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A collective struggle involves scientific study in which perceptions of 

individual disciplines are involved. This leads to a question or issue that falls 

under the category of integrated science. All the outcomes substantially 

impact policy and decisions that are about management. Brown studied 

integration intensely and drew four meanings of integration from the field 

of science. Here, a brief discussion of its meaning is provided.  

• Accumulation of whole information. 

• Oneness of science on the behalf of concepts.  

• A unique and only procedure that is entirely related to scientific 

investigation. 

• As in the form of a diversified study. 

Integrated science fulfils general science's objective and covers the 

physical and life sciences. These topics are accumulated under the science 

category, and there is no partition between them1. AI integration twists 

around artificial intelligence. Its abilities are directly related to products and 

systems. Instead of considering AI as an external tool, integration implants 

are systematic skillfulness genetically to increase its performance abilities. 

Integrative AI techniques mainly depend on the accumulated ideas of 

various AI techniques. Several methods can be used to generate ideas and 

techniques that are directly applicable to these models. AI is available in 

every field of our lives. It helps read emails. It also provides guidelines 

regarding music and suggestions about movies. Here, we will discuss 

examples of how intelligence is helpful in daily activities like social media 

and digital assistants. There are several offers provided by AI by which costs 

can be reduced, and money consumption can be lessened in your 

organizations. AI can help you with the management of your routine, time 

preservation, and various tasks2, 3. Employees in an organization can be 

empowered by the usage of AI so that they can take more initiatives that 

prove beneficial. It will give the employees more engagement, enhancing 

your competitive importance. AI brings financial advantages to the 

environment and has a strong, intermediate, and lasting impact. It can also 

provide evidence of how it responds to the latest technology's impacts. 

Abstract 
One of the most common side effects following endovascular aortic repair (EVAR) is endo-leaks, which can result in subsequent rupture and higher rates of 

reintervention. Cross-sectional imagination with manual axile dimensions has historically been used for the necessary serial lifetime monitoring. Imaging 

analysis based on artificial intelligence (AI) has been created and might offer a quicker and more accurate evaluation. The goal of this study is to determine 

an AI-based program's ability to detect endo-leaks, link them with EVAR-related bad outcomes, and evaluate post-EVAR morphological modifications over 

time. Patients who had EVAR at a tertiary hospital between January 2017 and March 2020 and had at least two follow-up computed tomography angiography 

(CTA) assessments were evaluated using PRAEV Aorta 2 (Nurea). The program was tested against the ground truth supplied by human experts utilizing 

Sensitivity (Se), Specificity (Sp), Negative Predictive Value (NPV), and Positive Predictive Value (PPV). Adverse events associated with endovascular aortic 

repair were characterized as limb occlusion, endo-leak, rupture, aneurysm-related mortality, and EVAR-related re-interventions. A thorough anatomic 

description of aorta remodeling following EVAR was made possible by the AI-based program PRAEV Aorta, which also demonstrated interest in automatically 

detecting endo-leaks during follow-up. When compared to maximal diameter, the correlation between aortic aneurysmal volume and EVAR-related adverse 

events and endo-leaks was stronger. 
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Endovascular aneurysm repair involves the minimum trespassing procedure 

by which aortic aneurysm can be protected from bursting. Endovascular 

aortic aneurysm is a form of surgery in which an area that has become wide 

within your aorta can be repaired. This widened area of the aorta is called 

an aneurysm. The large artery whose responsibility is the transfer of blood 

from the heart to the belly, pelvis and legs. Aortic aneurysm symptoms 

widen the appearance of the aorta or balloons in the outer direction4. 

Endovascular procedures are those that are performed inside the blood 

vessels. These procedures prove helpful in the treatment of peripheral and 

arterial issues. PAD is also a type of problem that mostly happens in the 

vessels of the leg, aorta or carotid. Endovascular aneurysm repair is a very 

safe method of treatment. Its rate of success is also very high. But during 

this procedure, there are certain chances of appearance of complications 

like clotting of blood. The application of prediction, recognition of patterns, 

and the ideas of complications within post-endovascular aneurysm repair 

are evaluated in this study. Artificial intelligence is used to get more 

accurate results. A single-centered data collection was conducted based on 

the endpoint of endoleak, occlusion, migration, and mortality5. This 

experiment continued for 13 years. Along with statistical observation, which 

was utterly traditional, data was also passed through the circumstances of 

machine learning with the aid of an artificial neural network. The predicted 

accuracy is then represented by the output percentage along the operative 

curve of the person receiving it. The application of well-distinguished 

observation held the recognition of the design and integration of the model. 

The primary purpose of thistle research is to understand the procedure of 

machine deep learning to detect the presence of endoleak and detect the 

size of the diameter of the aneurysm along with area and volume via 

computed tomography angiography. The term digital imaging and 

communications under medicine files represents 191 postoperative patients, 

categorized into three phases. All those patients underwent endovascular 

aneurysm repair6. They undergo this infrarenal abdominal aortic aneurysm 

treatment in the presence of several devices, which can prove helpful for 

training a deep learning pipeline around four tasks. The part of a network 

about localization determines the region required, ed, where the chance of 

AAA is 99%. The best idea for detecting end leak’s presence is the area 

found under the receiver's operating characteristic curve with an accuracy 

rate of 0.89± 0.03 over the data set with proper balancing qualities. The 

machine learning procedure represents a proper augmentation in the ability 

of human beings to describe the postoperative CTA images7. It is said that 

abdominal aortic aneurysm is a disease which is extremely dangerous for 

human beings. The only treatment which can be applicable in this situation 

is endovascular repair. Evolution in the issue of AAA that can lead towards 

its growth and rupture decides its treatment. But to do it practically, 

treatment is a challenging task. Artificial intelligence has opened several 

new doors to treating cardiovascular diseases. However, all these 

procedures are poorly described when the concern is about treating 

abdominal aortic aneurysm8. AI was applied to patients suffering from AAA 

to increase the segmentation of images and grant quantitative analysis and 

characterization of AAA anatomy, geometry, and fluid dynamics. AI helped 

calculate large sets of data to discover patterns that could be indicative of 

AAA expansion and rupture. AI can be a helpful instrument for analyzing and 

interpreting AAA imaging9. It allows automated quantitative measurements 

as well as an anthropomorphic analysis. AI can locate tea recipe surgeons 

in their preoperative plans. AI-driven data management could be the basis 

for creating computational algorithms to predict AAA development and the 

risk of rupture and postoperative outcomes10. AI can also evaluate surgical 

options' appropriateness and plan postoperative monitoring. AI is a 

powerful instrument for making decisions and could aid in developing 

personalized treatments for patients suffering from AAA11. 

Research Objective  
The main purpose of this research is to understand the role of Integrating AI 

and Machine Learning in Predicting Outcomes of Endovascular Aneurysm 

Repair. This will allow us to learn about new algorithms that play a significant 

role in developing solutions to such dangerous problems. 

LITERATURE REVIEW 
Researchers claim that different types of endoleaks problems occur after 

EVAR. the person affected with severe endovascular problems requires a 

lot of interventions and therapies for complete recovery. for providing 

patients with EVAR therapies the use of AI is made in the treatment process. 

image-based study of endovascular repair is made using the machine 

learning approach6. Studies reveal that assessment of repair after the AA is 

made using diagnostic-based image technology. images provide 

information about the recovery of damaged endovascular systems in AA 

patients. Deep learning algorithms are used in the working of image 

diagnostic systems for predicting the possible treatment for AA12 Scholars 

explain that the majority of people around the world are experiencing 

cardiovascular problems due to poor health conditions. cardiovascular 

diseases are the reason behind the high mortality rate among people. For 

effectively treating cardiovascular diseases the use of personalized 

medicines has increased over the years. the novel medication for providing 

the most reliable treatment to cardiovascular patients is personalized 

medicine along with therapy-based interventions. Also, the use of predictive 

models based on AI has eased the cardiovascular disease prediction 

process13.studies predict that inappropriate technology used for assessing 

the AAA repair process makes the assessment process difficult.to solve this 

problem the use of machine learning technology is used in the management 

of AAA disease repair procedures 5.studies suggest that patients with PAD 

are at higher risk of developing endovascular diseases. the possibility of 

PAD to get endovascular problems is predicted using AI models.in most 

cases machine learning models are preferred by professionals to determine 

the possible outcomes in PAD patients14 Studies claim that using predictive 

models based on modern technology helps in obtaining data regarding the 

disease condition of patients. radiomics is the use of radiology to provide 

image-based data about the diseased organ of a patient.in intracranial 

aneurysm patients, the Hunt-Hess grading is determined using radiology 

http://www.verjournal.com/


VASCULAR & ENDOVASCULAR REVIEW 

 

 

Tayyeba & Shaher Bano: Integration of AI and Machine Learning in Predicting Outcomes of Endovascular Aneurysm Repair 
 

www.VERjournal.com 3 

along with a deep learning approach. CTA data is used to improve the 

decision-making process for carrying out clinical procedures 15.also, studies 

predict that in some cases using a radiomics approach results in risk 

associated with the rupturing of intracranial aneurysm. using deep learning 

methodology helps in predicting the possible risks associated with the use 

of the radiomics approach for intracranial aneurysm assessment 2.studies 

show that recovery of AAA patients after the EVAR procedure depends on 

the size of the AAA Measurement of AA size is important before and after 

the repair phase to assess repair that has occurred after the recovery 

period. measuring the volume of AAA helps in predicting the extent of repair 

of aortic size after the clinical-based treatment process 16.studies explain 

that during the treatment process of AAA, the complexity that most 

commonly occurs is the coiling of the endovascular. The treatment of aSAH 

becomes difficult due to this coiling and as a result, poor treatment 

outcomes are achieved. the use of AI models before the treatment process 

predicts the possibility of complexities during the treatment process of aSAH 
17.studies claim that using AI technology the 3D images of CT scans are 

made after the treatment process of endovascular diseases. in many 

accesses, it becomes difficult to determine the device's movement inside 

the body of the patient.to solve this problem 3D scans are made during the 

treatment process that provides real-life images of the direction and 

movement of imaging devices inside patients' bodies. therefore, the whole 

treatment procedure for endovascular diseases is monitored using AI-based 

3D models 18.studies suggest that using machine learning technology and 

other tools for diagnosing endovascular disorders provides new treatment 

opportunities for Aortic aneurysms. technology-based treatment 

opportunities have revolutionized the diagnostic process for severe forms 

of endovascular disorders 19.studies reveal that several types of aneurysms 

can damage different parts of the body Brain aneurysms damage the brain 

and result in serious health complexities. the damage to CNS due to brain 

asylum is a concerning problem.to treat brain aneurysms use radiology-

based ML algorithms made by clinicians. theses algorithms based treatment 

therapy predicts the chances of repair after the treatment approach is 

applied 20.studies suggest that open surgery procedure for the 

endovascular disorder is a complicated task Before this task is performed 

the predictive models are implemented.ML algorithms are used in 

predicting models to determine the thirty-day outcomes in patients 

undergoing open aortic surgery 21.scholars conclude that predicting the use 

of effective surgery methodology requires pre-assessment of the 

endovascular disorder type and severity. Machine learning methods are 

implemented to predict the mortality rate due to the use of inappropriate 

surgery procedures for thoracoabdominal aortic aneurysms 22.studies 

suggest that fatality rate associated with different type of aortic aneurysm 

is higher .the cerebrum aorta damages the brain and results in brain related 

comelxities.to predict the onset of aneurysm in body the use of AI predictive 

model is common in clinical health care sectors.by early determining the 

risk associated with aortic aneurysm onset mortality rate is reduced 
23.studies claim that during surgical procedures different problems arises. 

these problems make the surgery outcomes poor.to overcome this 

challenge AI based pre surgery predictive models are used by health 

professionals. surgeons performing vascular surgery are trained to use 

these algorithmic models before proceeding surgery 24.moreover using 

biomarkers for investigating AAA and its related growths require prediction 

models.AI predictive models provides information about the role of 

biomarkers in treating the abnormal growths caused by aortic aneurysm 
25.studies claim that risk associated with lower endovascular surgery is 

higher. the use of traditional methods have been replaced with automated 

methodologies for predicting these risks 26.studies predict that after are 

several risk factors associated with onset of hemorrhage. these risk factors 

are hypertension as well as age. these factors results in subarachnoid 

hemorrhage in people.to predict the occurrence of this hemorrhage type in 

people the use of UIATS score are made in clinical practices .this score is 

estimated through AI modes and thus have high reliability 27.scholars 

suggest that CTA is used for detecting the remodeling process in TEVAR 

patients after they have recovered from TBAD .the models used are based 

on deep learning algorithm to improve the prediction process 28. 

How are AI and ML connected? 
Although they are not exactly the same, AI and ML are closely related. The 
most straightforward method to comprehend the relationship between AI 
and ML is: 
• The more general idea of artificial intelligence (AI) involves giving a 

computer or system human-like senses, reasoning, behavior, and 
adaptability. 

• Machine learning (ML) is an AI application that enables machines to 

automatically learn from and extract information from data. 

• Seeing machine learning and artificial intelligence as broad categories 

might help you recall their differences.  

• The general name for a large range of specialized methods and 

algorithms is artificial intelligence. Deep learning, robotics, expert 

systems, and natural language processing are some of the primary 

subfields that fall under the umbrella of machine learning.  

Differences between AI and ML 
What is the primary distinction between AI and ML now that you know how 

they are related? Machine learning differs from artificial intelligence, which 

includes the concept of a machine that can replicate human intelligence. By 

seeing patterns, machine learning seeks to train a computer how to carry 

out a certain activity and provide precise results. Suppose you enquire, 

"How long is my commute today?" to your Google Nest gadget. In this 

instance, a computer responds to your query by estimating how long it will 

take you to travel to work. In this case, the main objective is for the gadget 

to effectively complete a task that you would typically have to complete on 

your own in a real-world setting (for instance, study your commute time). 

The purpose of applying machine learning (ML) to the system as a whole in 

this case is not to make it capable of carrying out a task. To predict the 

amount and density of traffic flow, for example, you may train algorithms to 
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evaluate real-time transit and traffic data. But the scope is restricted to 

finding patterns, determining the prediction's accuracy, and using the data 

to learn how to do better on that particular activity.  

Artificial Intelligence 
AI enables a machine to solve issues by simulating human intellect. The 

objective is to create an intelligent system capable of carrying out 

challenging tasks. We create systems that are as capable as humans at 

handling challenging jobs. Applications for artificial intelligence (AI) are 

numerous; AI systems employ logic and decision trees to learn, reason, and 

self-correct; AI leverages technology in a system to simulate human 

decision-making; and AI works with all forms of data, including unstructured, 

semi-structured, and structured data.  

Machine learning 
A computer may learn on its own by exploiting past data due to computer 

learning (ML). To increase output accuracy, the goal is to build machines 

that can learn from data. We train machines to perform certain tasks and 

provide accurate results using data. Only structured and semi-structured 

data can be handled by machine learning (ML) systems, which use statistical 

models to learn and self-correct when presented with new data. ML also 

uses self-learning algorithms to create predictive models, therefore its 

applications are limited.  

BENEFITS OF USING AI AND ML TOGETHER 

Applications of AI and ML 
There are several applications for artificial intelligence and machine 

learning that enable businesses to automate manual or repetitive tasks and 

promote well-informed decision-making. Businesses in a variety of sectors 

are utilizing AI and ML in different ways to revolutionize their operations. 

Organizations may improve customer and employee experiences, increase 

productivity and efficiency, better data-driven decision-making through 

predictive analytics, and rethink how they utilize their data and available 

resources by integrating AI and ML capabilities into their strategies and 

systems.  

Artificial intelligence 
Machine learning emerged as a scientific field as a result of the expedition 

for artificial intelligence (AI). Early on in the study of artificial intelligence, a 

number of scholars were interested in machine learning from data. They 

attempted to address the issue using a range of symbolic techniques, 

including what were then referred to as "neural networks"—which were 

really perceptron’s and other models that were advanced shown to be 

reimagining’s of the generalized linear models of statistics. Additionally, 

especially for automated medical diagnosis, probabilistic reasoning was 

applied. However, an increasing focus on the logical, knowledge-based 

approach resulted in the split of AI and machine learning. Probabilistic 

systems have theoretical and practical challenges in data collection and 

representation. By 1980, AI had been replaced by expert systems, and 

statistics had become useless. While ongoing research into 

symbolic/knowledge-based learning within AI resulted in the creation of 

inductive logic programming (ILP), two additional statistical disciplines of 

study—pattern recognition and information retrieval—were no longer within 

the scope of AI. Computer science and artificial intelligence both 

abandoned neural network research about the same time. Geoffrey Hinton, 

David Rumelhart, and John Hopfield were among the researchers from 

other disciplines who continued this concept as "connectionism" outside of 

the AI/CS field. Their biggest success came with the rethinking of 

backpropagation in the mid-1980s. After being reorganized and recognized 

as a separate field, machine learning (ML) started to gain traction in the 

1990s. The field's emphasis substituted from emerging artificial intelligence 

to addressing real-world problems that could be determined. It shifted its 

focus from the symbolic tools it had learnt from AI to models and methods 

hired from statistics, fuzzy logic, and probability theory.  

Mining Data 
Machine learning makes predictions based on known properties discovered 

in training data (this is the analysis step of knowledge discovery in 

databases), whereas data mining focusses on discovering (previously 

unknown) properties in data, despite the fact that both fields frequently use 

similar techniques and have many areas of overlap. Although data mining 

utilizes various machine learning approaches, each with a distinct aim, 

machine learning also uses data mining techniques for "unsupervised 

learning" or as a preprocessing step to increase learner accuracy.  

The underlying assumption of these two research communities, which 

frequently have different conferences and journals (ECML PKDD being an 

exception), is that while the primary goal of knowledge discovery and data 

mining (KDD) is to discover previously unknown knowledge, performance in 

machine learning is typically measured in terms of reproducing existing 

knowledge. When compared to current knowledge, uninformed 

(unsupervised) methods easily outperform supervised techniques. 

However, supervised methods cannot be used in a typical KDD scenario 

since training data is not available. Additionally, there is a tight relationship 

between optimization and machine learning: The formula for many learning 

problems is the minimization of a loss function on a training set of instances. 

Loss functions are used to represent the discrepancy between the actual 

problem instances and the model's predictions. Labels are applied to 

instances in classification, for example, and models are trained to correctly 

predict the preassigned labels of a set of examples.  

Artificial Neural Network (ANN) 
Connectionist systems, often known as artificial neural networks (ANNs), are 

computer systems that are roughly modelled after the biological neural 

networks found in animal brains. These systems, which typically lack task-

specific rules, "learn" to do tasks by seeing examples. An ANN's "artificial 

neurones" are a collection of connected units or nodes that resemble the 

neurones seen in a biological brain. Each connection, like synapses in the 
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real brain, may carry a "signal"—a piece of information—from one artificial 

neurone to another. After processing a signal, an artificial neurone can 

communicate with other artificial neurones that are linked to it. The output 

of each artificial neurone is determined by a non-linear function of the sum 

of its inputs, and in most ANN implementations, the signal at a link between 

artificial neurones is real. "Edges" are the connections between artificial 

neurones. Typically, the weight of artificial neurones and edges varies as 

learning occurs. At a connection, the weight either reinforces or weakens 

the signal. Artificial neurones may have a threshold that must be passed 

before the signal may be delivered. Artificial neurones are often organized 

into layers. Different layers can modify their inputs in a variety of ways. 

Signals may flow through many levels before reaching the output layer. The 

major purpose of the ANN approach was to solve problems in the same way 

that a human brain does. However, as time progressed, the emphasis 

shifted to completing certain tasks, resulting in biological aberrations. 

Artificial neural networks have been used for a wide range of applications, 

including computer vision, speech recognition, machine translation, social 

network filtering, board and video game play, and medical diagnosis. Deep 

learning is made up of an artificial neural network with several hidden 

layers. This method mimics how light and sound are converted into vision 

and hearing in the human brain. Deep learning has two useful applications: 

speech recognition and computer vision.  

DESCRIPTIVE STATISTIC ANALYSIS 

Table 1: Result of Descriptive Statistic Analysis  
Name No. Mean Median Scale 

Min 
Scale 
Max 

Standard 
Deviation 

Excess 
Kurtosis 

Skewness Cramér-Von Mises P 
Value 

AI1 1 1.580 2.000 1.000 3.000 0.603 -0.574 0.528 0.000 

AI2 2 1.640 2.000 1.000 3.000 0.625 -0.609 0.458 0.000 

ML1 3 1.640 2.000 1.000 3.000 0.686 -0.701 0.622 0.000 

ML2 4 1.740 2.000 1.000 3.000 0.658 -0.712 0.344 0.000 

ML3 5 1.620 2.000 1.000 3.000 0.660 -0.610 0.615 0.000 

PO1 6 1.560 2.000 1.000 3.000 0.605 -0.522 0.599 0.000 

PO2 7 1.700 2.000 1.000 3.000 0.671 -0.746 0.451 0.000 

PO3 8 1.760 2.000 1.000 3.000 0.618 -0.529 0.214 0.000 

EAR1 9 1.700 2.000 1.000 3.000 0.640 -0.651 0.377 0.000 

EAR2 10 1.580 2.000 1.000 3.000 0.635 -0.507 0.654 0.000 

EAR3 11 1.660 2.000 1.000 3.000 0.620 -0.612 0.395 0.000 

EAR4 12 1.660 2.000 1.000 3.000 0.620 -0.612 0.395 0.000 

The results of table 1 mentioned above show that descriptive statistical 

analysis results indicate mean values, median rates, and standard deviation 

values, as well as explaining the skewness and probability values of each 

dependent and independent variable. The AI's major independent result 

indicates that its mean value is 1.580, 1.640. The standard deviation rate is 

60%, and 62% vary from the mean values. The skewness value is 52% and 

45 percent. The results reveal that the overall probability value is 0.000, the 

overall lowest value is 1.000, and the overall maximum value is 3.000, 

indicating that there is a direct relationship between them. Similarly, the 

ML1, 2, and 3 results, which are all considered mediator variables, reveal 

that their mean values are 1.740, 1.620, and 1.640, respectively, indicating a 

positive average value of mean. The standard deviation rate is 65%, 66% 

and 68% deviate from mean value. The PO1,2,3 is dependent result 

demonstrate that its mean value is 1.560, 1.7000 and 1.760 result shows the 

AI and machine learning both are consider as positive and direct link with 

predicting outcomes of endovascular aneurysm. The EAR1,2,3, and 4 these 

are all present that mean value is 1.700, 1.580, 1.660 its shows positive 

average rate. The standard deviation rate is 64%, 62%, respectively. The 

skewness value is 65%, 39% shows positive skewness rate of dependent 

variables. The preceding results of table 2 indicate that correlation 

coefficient analysis result reflect the relationship in between dependent and 

independent variables. the total result suggests that some positive and 

some negative association in between AI and machine learning in predicting 

outcomes of endovascular aneurysm repair. 

CORRELATION COEFFICIENT ANALYSIS 

Table 2(a): Results of Correlation Coefficient Analysis 
 AI1 AI2 ML1 ML2 ML3 PO1 PO2 PO3 EAR1 EAR2 EAR3 EAR4 
AI1 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

AI2 -0.242 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ML1 0.070 -0.069 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ML2 0.279 -0.082 -0.252 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ML3 0.252 0.105 0.272 -0.366 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

http://www.verjournal.com/


www.VERjournal.com 

 

 

 
VASCULAR & ENDOVASCULAR REVIEW 

 6 

Tayyeba & Shaher Bano: Integration of AI and Machine Learning in Predicting Outcomes of Endovascular Aneurysm Repair 

Table 2(b): Results of Correlation Coefficient Analysis 
 AI1 AI2 ML1 ML2 ML3 PO1 PO2 PO3 EAR1 EAR2 EAR3 EAR4 
PO1 0.316 -0.154 -0.141 0.466 -0.168 1.000 0.000 0.000 0.000 0.000 0.000 0.000 
PO2 0.084 -0.019 -0.017 0.005 0.149 0.217 1.000 0.000 0.000 0.000 0.000 0.000 
PO3 0.051 -0.068 0.032 0.338 -0.125 0.252 -0.222 1.000 0.000 0.000 0.000 0.000 
EAR1 0.192 -0.220 0.255 0.195 0.062 0.021 0.256 -0.131 1.000 0.000 0.000 0.000 

EAR2 0.114 0.123 -0.026 0.265 0.096 0.144 0.267 0.100 0.084 1.000 0.000 0.000 

EAR3 0.206 0.149 0.418 -0.364 0.320 -0.239 -0.101 -0.161 0.096 -0.058 1.000 0.000 

EAR4 0.100 0.149 -0.053 0.078 0.222 -0.132 -0.005 0.048 0.045 0.247 -0.197 1.000 

SMART PLS ALGORITHM MODEL 

 

Figure 1: Smart PLS Algorithm Model 

The above model of figure 1 establishes that smart PLS Algorithm model 

result shows that AI present the 1.000 and -0.251 shows 25% significant link 

between them. the AI shows 22% positive and its significant relation with 

ML. they also represent that 50% positive and significant relation with PO. 

The result demonstrate that PO shows 85%, 16% and 71% positive and 

significant relation between them. the EAR also represent that 55%, 2%, 

82% and 14% significant relation with them.  

Clinical Impact 
A revolutionary change in post-EVAR surveillance is anticipated with the 

adoption of PRAEV Aorta AI software in clinical practice. By providing 

accurate and quick end leak detection and thorough anatomic evaluations, 

physicians can anticipate improved diagnostic precision and more efficient 

patient care. This innovation eliminates the need for manual measurements, 

which may reduce understanding errors and evaluation times. In the end, 

Parivarta’s competences have the probable to optimize patience. 

DISCUSSION 
Successful ML model development and implementation in vascular surgery 

need a methodical and thorough approach, as others have explained. 

Usually, the first thing to think about is coming up with a precise, clinically 

pertinent query with end users' help. The next crucial step is to assemble a 

group of administrators, computer scientists, and physicians with 

experience in both model building and patient care. This team can 

determine whether there is enough data, both in terms of amount and 

quality, to create a model that effectively solves the issue at hand.  

It is advised to develop basic models devoid of several superfluous 

characteristics that do not enhance prediction performance, as overfitting 

can be a serious issue. A multidisciplinary team can offer advice on how to 

choose crucial input variables that will help create a precise model. Prior to 

actual implementation, it is also necessary to analyze the algorithm's 

generalizability and related biases. It is vital to prospectively analyze the 

http://www.verjournal.com/


VASCULAR & ENDOVASCULAR REVIEW 

 

 

Tayyeba & Shaher Bano: Integration of AI and Machine Learning in Predicting Outcomes of Endovascular Aneurysm Repair 
 

www.VERjournal.com 7 

model's implications on patient outcomes and clinician workflow, especially 

in vascular surgery where patients commonly require urgent, high-risk 

treatments. Lastly, because clinical practice and datasets are continually 

changing, post-implementation evaluation with periodic performance 

monitoring and system retraining with current data are critical. Building 

devices and computers that can duplicate cognitive processes connected 

to human intelligence, such perceiving, interpreting, and responding to 

spoken or written language, analyzing data, generating suggestions, and 

more, is the vast topic of artificial intelligence. Artificial intelligence is a set 

of technologies that are incorporated into a system to let it to think, learn, 

and act in order to solve a hard problem, even though it is commonly viewed 

of as a system in and of itself. A sort of artificial intelligence known as 

machine learning makes it feasible for a computer or system to 

automatically learn from experience and develop better over time. Machine 

learning employs algorithms in place of explicit programming to assess 

huge amounts of data, derive inferences from the information, and then 

make defensible decisions. As machine learning algorithms are trained—

exposed to more data—they increasingly perform better. The output, or 

what the program learns, after applying an algorithm to training data is 

machine learning models. The model will improve with the amount of data 

gathered.  

CONCLUSION 
The majority of the time, manual measures taken from the 3-dimensional 

modernization of preoperative computed imaging images are used to plan 

aortic and peripheral endovascular treatments. It can be challenging to 

evaluate the behavior of devices inside human anatomy, and the 

instruments that are now available—like 3-dimensional printed models—

have a number of drawbacks. In addition to being effectively employed in 

the automotive and aerospace sectors, digital twin (DT) technology has 

lately been used to treat endovascular aortic aneurysms. Large volumes of 

data can be processed due to artificial intelligence, and its application in 

medicine is growing quickly. Presenting the current state of DTs in 

conjunction with artificial intelligence for endovascular technique planning 

was the goal of this review. Preoperative computed tomography is used to 

create patient-specific aortic DTs, which incorporate aorta mechanical 

characteristics with the use of finite element analysis. Three-dimensional 

models of aortal stent grafts are created using the same process, and their 

deployment is simulated. After that, DT models are post-processed to 

produce a number of parameters pertaining to stent-graft oversizing and 

apposition.  

Type 1A endoleak risk may be predicted by computing parameters into a 

synthetic index using machine learning methods. Custom fenestrated and 

branching stent-grafts for complicated aneurysms are among the other 

planning and sizing applications. The planning of peripheral endovascular 

operations, such carotid artery stenting, is another area of research into DT 

technology. DT offers comprehensive data on the behavior of endovascular 

devices. Using machine learning methods to analyses DT-derived metrics 

might increase the precision of forecasting problems like Type 1A 

endoleaks. With a median AUROC of 0.88, our critical evaluation and 

systematic assessment of 212 articles shows that Machine Learning models 

have good predictive influence in vascular surgery within the research 

situation. Numerous models outperformed clinicians, current prediction 

tools, and conventional regression procedures. Clinicians may benefit 

greatly from machine learning (ML) technology for image analysis, disease 

diagnosis, and outcome estimate. However, because the subject is still 

relatively new, risk-of-bias and reporting criteria are still below par. Future 

research should seriously take into account standardized tools like 

PROBAST and TRIPOD to direct study design and reporting, as ML 

algorithms must undergo thorough validation before being used in clinical 

settings. 
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