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All the digital radiography sys-
tems from Agfa Healthcare  
are designed to  enable the 

ALARA (as low as reasonably achiev-
able) principle to be applied.   This 
aims at delivering the optimum bal-
ance between low radiation dose and 
high image quality. Agfa also provides 
built-in tools to monitor real patient 
exposures.

The objective of the recent evalu-
ation study was to assess how these 
design objectives are achieved in 
practice.  A particular aim of the 
study was to determine how much 
patient exposure could be reduced 
while still providing constant high 
image quality. 

The study compared  traditional 
Barium Fluoro Bromide CR detec-
tors with Cesium Bromide (CR) and 
Cesium Iodide (DR) detectors.   The 
Barium Fluoro Bromide detector uses 
Agfa HealthCare’s standard powder 
phosphor CR: MD4.0R while the 
CR-CsBr system  detector incorpo-
rates Agfa HealthCare’s cesium-based 
needle phosphor CR: HD5.0. The  
DR-CsI detector incorporates  Agfa 
HealthCare’s cesium-based needle 
phosphor DR: DX-D 30C. 

technical assessment  
Cesium detectors 

Because of light scattering issues, 
the thickness of standard  powder 
phosphor layer is limited to less 
300μm. However, with needle phos-
phor, a thicker phosphor layer of 
500μm can be used without jeop-
ardizing sharpness [Figure 1]. The 
high absorption of x-ray quanta in 
the needle phosphor layer of cesium-
based detectors results in high image 
quality. The measurement of  detec-
tive quantum efficiency (DQE is an  
image quality parameter basically 
describing the efficiency of a detector 
in converting incident x-ray energy 
into an image signal) showed that 
similar image qualities were obtained 
for the cesium detectors CR-CsBr and 
DR-CsI at RQA3 and RQA5 beam 
qualities. With a DQE  more than 
double that of the Barium Fluoro 
Bromide detector, both cesium-
based detectors thus produced much 
improved image quality than the 
standard CR-BaFBr detector. This 
higher image quality means in prac-
tice that equivalent and clinically use-
ful image quality can be obtained at 
lower exposure levels. 

Image processing using 
MuSICa

 In general, radiographic images 
acquired at a lower radiation dose 
result in higher noise content. Agfa 
HealthCare’s proprietary MUSICA 
image processing with fractional mul-
tiscale de-noising (FMD) achieves 
active noise reduction based on selec-
tive and fractional attenuation with 
preservation of the fine and subtle 
image structures. 

The MUSICA image processing 
system thus enables excellent image 
quality and greater diagnostic confi-
dence for low-dose images. 

Study of clinical image quality  
To confirm that the detectors 
(DR-CsI, CR-CsB and CR-BaFBr) 
actually perform in clinical prac-
tice as predicted by the techni-
cal assessment, certified radiolo-
gists evaluated abdomen, chest, 
hand, neonatal and anatomical 
skull phantoms. The radiologists 
were asked to match the ‘test’ 
images to the ‘reference’ image. 
Both the DR-CsI and CR-CsBr 
detectors coupled with MUSICA 
yielded high quality images with  

reducing radiation dose while maintaining 
high image quality and clinical usefulness
Agfa Healthcare recently conducted an 
technical evaluation study of the clinical 
usefulness and quality of images gener-
ated by the company’s X-ray imaging sys-
tems using various detectors. It was found 
that, while maintaining  equivalent image 
quality, a reduction of up to 60% in radia-
tion dose could be achieved when using 
cesium detectors and the company’s 
MUSICA image processing software. 

The results of the study were presented 
at the Eurosafe Imaging section of the 
recent ECR congress. This article  
summarizes the findings.

fIGure 1. In cesium detectors with nee-
dle phosphor, a thicker phosphor layer can 
be used without jeopardizing sharpness. 
The high absorption of x-ray quanta in the 
needle phosphor layer of cesium-based 
detectors results in good image quality.
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a substantial dose reduction of 
between 50 to 60% when compared 
with the conventional CR-BaFBr 
[Figure 1]. 

Dose: a question of management
 Agfa HealthCare was the first 

manufacturer to fully implement the 
IEC exposure index standard which 
was introduced in 2009 as a stan-
dardised  method by which digital 
radiography manufacturers provide 
feedback to the technologist regard-
ing the estimated exposure on the 
detector, as a surrogate for image 
signal-to-noise ratio and an indirect 

indication of digital image quality. 
When it is coupled with a color-

coded exposure indicator, the tech-
nologist receives immediate visual 
feedback. Extended dose monitoring 
software tools enable QC supervi-
sors and physicists to monitor the 

exposure and dose history of an 
individual technologist, or of any 
CR [Figure 2] or DR system [Figure 
3] in the department. In addition, 
dose area product (DAP) meters are 
available with all Agfa HealthCare 
DR systems. 

Mobile performance,  
instant imaging 

The DX-D 100, with its cesium-
based detector, is an ideal solution 
for mobile imaging [Figure 3]. Easily 
moved to and within small rooms, it 
can be connected wirelessly to the RIS 
& PACS for a fast workflow. The inte-
grated filtration wheel enables selec-
tion of the optimum level of filtra-
tion for each exam, for additional dose 
reduction. 

Dose Monitoring
Agfa HealthCare has a strategic 

alliance with the Belgium company 
Qaelum covering dose monitoring 
systems to support the dose manage-
ment needs of hospitals and imaging 
networks. The tqm|DOSE platform 
from  Qaelum is one of the most com-
plete patient radiation dose monitor-
ing solutions currently available With 
the tqm|DOSE platform incorporated 
into its systems, Agfa HealthCare 
now offers an advanced solution for 
patient radiation dose monitoring, 
analysis and improvement in digital 
imaging. 

The dose management solu-
tion integrates into existing PACS 

environments and collects relevant 
dose and metadata information. This 
information can then be used to pro-
vide patient radiation dose analyses 
at the study, patient, device, modality 
or institution level. Such informa-
tion on radiation exposure levels can 
support the referring physician in 
making better informed decisions, 
while at the same time enabling the 
radiology department to conform to 
best practices and regulations, and 
if necessary to perform root cause 
analysis, in order to understand and 
solve any potential problems. 

Innovative and market-leading 
solutions

 Agfa HealthCare’s digital radiogra-
phy systems have been implemented 
and used worldwide since 1993. The 
huge installed base of more than 50,000 
units is an indication of the confidence 
Agfa’s customers have in the company’s 
products throughout medical commu-
nities worldwide. Agfa provides  inno-
vative and market-leading solutions to 
keep systems and technology up to date, 
and to make a significant change in the 
dose required. 

Whenever possible, cesium-based 
detectors in combination with MUSICA 
should be used to minimise dose and 
achieve optimum image quality. 
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fIGure 4. Average percent dose reduction using Cs Br CR detector  (HD5.0, Blue bars) and CsI Dr detector 
(DX-D 30 C, Orange bars) with various phantoms. 

fIGure 2. It is not just DR systems that use 
Cesium-based detectors. The DX-M model shown above 
is a high-volume CR for general radiography & mam-
mography, supporting phospor plates & needle-based 
detectors.

fIGure 3.  The DX-D 100 Direct Radiography system 
above is an efficient mobile bedside imaging system. 
With  its wireless detector and specially-tuned MuSICA 
system, the DX-D 100 DR has a high potential for dose 
reduction


