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Interventional radiology (IR) has revolutionized medical practice by offering minimally invasive
procedures guided by advanced imaging techniques. This paper introduces the utilization of 3D road
maps in IR to enhance procedural guidance. Initially, it delineates the fundamental concepts of IR,
emphasizing its minimally invasive nature, reliance on imaging guidance, and its multidisciplinary
approach. The traditional method of angiography using 2D imaging is discussed, outlining its steps
and applications. Subsequently, the paper transitions to the exploration of 3D imaging techniques,
particularly 3D angiography, highlighting its benefits in providing comprehensive vascular
visualization and aiding in diagnosis and treatment planning. The study design section outlines the
methodology employed, including image acquisition and ethical considerations. Results are presented
through a series of images, illustrating the application of 3D roadmap imaging in guiding complex
procedures. The conclusion underscores the significant advantages of 3D roadmap imaging, including
precise navigation, optimized treatment planning, improved procedural safety, efficient workflow,
and enhanced patient comfort. Overall, this paper sheds light on the transformative potential of 3D
road maps in interventional radiology, offering insights into their practical applications and benefits
for both clinicians and patients.
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INTRODUCTION

Interventional radiology (IR) is a medical specialty that uses
minimally invasive procedures guided by imaging techniques
to diagnose and treat a wide variety of conditions inside the
body. Interventional radiologists are specially trained
physicians who perform these procedures using imaging
guidance such as fluoroscopy, ultrasound, computed
tomography (CT), or magnetic resonance imaging (MRI).
Minimal Invasive Technique:-Unlike traditional open surgery,
interventional radiology procedures are minimally invasive,
meaning they involve small incisions or entry points and use
specialized instruments and catheters to access and treat
targeted areas inside the body. This approach typically leads to
shorter recovery times, reduced pain, and fewer complications
compared to traditional surgery. Image Guidance:-
Interventional radiologists rely heavily on real-time imaging
guidance to navigate inside the body and precisely target areas
of interest. Different imaging modalities such as fluoroscopy,
ultrasound, CT scans, and MRI are used depending on the
specific procedure and anatomical location. Diagnostic and
Therapeutic Procedure:-Interventional radiology encompasses
a wide range of diagnostic and therapeutic procedures across
various medical specialties.

Some common interventional radiology procedures include
angiography (imaging of blood vessels), angioplasty and
stenting (treatment of narrowed or blocked blood vessels),
embolization (blocking blood flow to tumors or abnormal
vessels), biopsy (removal of tissue samples for diagnosis),
drainage of fluid collections or abscesses, and tumor ablation
(destruction of tumors using heat or cold).

Multidisciplinary Approach: Interventional radiologists
often work closely with other medical specialists such as
surgeons, oncologists, gastroenterologists, and neurologists to
provide comprehensive care for patients. They collaborate to
determine the most appropriate treatment plan and may

perform interventional procedures as part of a
multidisciplinary team approach.
Advantages: Interventional radiology offers several

advantages over traditional surgery, including reduced risk of
complications, shorter hospital stays, faster recovery times, and
the ability to treat conditions that may be considered
inoperable or high-risk for surgery. Overall, interventional
radiology plays a crucial role in modern medicine by offering
minimally invasive alternatives to traditional surgical
procedures for diagnosing and treating a wide range of medical
conditions.
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Angiography in interventional radiology is a medical imaging
technique used to visualize blood vessels in various parts of the
body. It involves the use of contrast dye and X-rays to create
detailed images of blood flow within arteries and veins. This
procedure is performed by interventional radiologists, who are
specialized physicians trained in minimally invasive
techniques.

D Imaging: Preparation: -Before the procedure, the patient is
usually given a sedative to help them relax. They may also
receive local anesthesia at the site where the catheter will be
inserted.

Catheter insertion: A small, flexible tube called a catheter is
inserted into a blood vessel, usually in the groin area. The
catheter is guided through the blood vessels using fluoroscopy,
a real-time X-ray imaging technique.

Contrast injection: Once the catheter is in place, a contrast
dye is injected through the catheter into the blood vessels being
studied. This dye helps to make the blood vessels visible on X-
ray.

Image acquisition: X-ray images are continuously taken as
the contrast dye moves through the blood vessels. These
images show the structure of the blood vessels and any
abnormalities such as blockages, narrowing (stenosis), or
abnormal dilations (aneurysms).

Intervention: In some cases, interventional procedures may be
performed during angiography. For example, if a blockage is
identified, the interventional radiologist may perform
angioplasty, where a balloon is inflated to widen the narrowed
artery, or insert a stent to keep the artery open.

Post-procedure: After the angiography is complete, the
catheter is removed, and pressure is applied to the insertion site
to prevent bleeding. The patient is usually monitored for a
short time to ensure there are no complications.

Angiography in interventional radiology is a valuable tool for
diagnosing and treating a wide range of vascular conditions,
including peripheral artery disease, stroke, aneurysms, and
arterial blockages. It offers the advantage of being less
invasive than traditional surgical approaches, leading to
quicker recovery times and reduced risk for patients.
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3D imaging

3D angiography, also known as three-dimensional
angiography or 3D rotational angiography, is an advanced
medical imaging technique used to visualize blood vessels in
three dimensions. It is an evolution of traditional angiography
that provides more detailed and comprehensive information
about the structure and anatomy of blood vessels. Here's how
3D angiography works and its applications:

MATERIALS AND METHODS

Study Design

Image Acquisition: Like traditional angiography, 3D
angiography involves the injection of a contrast dye into the
bloodstream. However, instead of capturing a series of 2D X-
ray images, 3D angiography utilizes a rotating X-ray source
and detector to acquire a series of images from multiple angles
around the patient.

Data Reconstruction: The images obtained from the rotating
X-ray source are processed by a computer to reconstruct a
three-dimensional model of the blood wvessels. This
reconstruction process creates a detailed representation of the
entire vascular system being studied. Visualization:-Once the
three-dimensional model is created, it can be viewed and
manipulated on a computer screen. Physicians can rotate,
zoom, and analyze the reconstructed images from different
perspectives to better understand the anatomy of the blood
vessels and any abnormalities present.

Diagnostic Benefits: 3D angiography provides several
advantages over traditional angiography. It offers a more
comprehensive view of complex vascular structures, allowing
for better detection and characterization of abnormalities such
as aneurysms, arteriovenous malformations (AVMs), and
vascular tumors. This enhanced visualization can aid in
accurate diagnosis and treatment planning. Treatment
Planning:-In addition to diagnosis, 3D angiography is valuable
for planning and guiding minimally invasive interventions
such as embolization, stent placement, or angioplasty. By
precisely mapping the anatomy of the blood vessels in three
dimensions, interventional radiologists and surgeons can
navigate catheters and devices more effectively during
procedures, leading to improved outcomes for patients.

Radiation Exposure: It's important to note that 3D
angiography involves exposure to X-ray radiation, similar to
traditional  angiography. However, advancements in
technology have led to the development of lower-dose imaging
protocols, helping to minimize radiation exposure while still
achieving high-quality images. Overall, 3D angiography is a
powerful tool in the field of interventional radiology and
vascular surgery, providing detailed anatomical information
and enhancing the diagnosis and treatment of various vascular
conditions.

Study Sites and Data Gathered: Ethical Considerations:
Ethical approval for the study was obtained from the Scientific
and Medical Research Committee of OPJS University, Churu,
Rajasthan. All aspects of the study, including patient
recruitment, data collection, and informed consent procedures,
were conducted in accordance with ethical guidelines and
regulations. By conducting the study at both government and
private hospitals, the research aimed to capture a
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comprehensive understanding of interventional radiology
practices and outcomes across different healthcare settings,
contributing to the advancement of knowledge in the field of
radiology and imaging technology. The study was conducted at
multiple sites, including a government hospital and several
private multi-specialty hospitals, located in AIIMS Patna.
These sites were chosen to ensure a diverse patient population
and access to a range of interventional radiology procedures.
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RESULTS

The term "3D roadmap" in interventional radiology refers to a
specialized imaging technique used to provide three-
dimensional guidance during minimally invasive procedures. It
allows interventional radiologists to visualize the anatomy of
blood vessels or other structures in real-time and plan their
approach more accurately. Here's how it works:

Image Acquisition: Before the procedure begins, a series of
two-dimensional images are acquired using a fluoroscopic
imaging system or other imaging modalities such as CT or
MRI. These images capture the three-dimensional anatomy of
the area being treated.

3D Reconstruction: The acquired images are then processed
by a computer to create a three-dimensional model of the blood
vessels or target structure. This reconstruction process involves
stitching together the 2D images to generate a detailed 3D
representation.

Real Time Guidance: During the procedure, the 3D model is
overlaid onto the live fluoroscopic images, creating a
"roadmap" that guides the interventional radiologist in
navigating through the anatomy. This allows the physician to
visualize the precise location of blood vessels, tumors, or other
structures of interest in relation to the instruments being used.
Enhanced Accuracy: -The use of 3D roadmap imaging
enhances the accuracy and safety of interventional procedures
by providing better visualization of the patient's anatomy and
the path to the target site. It helps minimize the risk of
damaging surrounding tissues and ensures that the treatment is
delivered precisely to the intended location.

Application: 3D roadmap imaging is commonly used in a
variety of interventional radiology procedures, including
vascular interventions such as angioplasty, stent placement,
embolization, and catheter-directed therapies. It is also utilized
in non-vascular interventions such as tumor ablation, biopsy,
and drainage procedures. Overall, 3D roadmap imaging in
interventional radiology serves as a valuable tool for guiding
complex procedures, improving procedural accuracy, and
enhancing patient safety. It allows interventional radiologists
to perform minimally invasive treatments with greater
precision and efficiency.
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e Image (E ) sowing Lesion Of liver and VRT image of
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e Image (F) Sowing) selective Artery Drug Injection
(Procedure TACE).

CONCLUSION

One significant advantage of 3D roadmap imaging in
interventional radiology is its ability to provide enhanced
visualization and guidance during complex procedures, leading
to improved procedural accuracy and patient outcomes. Precise
Navigation: -3D roadmap imaging allows interventional
radiologists to navigate through intricate anatomical structures
with greater precision. By overlaying the three-dimensional
model onto live fluoroscopic images, the exact location of
blood vessels, tumors, or other structures of interest can be
visualized in real-time. This precise navigation minimizes the
risk of damaging surrounding tissues and ensures that the
treatment is delivered precisely to the intended location.
Optimized Treatment Planning: -Pt The detailed anatomical
information provided by 3D roadmap imaging facilitates
optimized treatment planning. Interventional radiologists can
accurately assess the spatial relationship between the target site
and adjacent structures, enabling them to develop
comprehensive strategies for minimally invasive interventions.
This ensures that the treatment approach is tailored to the
specific anatomy of each patient, leading to improved
procedural outcomes. Improved Procedural Safety:-Enhanced
visualization offered by 3D roadmap imaging enhances
procedural safety by reducing the likelihood of complications.
By visualizing the entire path to the target site in three
dimensions, interventional radiologists can identify potential
obstacles or anatomical variations that may pose a risk during
the procedure. This proactive approach allows for the
implementation of appropriate safety measures to mitigate
potential complications, ensuring a safer and more effective
treatment process. Efficient Workflow:- 3D roadmap imaging
streamlines the procedural workflow by providing a
comprehensive visualization tool that can be easily integrated
into the interventional radiologist's workflow. The ability to
view and manipulate the three-dimensional model in real-time
allows for efficient navigation and decision-making during the
procedure, ultimately leading to shorter procedure times and
improved overall efficiency. Enhanced Patient Comfort:- The
accuracy and efficiency afforded by 3D roadmap imaging
contribute to enhanced patient comfort during minimally
invasive procedures. With shorter procedure times and reduced
risk of complications, patients experience less discomfort and
enjoy faster recovery times compared to traditional
approaches. This improves patient satisfaction and overall
treatment experience. In summary, the advantages of 3D
roadmap imaging in interventional radiology, including precise
navigation, optimized treatment planning, improved procedural
safety, efficient workflow, and enhanced patient comfort, make
it a valuable tool for guiding complex procedures and
achieving optimal patient outcomes.
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