysis of CCTA images from a 

singular session, AI may evaluate both the internal morphology of coronary arteries and their external 

surface morphology, encompassing inflammatory effects and the influence of visceral fat layers on the 

coronary arteries. The assessment of risk for major adverse cardiac events is now feasible with the Fat 

Attenuation Index (FAI) scores obtained from CCTA scans. Furthermore, AI algorithms are presently being 

devised to integrate these traits, hence augmenting the diagnostic efficacy of CCTA. 

Machine Learning 

As new technologies emerge and medical and technical breakthroughs converge, machine learning 

has become an increasingly vital instrument for healthcare providers. The utilization of computer 

algorithms in clinical imaging is increasingly pivotal to medical decision-making, positioning machine 

learning as a priority for future healthcare professionals. The essence of machine learning is its capacity to 

scrutinize extensive datasets to discern pertinent information that can forecast clinically significant lesions, 

thus enhancing diagnosis and patient outcomes. Machine learning can quantify indicators for incorporation 

into scoring systems. When integrated with CCTA datasets, machine learning has demonstrated superiority 

in identifying ischemic lesions through the computation of CT perfusion and the evaluation of stenosis 

severity. The amalgamation of machine learning with CCTA presents promising opportunities for physicians 

in assessing patient risk. As these technologies progress, the function of machine learning will broaden. 

This integration offers potential benefits, including improved diagnostic accuracy, superior ischemia 

detection, enhanced risk prediction, and decreased healthcare expenses, which may lead to a more 

successful patient care strategy. 

Advancements in Cardiac PET/CT 

Positron emission tomography (PET) integrated with computed tomography (CT) has emerged as 

a significant hybrid imaging modality for precise medical imaging in cardiology. This modality enables the 

quantification of myocardial perfusion and anatomical mapping of the coronary arteries, yielding useful 

assessments that can be conducted in less than one hour per session. It offers essential insights for the 

diagnosis of coronary artery disease (CAD) and is anticipated to inform clinical therapy and enhance 

outcomes over time. Cardiac PET has enhanced the comprehension of the pathophysiology and operation 

of the coronary vasomotor system and has demonstrated superior diagnostic accuracy compared to Single 

Photon Emission Computed Tomography (SPECT) in identifying coronary artery blockages [10, 11]. 

Notwithstanding its considerable benefits, cardiac PET is less prevalent than other accessible and cost-

effective techniques. The recent integration of PET with CT to create the PET/CT hybrid modality has gained 

prominence, especially in clinical oncology and cardiology, resulting in its extensive use. This tendency has 

coincided with the proliferation of cardiac CT applications, including coronary artery calcium scoring and 

contrast-enhanced coronary angiography. The capability of cardiac PET/CT to assess the anatomy, 

morphology, and functionality of coronary arteries in a single, near real-time scan has profoundly 

influenced the clinical management of patients with, or suspected of having, coronary artery disease. 

Physics of PET 

Positron emission tomography (PET) scanning uses artificially produced radionuclides (tracers) 

that emit positrons (positive-charged particles) upon inhalation, ingestion, or injection into the body, 

depending on the tissue(s) or system(s) being evaluated. The positrons travel through the tissue(s) (in 

millimeters) and collide with electrons, leading to annihilation and the creation of two photons that 

disperse in opposite directions (line of response). These photons are detected and recorded by the PET 

scanner (in nanoseconds) [9, 10, 11]. By recording all the lines of response, a 3D map of the evaluated 

structures is generated. 

SPECT vs PET/CT 

The advantages of PET/CT hybrid imaging compared to SPECT pertain to its accuracy, resolution, 

rapidity of results, and less radiation exposure dangers. The use of CT in PET/CT diminishes attenuation 
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artifacts, resulting in a reduction of false-positive perfusion defects and consequently enhancing specificity 

and accuracy. Moreover, PET has superior resolution (5-7 mm) relative to SPECT (about 15 mm), hence 

improving accuracy by minimizing false-negative outcomes. The elevated perfusion tracer extraction 

fraction of PET enables the detection of more nuanced perfusion variations that may be overlooked by 

SPECT. A further benefit of PET/CT compared to SPECT is its reduced radiation exposure. PET tracers 

possess a reduced physical half-life and a diminished radiation exposure (below 10 mSv) in contrast to 

SPECT tracers (exceeding 10 mSv). PET/CT may obtain both rest and stress images in a single session, 

whereas SPECT necessitates multiple-day sessions. Moreover, the brief resolution time of PET tracers 

(measured in seconds) facilitates accurate assessments of myocardial blood flow (rMBF) in mL per minute 

per gram of tissue, yielding both qualitative myocardial perfusion images and definitive flow reserve data. 

Diagnostic Accuracy of PET and its Radionuclides (Tracers) 

The predominant positron-emitting tracers utilized for perfusion PET are H215O, 13NH3, and 

Rubidium. H215O is biologically inert, readily diffusible, and unaffected by flow-dependent extraction rates, 

rendering it optimal for perfusion quantification. Nevertheless, owing to its minimal signal gradients 

between compartments, it is generally not employed in clinical practice. Conversely, 13NH3 and Rubidium 

are effectively sequestered in cardiac tissue, yielding high-quality myocardial perfusion pictures. 

Nonetheless, these tracers exhibit imperfect, non-linear extraction at elevated flow rates, potentially 

leading to diminished accuracy in perfusion assessment. Rubidium is regarded as the least accurate of the 

three tracers because to its extremely short half-life and significant positron emission tissue penetration, 

and it necessitates an expensive on-site cyclotron for its manufacturing. Notwithstanding these constraints, 

13NH3 and Rubidium are the predominant tracers utilized in investigations concerning the diagnostic 

precision of myocardial perfusion imaging using PET for identifying obstructive coronary artery disease 

(CAD). 

Accuracy of Perfusion PET 

Recent investigations indicate that PET exhibits a specificity of 89% and a sensitivity of 90%, 

derived from data involving 877 individuals [10]. Comparative analyses of SPECT and PET accuracy have 

repeatedly shown the superiority of PET. For example, PET utilizing 13NH3 exhibits a sensitivity of 91%, in 

contrast to 81% for SPECT employing Thallium-201 tracers, and a specificity of 93% with Rubidium PET 

compared to 85% with Thallium-201 SPECT tracers [12]. Furthermore, PET with 99T-sestamibi 

demonstrates superior specificity (93% versus 73%) and sensitivity (87% versus 82%) in comparison to 

SPECT [13]. Prognostic studies indicate that PET provides substantial benefits in forecasting outcomes for 

people with CAD. A cohort study involving 685 patients demonstrated that Rubidium PET combined with 

myocardial perfusion imaging (MPI) yielded event-free survival rates of 90% for normal scans, 87% for 

mildly abnormal scans, 75% for moderately abnormal scans, and 76% for extensively abnormal scans after 

41 months of follow-up [14]. Furthermore, research utilizing 13NH3 PET showed that flow reserve 

degradation was a more significant predictor of cardiac mortality than left ventricular ejection fraction [14]. 

Additional research has underscored the predictive significance of Rubidium PET scans [15]. 

Combining PET and CT Imaging in CAD Patients 

Recent advancements in cardiac CTA have established it as an essential instrument for evaluating 

CAD patients. A standard cardiac CT is currently recognized as a dependable method for excluding CAD. 

Nevertheless, for scans indicating coronary lesions or exhibiting inadequate quality, further testing is 

required to determine an accurate prediction. The integration of PET and CT imaging in a hybrid system 

reduces the likelihood of false-positive results that may occur when either modality is utilized 

independently. The simultaneous integration of PET and CT yields comprehensive data that informs clinical 

decision-making. A standard CT scan and PET MPI can exclude CAD, supporting patient discharge. The 

integration of Coronary Computed Tomography Angiography (CCTA) with perfusion Positron Emission 

Tomography (PET) successfully identifies ischemia-inducing coronary lesions through the combination of 

anatomical and functional imaging. This dual technique allows for accurate identification of blockages, 

thereby aiding in the execution of suitable percutaneous treatment strategies [16]. Moreover, in the absence 



1337 
    

https://reviewofconphil.com 

of epicardial coronary artery lesions, the existence of localized perfusion deficits or flow abnormalities 

clearly indicates microvascular dysfunction within the coronary vasculature. 

 

Advancements in Cardiac Magnetic Resonance Imaging 

Cardiac Magnetic Resonance (CMR) imaging is recognized for its ability to deliver highly accurate 

anatomical details of the heart, its vasculature, and advanced soft tissue contrast. Consequently, CMR is now 

regarded as the gold standard for assessing cardiac volumes and systolic function pathologies. Recent 

technological advancements have expanded CMR’s utility, moving beyond its initial applications for 

characterizing myocardial lesions and evaluating contractility, to offer more comprehensive diagnostic 

capabilities. Modern CMR sequences provide detailed insights into myocardial tissue fiber orientation, 

coronary plaque characteristics, and metabolic activity, with results available almost instantly to support 

clinical decision-making [17]. Despite these substantial advantages, CMR faces several challenges, such as 

its high cost, time-consuming procedure, and limited accessibility. Nevertheless, recent strides in software 

and hardware innovations are enhancing the practicality of CMR in cardiology, promising further 

advancements. 

Physics of Cardiac Magnetic Resonance Imaging 

CMR's exceptional imaging capabilities and superior soft tissue contrast set it apart from other 

imaging modalities in identifying cardiac abnormalities. Now, CMR functions as the standard for measuring 

the morphology of heart chambers and evaluating systolic performance. Additionally, it provides essential 

diagnostic information regarding the clinical and physiological advancement of cardiac illnesses, employing 

techniques such as T1, T2, T2-star weighted mapping, and Late Gadolinium Enhancement (LGE). The 

introduction of 3T MRI has significantly enhanced spatial resolution and diagnostic precision in the 

evaluation of the heart and coronary vasculature, rendering cardiac magnetic resonance (CMR) increasingly 

prevalent in the assessment of patients with diverse cardiomyopathies and coronary artery disease (CAD).  

The natural T1 value, derived via T1-mapping, represents a synthesis of signals from cardiac cells 

and the extracellular volume. This method, unlike other imaging techniques, does not necessitate 

gadolinium-based contrast agents, rendering it appropriate for patients with renal comorbidities. Non-

contrast T1 mapping is highly successful in identifying myocardial edema, diffuse interstitial fibrosis, and 

the accumulation of proteins, lipids, and iron within the myocardium. Increased natural T1 values signify 

diseases such as acute myocardial infarction (MI) and an expansion of interstitial space due to fibrosis 

subsequent to infarction or other cardiomyopathies. A reduction in native T1 levels may signify lipid or iron 

overload diseases [18]. Gadolinium-enhanced T1 mapping, which quantifies extracellular volume, is 

essential for evaluating myocardial remodeling, a characteristic of heart failure. The contrast infiltrates the 

interstitial space, reducing T1 relaxation times and enhancing the visualization of fibrotic or damaged 

myocardium. Increased extracellular volume usually results from collagen deposition (fibrosis), whereas a 

decrease may signify lipomatous metaplasia or thrombus development. Recent investigations have 

underscored the predictive significance of T1 and extracellular volume assessments in coronary artery 

disease and non-ischemic cardiomyopathies, with native T1 proficiently differentiating among normal 

hearts, hypertrophic cardiomyopathy, and hypertension-related heart disease [20, 21].  

T2-weighted mapping, utilized to detect regions of myocardial edema linked to acute inflammation, 

is crucial for detecting acute myocardial infarction, myocarditis, stress cardiomyopathy, and heart 

transplant rejection. T2-STIR imaging, frequently employed to distinguish between acute and chronic 

infarctions, provides enhanced repeatability and allows for direct in vivo quantification relative to 

alternative techniques. T2 mapping has demonstrated superior efficacy compared to T1 mapping and 

extracellular volume in assessing myocarditis in recent-onset heart failure with lower ejection fraction [22, 

23]. With the progression of CMR technology, additional developments are expected, including the 

amalgamation of T1, T2, and time-resolved T1 maps into a cohesive imaging platform, facilitating 

uninterrupted, multi-dimensional imaging of cardiac physiology without requiring breath-holding or ECG 
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gating. Late Gadolinium Enhancement (LGE) is the definitive method for identifying myocardial damage 

and infiltration in heart disorders. It measures the distribution and buildup of contrast in the myocardium's 

extracellular compartment, indicating disease progression and the underlying etiology. In CAD, the LGE 

pattern usually initiates in the subendocardial tissue and progresses transmurally, but in dilated 

cardiomyopathy, the LGE pattern is predominantly linear and confined to the interventricular septum [24]. 

A principal advantage of LGE is its capacity to evaluate myocardial tissue viability in both ischemia and non-

ischemic cardiac situations. Nonetheless, its efficacy is constrained by its failure to identify early cardiac 

modifications and its emphasis on localized myocardial changes [25]. Future CMR advancements involve 

investigating myocardial fiber orientation by diffusion tensor imaging (DTI) and evaluating myocardial 

metabolic activity to improve our comprehension of disease progression and myocardial fiber viability [26]. 

Coronary Artery Plaque Imaging 

With the transition from invasive to non-invasive coronary angiography, the demand for 

dependable, non-invasive methods to assess coronary artery disease (CAD) is rising. CCTA and coronary 

magnetic resonance angiography (MRA) are interesting options. Coronary MRA has numerous advantages, 

including enhanced soft-tissue contrast for improved characterization of high-risk plaques, elimination of 

radiation exposure, and the capability to evaluate heavily calcified arteries without the blooming artifacts 

that may compromise CCTA pictures. Notwithstanding these advantages, cardiac MRA encounters 

difficulties owing to the diminutive size and dynamic motion of coronary arteries, which are more 

accurately depicted by CCTA than by MRA [27-28]. 

Conclusion: 

The integration of advanced imaging modalities into the clinical management of cardiovascular 

diseases has marked a significant leap forward in medical practice. Technologies such as coronary 

computed tomography angiography (CCTA), cardiac positron emission tomography (PET)/CT, and cardiac 

magnetic resonance imaging (MRI) now allow for precise visualization of the heart’s anatomy and 

functionality. These modalities have been shown to provide substantial benefits over traditional diagnostic 

methods like 2D echocardiography and SPECT, particularly in their ability to detect early-stage coronary 

artery disease (CAD) and assess coronary plaque morphology, thereby improving prognostication and 

treatment outcomes. Recent advancements in CCTA, including improved image quality and reduced 

radiation exposure, have made it a standard tool for diagnosing CAD. The ability of CCTA to assess both the 

anatomical structure and the functional significance of coronary lesions, particularly when combined with 

fractional flow reserve (FFR), has expanded its role in clinical practice. Moreover, the ability to non-

invasively quantify plaque volume and detect high-risk plaques has enhanced its prognostic utility, helping 

clinicians identify patients at risk of acute coronary events. These developments are not only increasing the 

accuracy of CAD diagnosis but also contributing to better clinical management strategies, particularly in 

patients with stable and unstable angina. Similarly, the hybrid PET/CT imaging modality has gained 

recognition for its high diagnostic accuracy in detecting myocardial perfusion defects and coronary artery 

blockages. Its superior resolution and ability to provide both anatomical and functional data in a single 

session offer clear advantages over SPECT, with reduced radiation exposure being an added benefit. The 

use of PET/CT for assessing myocardial perfusion is helping to identify patients who are at higher risk of 

future cardiovascular events, improving decision-making in clinical settings. The role of machine learning 

in enhancing these imaging modalities is poised to revolutionize the field. By analyzing vast datasets from 

imaging studies, machine learning algorithms can identify subtle patterns that might go unnoticed by 

human clinicians, enabling earlier detection of ischemic lesions and improving overall diagnostic accuracy. 

This is particularly promising in the realm of precision medicine, where treatment decisions are 

increasingly being tailored to individual patient profiles. The combination of advanced imaging 

technologies with artificial intelligence will likely lead to more accurate, personalized care, resulting in 

better outcomes for patients with cardiovascular diseases. In conclusion, the future of cardiovascular 

imaging lies in the seamless integration of advanced modalities like CCTA and PET/CT with artificial 

intelligence, which promises to enhance diagnostic accuracy, reduce costs, and ultimately improve patient 
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care. As these technologies continue to evolve, their broader adoption is expected to significantly improve 

the management of cardiovascular diseases, offering a new frontier in clinical decision-making. 
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Journal of Medical & Cardiological Review, 1(2), 31-48. ات التصوير المتقدمة في أمراض القلب والأوعية الدموية: التشخيص والإدارة 

 

 :الملخص

التاجية  الخلفية:  للأوعية  المحوسب  المقطعي  الشعاعي  التصوير  مثل  المتقدمة  القلبي  التصوير  تقنيات  البوزيتروني(CCTA) تعد  بالإصدار  المقطعي  والتصوير   ، 

(PET)/CTوالتصوير بالرنين المغناطيس ي القلبي ، (MRI)  في طليعة تشخيص أمراض القلب والأوعية الدموية (CVDs).   توفر هذه التقنيات جودة تصوير متفوقة

ير القلب بالموجات فوق الصوتية ورؤى دقيقة حول تشريح القلب ووظيفته، على الرغم من أن دمجها في الممارسة السريرية لا يزال بطيئًا مقارنة بالطرق التقليدية مثل تصو 

 .جوة بشكل أساس ي إلى تعقيد وتكاليف التقنيات الجديدةيعود هذا الف .(SPECT) والتصوير المقطعي بالإصدار الفوتوني الأحادي (2D) ثنائية الأبعاد 

 لى الابتكارات مثل الهدف من هذه المراجعة هو تقييم تأثير تقنيات التصوير المتقدمة على التشخيص والإدارة لأمراض القلب والأوعية الدموية، مع التركيز ع  الهدف: 

CCTA  و PET/CT ودمجها مع التعلم الآلي والذكاء الاصطناعي (AI) المنهجية: تلخص المراجعة النتائج من الدراسات   .لتحسين دقة التشخيص ونتائج المرض ى

ليدية. تشمل التقنيات الرئيسية الحديثة حول التصوير القلبي المتقدم، مع تسليط الضوء على تطوراتها التكنولوجية وفائدتها السريرية ومقارنتها بالطرق التشخيصية التق 

 .، إلى جانب دور التعلم الآلي في تعزيز دقة التشخيص(CAD) ين التاجيةالقلبي ودورهما في إدارة أمراض الشراي PET/CT و CCTA التي تم استكشافها

https://doi.org/10.4070/kcj.2018.0246
https://doi.org/10.1136/heartjnl-2012-302346
https://doi.org/10.1136/heartjnl-2012-302346
https://doi.org/10.1016/j.jcmg.2012.08.019
https://doi.org/10.1093/ehjci/jew131
https://doi.org/10.1161/01.CIR.0000078641.19365.4C
https://doi.org/10.1056/NEJM200011163432003
https://doi.org/10.1007/s11886-000-0071-9


1341 
    

https://reviewofconphil.com 

، حساسية تشخيصية وخصوصية عالية، مما يحسن بشكل كبير نتائج المرض ى في إدارة أمراض  PET/CT و CCTA تقدم تقنيات التصوير المتقدمة، خاصة  النتائج: 

وتحليل الصور المستند إلى الذكاء الاصطناعي   (FFR) القلب والأوعية الدموية. تعزز الابتكارات مثل الاحتياطي الجريان الجزئي المشتق من التصوير المقطعي المحوسب 

ا في   PET/CT دقة التشخيص بشكل أكبر، مما يسمح بتصنيف المخاطر واتخاذ قرارات العلاج بدقة أكبر. على الرغم من أن
ً
القلبي أقل شيوعًا، إلا أنه أظهر أداءً متفوق

 .SPECT الكشف عن انسدادات الشرايين التاجية ويقدم تعرضًا منخفضًا للإشعاع مقارنة بـ

تحوّل تشخيص وإدارة أمراض القلب والأوعية الدموية، وتوفر بدائل أكثر دقة وغير غازية للطرق  PET/CT و  CCTA تقنيات التصوير المتقدمة مثل   الخلاصة: 

هم في تحسين نتائج المرض ى  التقليدية. من المحتمل أن يؤدي دمجها مع الذكاء الاصطناعي والتعلم الآلي إلى تحسين التنبؤ بالمخاطر وتخطيط العلاج الشخص ي، مما يسا

 .حيةوتقليل التكاليف الص

التعلم    التصوير المتقدم، أمراض القلب والأوعية الدموية، التصوير الشعاعي المقطعي للأوعية التاجية، التصوير المقطعي بالإصدار البوزيتروني،  الكلمات المفتاحية: 

 .الآلي، دقة التشخيص، نتائج المرض ى، الذكاء الاصطناعي 

 

 


