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Development of an alternative technology to check blockage of blood vessels (an alternative to conventional angiography




ABSTRACT
· Background: Angiography is a common medical imaging technique used to visualize the inside of blood vessels and detect blockages. Description: However, typically medical tests like radionuclide angiography involve the use of radioactive contrast agents, which can pose risks to patients, including radiation exposure and allergic reactions. 
· There is a growing need for safer, non-invasive alternatives that can provide accurate diagnostics without these risks. Expected Solution: The problem statement is to develop a cost-effective, non-invasive technology that can accurately detect blockages in blood vessels without the use of radioactive materials. 
· This technology should be suitable for widespread clinical use and provide reliable results comparable to conventional angiography.
· 











CHAPTER-1
INTRODUCTION
· In the past 50 years, medical imaging has seen a boom in innovation, which has boosted interventional radiology. Contrast is injected into a blood artery during an angiogram to highlight the inner vessel wall and demonstrate blood flow into the lumen. 
· Initially utilized as a diagnostic tool, angiograms are now employed in interventional therapy. Angiography has advanced from being a static, two-dimensional film recording of the vasculature to a real-time, two-dimensional TV projection and a three-dimensional reconstruction from CT scans.
·  Angiography achieves real-time, dynamic imaging utilizing x-rays or CT and offers therapeutic alternatives at early diagnosis. Invasive angiography. Angiography is the gold standard for identifying intravascular diseases and giving therapeutic alternatives. 
· Advances in imaging technology have broadened angiography to include non-invasive CT and MRI procedures.
· III. Angiographs can produce a wide range of different types of pictures, each optimized for its specific application. X-ray images are typically limited to a 2D output due to several factors. 2D outputs have foreshortening, making it hard to precisely evaluate diffuse long and eccentric lesions, as stated by Ramasamy et al. (2020).
· Similarly, 3D quantitative coronary angiography has been recommended by several imaging specialists. In their 2020 paper, Ramasamy et al. claim that their method can recreate individual coronary geometry. Low contrast, motion artifacts from breathing and heartbeat, and the angiogram's catheter and spine integration create these difficulties (Fan et al., 2018). 
· The availability of imaging results also means that machine learning technology can help to refine diagnostic methods. The goal of the study by Yang et al.
·  (2019) was to explore how well deep learning models may aid in the segmentation of coronary angiography, particularly for the major channels. Since there are many different imaging modalities and technologies available, this model can be dynamically used to meet the specific requirements of an imaging specialist or physician.
· 
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Based on the patient's features, the planned type of angiography, and the indication, customized patient preparations are made for conventional angiography. 
· To reduce the risk of contrast medium-induced nephrotoxicity, all patients undergoing conventional angiography should be adequately hydrated. In some cases, it may be necessary to fast for 6 to 8 hours.
·  To ensure the safety of the procedure, patients with impaired renal function, diabetics taking metformin, those taking antiplatelet or anticoagulant medications, and those with a history of iodinated contrast allergy should be adequately examined before angiography. 
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Cost: MRA equipment and procedures can be more expensive than traditional angiography, potentially limiting access.
· Duration: The scan can take longer, which may not be ideal in emergency situations where quick assessments are crucial.
· Operator Dependency: The accuracy and effectiveness of ultrasound heavily depend on the skill and experience of the technician or physician performing the exam.
· Visualization Limitations: Certain areas, particularly deeper vessels or those obscured by bone or gas, may not be visualized clearly
· Follow-Up Needs: Alternatives may require additional imaging or tests to confirm findings, increasing overall patient burden and healthcare costs.
· 



2.2. PROPOSED SYSTEM
· The system integrates advanced imaging modalities, such as Magnetic Resonance Angiography (MRA) and ultrasound, to capture high-resolution images of the vascular structures.
·  By combining these imaging techniques, NIVAT can provide detailed insights into both large and small blood vessels without the need for invasive procedures.
· In addition to imaging, NIVAT features a robust data acquisition module that collects essential patient information and vital signs using non-invasive sensors. This real-time data collection enhances the diagnostic process, allowing for immediate assessment of hemodynamic parameters.
·  The analysis module employs AI and machine learning algorithms to interpret imaging results, identify blockages, and evaluate blood flow dynamics, thus offering a comprehensive understanding of vascular health.
· To enhance clinical decision-making, the visualization module creates 3D reconstructions of the vascular system, allowing healthcare providers to easily visualize areas of concern and communicate findings with patients effectively. 
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Patient Comfort: Many alternatives are more comfortable for patients, as they often do not involve catheter insertion or prolonged recovery times.
· Reduced Risk of Complications: The risk of complications such as bleeding, infection, or vascular injury is lower with non-invasive imaging techniques.
· Cost-Effective: Ultrasound is generally less expensive than other imaging modalities, making it a cost-effective option for routine assessments. 
· Widespread Availability: CTA is commonly available in many hospitals and imaging centers, making it accessible for patients.
· Excellent Soft Tissue Contrast: MRA provides detailed images of blood vessels and surrounding tissues, aiding in the assessment of vascular conditions.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· System	:  i3 processor
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 8 gb
· Keyboard	: Standard Keyboard
· 

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: Python
· Front End		: html
· Back End		: SQL SERVER s









2.5 MODULE DESCRIPTION
· Imaging Module
· Data Acquisition Module
· Analysis Module
· Visualization Module
· 

Imaging Module
· Technology: Utilize MRA, CTA, or ultrasound techniques for non-invasive imaging of blood vessels.
· Functionality: Capture high-resolution images of vascular structures and identify areas of blockage or narrowing.
· Integration: Incorporate advanced algorithms for image processing to enhance clarity and detail.


Data Acquisition Module	

· Sensors: Include advanced sensors for capturing real-time data related to blood flow and pressure.
· Data Collection: Gather patient demographic information, medical history, and symptoms for context during analysis.
· Storage: Use secure cloud storage for easy access and management of patient data.




Analysis Module
· Image Analysis: Employ AI and machine learning algorithms to analyze images for detecting blockages, assessing severity, and characterizing lesions.
· Flow Dynamics Assessment: Analyze blood flow patterns using Doppler ultrasound or MRA techniques to provide insights into functional impairment.
· Comparative Analysis: Allow comparisons with previous imaging studies to assess disease progression.
· 


Visualization Module
· 3D Reconstruction: Create 3D models of the vascular system for a more comprehensive view of blockages and anatomical relationships.
· User Interface: Develop an intuitive interface for clinicians to interact with imaging results, data, and analytics.
· Report Generation: Automate the generation of detailed reports summarizing findings, recommendations, and potential treatment options.








CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· angiographies rely on x-ray imaging equipment, but they also need a special technique for inserting contrast media. the procedure begins with a local anesthetic and an incision over an artery in the patient's body (often in the groin or the wrist), as explained by the nhs in the united kingdom.
·  after the incision has healed, a catheter is threaded into the blood vessel and the target location for diagnosis. catheters, guide wires, autoinjectors, sliding tables, remote computer equipment, generators, and c-arm digital imaging systems are all necessities for an angiography (omeh & shlofmitz, 2022).
·  the national health service (nhs) states that popular forms of angiography include coronary, cerebral, pulmonary, and renal, which respectively examine the arteries and veins that supply the heart, brain, lungs, and kidneys ("angiography", n.d.).
· after injecting the dye into the area under scrutiny, x-rays can be taken to track the dye's progress through the circulatory system.
·  the nhs warns of potential side effects such as bruising, pain, blood clots, allergic reactions, strokes, and heart attacks, despite the procedure's ease. although infrequent, these problems are usually relatively minor. as a result, it is a flexible, inexpensive, and safe method.


