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TECHNIQUIE

 Digital subtraction angiography produce images of the blood vessels without interfering 

shadows from overlapping tissues. This provides a clear view of vessels and allows 

lower dose of contrast media.

 The non contrast images of the region is taken before injecting contrast material 

and shows only anatomy as well as any radiopaque foreign bodies e.g surgical clips 

,stents as would a regular x ray image,

 Contrast images are taken in succession while contrast material is being injected, 

these images shows the opacified vessels superimposed on the anatomy and are stored 

on the computer.



INDICATIONS

 There are numerous indications for angiography and their number 

has been on the rise ever since interventional radiology has been 

shown to successfully supplant many open vascular procedures. 

examples include

 endovascular aneurysm repair

 arterial balloon angioplasty

 arterial stenting

 endovascular embolization.

 Thrombectomy.



CONTRA INDICATIONS

Renal insufficiency

Contrast allergy



EQUIPMENT

 The fluoroscopy unit consists of c arm unit that can be rotated axillay
sagitally around the floating top table .

 A modern angiography unit has all of the following features :

 Collimators and filters for dose reduction

 Pulse fluoroscopy with a variety of frames for dose reduction

 Display

 Masks

 Image enhancement

 Different image manipulations





X-ray Tube and Generator

 Two components can be taken together, the x-ray tube

and generator.

 While a high photon flux is a necessity for DSA, standard

angiographic x-ray tubes and generators are generally adequate to

the task.



IMAGE INTENSIFIER 

The modern cesium-iodide image intensifier is one of the strongest links in the DSA image

chain, but the characteristics of these intensifiers are somewhat different from standard

fluorographic intensifiers .

The cesium-iodide image intensifier is the standard for production DSA units, but state of the art

image intensifiers, such as the Thompson CSF 96 intensifier and the Philips 1 4-inch (36 cm)

intensifier, are proposed for future DSA units. Further modifications will include thicker image

phosphors in order to better control and use the light output . The size of the image intensifier is

also an important factor, especially for demonstrating large vascular areas, as in the extremities.

Large intensifiers, such as the Philips 14- inch (36 cm), offer superior contrast resolution

capabilities, but have the disadvantages of decrease in spatial resolution due to the fixed matrix

size of the image processor and the considerable increase in cost.



TELEVISION SYSTEM 

The TV system serves to convert the optical image of the 

image intensifier to an electronic signal that will be 

digitized. Many believe this limits the overall resolution of 

the system, and most manufacturers agree that the 

television component of the DSA system must be state of 

the art. 



IMAGE PROCESSOR 

 The image processor is the heart of DSA because it is 

the part of the system where subtraction and image 

enhancement takes place.  

 The design concept put forth by Mistretta at the 

University of Wisconsin was that a subtraction system 

should be fast, easy to operate, and relatively 

inexpensive as compared to standard film .



SINGLE PLANE

 Single plane DSA have a single x ray generator source and single 

x ray  image intensifier.

 Older cath labs  used cine film to record the information obtained 

but since 2000 most new facilities are digital.

 The latest digital cath labs are bi plane  i.e have two x ray sources 

and use flat panel detectors .



BIPLANE 

 Biplane  imaging is especially helpful during cerebral vascular angiography ,an interventional 

radiology procedure used to take images of the blood vessels in the brain. the 3d images 

produced with biplane can help locate  blockages that cause ischemic stoke and identify 

aneurysm and arteriovenous mal-formations that cause haemorrhagic stroke.

 Bi plane consists of two cameras that rotate around a patient and provide simultaneous front and 

side views of patients anatomy.

 Bi plane technology provides high definition and CT like imaging to produce real time 3D 

images of blood vessels and soft tissues.

 It also requires fewer injections of contrast dye during procedure which is beneficial for patients. 

 Bi plane  technology can also be used for stent placement and balloon angioplasty ,blood vessel 

interventions , 3d imaging of bone to help detect osteoporosis or fine fractures.



PROCEDURE/PREPRATION

 Patient evaluation should include but is not limited to:

 Presence of atherosclerotic disease.

 Diabetes

 Renal function status

 Medications

 Allergy and previous exposure to iodinated contrast media

 Prior surgical procedure especially vascular

 Reports from previous performed  angiograms if any

 Review of relevant vascular imaging studies.



COMPLICATIONS

 Local complications: from the puncture site

 Thrombus formation

 Local tissue damage

 Pseudoaneurysm

 Arteriovenous fistula



 Systemic complications:

 Thrombo embolism

 Air embolism

 Vessel dissection

 Contrast media nephrotoxicity



THANK YOU
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