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Introduction 

 While Digital mammography technique is known to offer a good
image quality–dose balance, its introduction in specific regions
should be investigated.

 The present work concerns a dosimetric study in digital
mammography in Morocco. It focuses on the absorbed radiation
dose, particularly on estimations of mean glandular dose
(MGD).
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Methods

 Dosimetric study was conducted with system full-field digital
mammography, Siemens Mammomat Inspiration.

 The mean glandular dose (MGD) of about hundred patients
was calculated taking into account the entrance dose, half
value layer and thickness of the compressed breast (CBT).

 Dose values were also calculated with PMMA phantoms.
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 The doses were estimated for each individual projection and
for the complete mammography exposition. A correlation
between the CBT and MGD dose was defined for each age
group considering the cranial-caudal (CC) and mediolateral-
oblique (MLO) projections and also PMMA plates.
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Mean Glandular Dose

MGD= K*g*c* s

 Where k is the air kerma. The g factor is related to the X-ray 
transmission through the breast. As g doesn’t take in 
account the breast composition (glandular / fatty), the factor 
c is used to correct this fact. The factor s depends on the 
energy spectrum obtained with the pair anode / filter used. 
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Table: Complete statistical representation of voltage, compressed
breast thickness (CBT), charge (mAs), MGD for all patients and
two different projections (CC, MLO).

Number

of

images

Voltage Charge

mAs

Compres

sion

force (N)

CBT

(mm)

MGD (mGy)

kVp±SD Mean±SD Mean±SD Mean ±SD MGD±CI Third

quartile

Total 248 29,1±1,3 115,5±54,2 71,4±15,9 54,9±12,8 1,3±0,1 1,5

CC 127 28,9±1,2 107,1±49,9 70,3±16,6 53,1±11,7 1,2±0,1 1,4

MLO 121 29,2±1,4 124,4±57,2 72,9±14,9 56,8±13,8 1,4±0,1 1,6



Results 7

 MGD for complete mammography examination is 1.28 mGy.
 MGD PMMA lower than the acceptable limits for large values of 

PMMA proposed in the European protocol.

Fig1 : Average MGD per all image and MGD PMMA as a 
function of compressed breast thickness
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Fig 2: Average MGD per image per (CC)and (MLO) 
views as a function of compressed breast thickness

 The MGD using CC projection (1.2 mGy) is less than that 
with the MLO (1.4 mGy).

 This difference may be explained by the fact that the 
pectoral muscle is included in the MLO projection, causes 
an increase in the thickness of the compressed tissue.
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Fig 3: Average MGD per image per age group 40-49yr 
and 50-64yr as a function of compressed breast 
thickness

 Dose reduction values calculated regarding age group over 50 
years is remarkable. 

 This reduction of patient doses can be explained by 
anatomical changes in breast tissue.



Conclusions

The results show:

 An increase in the MGD as a function of CBT according to the 
European protocol, 

 Almost values were located below the achievable dose limit 
curve of the European Guidelines,

 Average of patient MGD is about 30% lower than that given by 
the PMMA.

 This study could be used to work at breast cancer screening in 
our country.
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