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Image Enhancement and dose 
Reduction in Interventional Radiology

In ionizing radiation-based medical imaging, there 
is a clear correlation between radiation dose and 
image quality. However while the use of higher 
levels of radiation leads to improvement in the 

quality and resolution of the end images, there is 
increasing concern about the potential danger of such 
ionizing radiation to patients and clinicians alike. 
Faced with this challenge, the medical imaging indus-

try and equipment manufacturers have devoted much 
effort to the development of methods of improving 
image quality without any increase in radiation risk, — 
ideally with an actual  decrease in such risk. 

There is no single, simple solution to this problem, since 
it involves optimization of all the component steps  of 
the whole medical imaging procedure. Of these, image 
processing plays a particularly key role .  
However many of the existing image processing tech-
niques which perform well with individual images pres-
ent difficulties when filtering rapid image sequences. 
Typically this leads to blurred anatomical structures and 

trailing of motion artifacts. 
Filters for real-time imaging, for example those applied 
during fluoroscopy or diagnostic angiography, need 
faster imaging algorithms than those used during clas-
sical post-processing image analysis.

IMAGE ENHANCEMENT SoFTwARE
ContextVision’s GOPView iRVultra software enables 

real-time (30 fps) image enhancement in interven-
tional radiology and represents a new model of image 
enhancement in the field. The system has the abil-
ity in real time to reduce noise and simultaneously 
preserve or enhance desired image features, such as 
subtle pathology, vessel edges, stents, catheter tips and 
guide wires. Since GOPView iRVultra uses an anisotropic 
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example 1: Imaging of the right coronary artery. Both of the above right anterior oblique (RAO) digital angiogram images were acquired using the same X-ray 
exposure namely a dose reduced to 40 % of that used in standard protocols.  Left Panel: original unenhanced image. Right Panel: Enhanced image. It can be 
seen that after enhancement, all vessels are more clearly  outlined and that there is very clear demarcation of the irregular luminal contour.
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(directional dependent) adaptive filter-
ing principle, on a pixel-by-pixel basis, 
there is also no blurring or distortion 
of key pathology features.

The success of the technology relies 
on GOP enhancement, which uses an 
adaptive algorithm that mimics the 
human visual system to find and iden-
tify information and analyze structures, 
enabling it to distinguish between true 
and false information (e.g. noise, arti-
facts). Once it is established that true 
structures are identified accurately, 
then filtering and enhancement can 
be confidently applied to each pixel. 
This contextual information is then 
combined with ContextVision’s adap-
tive temporal filtering with advanced 
motion control, which allows custom-
ized enhancement during the various 
types of interventional procedures.

DoSE REDUCTIoN IN REAL TIME
As a result of improving the overall 

clinical value by sharpening diagnosti-
cally significant images, the GOPView 
iRV technology is uniquely capable of 
reducing the radiation dose otherwise 
necessary to achieve this level of image 
quality. The system thus allows users to 
work with lower dose, to enhance the 
standard image, or a combination of 
both, ultimately reducing the amount 
of radiation to which clinicians and 
patients are exposed.

The implementation of the GOP 
enhancement software has been opti-
mized for real-time processing, without 

spatial or temporal blurring, and critical 
subtle pathology is enhanced with an 
increase of feature definition and a con-
current reduction in unnecessary noise. 
So, at lower doses, the increase in noise 
combined with the reduction in sharp-
ness can be offset by the image enhance-
ment carried out  by the GOPView 
iRVultra software.   

ExpERIMENTAL EvALUATIoN 
Research carried out at Johns 

Hopkins University, Baltimore, MD, 
USA was designed to test this novel, 
real-time imaging adaptive filter system 
and  to determine its practical efficiency 
when applied during interventional 
radiology procedures in a porcine model 
[1}. The particular goal was the evalua-
tion of the ability of the technology to 
improve image quality without the need 
to manipulate radiation dose.

In practice the study involved 
the placement of a real-time elec-
tronic dosimeter for measurements 
of entrance skin doses. An ionization 
chamber was used for calibration. 

Two separate analyses were carried out 
The first was a direct comparison 

of the quality of the processed versus 
the unprocessed images (with all other 
parameters being kept constant). 

A second comparison was then car-
ried out  between processed low dose 
images and unprocessed high dose 
images (with all other parameters 
being kept constant). 

RESULTS FoR UNpRoCESSED IMAGE 
vS. pRoCESSED IMAGES

  It was found that the addition of 
the real-time adaptive filter in all low 
dose angiograms lead to significant 
improvements in overall diagnostic 
acceptability, as well as in visualization 
of large vessel and spinal structures. 
[Table 1]. This was achieved without 
any negative effect on the contrast lev-
els and the visibility of the structures 
evaluated, and without the introduc-
tion of any artifacts. 

These results were achieved with a 
concomitant reduction of 40-50% in 
radiation dose averaged over all the 
various studies carried out. In none 
of the real-time studies carried out  
did the algorithms used introduce any 
temporal distortion or blurring of  the 
images.
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TaBle 1. Results For unprocessed Images vs. Processed Images. Rated on a five point scale where 1= excellent and 5 = worst. S.


