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[ Abstract] Background and purpose: Contrast-enhanced spectral mammography (CESM) is a new technology
introduced in recent years, and a technique based on conventional mammography. The radiation dose of the CESM was
analyzed by comparing the average gland dose (AGD) of the low energy imaging and the CESM. Methods: A total of
143 patients with clinically palpable breast masses were enrolled in this study. The AGD of the two imaging methods
were analyzed according to the type of breast glands (7 cases of almost entirely fatty type, 31 cases of scattered areas of
fibroglandular density type, 76 cases of heterogeneously dense type, 29 cases of extremely dense type), lesion site (70

cases of right breast mass, 64 cases of left breast mass, 9 cases of bilateral breast mass) and age distribution (<40 years
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in 27 cases, 41-50 years in 51 cases, 51-60 years in 50 cases, 61-70 years old in 15 cases). Results: The AGD of
CESM of all the 143 patients was higher (26.22% ) than that of low energy imaging (P<0.05). The AGD of the four
gland types of a, b, ¢ and d in the CESM group were higher than those in the low energy imaging group by 26.05%,
25.92%, 26.82% and 24.93% respectively. Therefore the AGD of c-type gland increased the most, whereas AGD of
d-type gland increased the least (P<0.05). The AGD of the affected side breast (4.15%) was higher than that of the
unaffected side breast (P<0.05). There were statistically significant differences between the two groups by age (41-
50 years, 51-60 years) (P<0.05). Conclusion: Radiation dose of CESM is slightly higher than that of low energy

imaging in general and differences by breast gland types, lesion site and age can be observed. However, CESM is

still a safe and reliable diagnostic imaging technology and can be applied according to clinical needs.
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1 BERA R ELERAILMLOL Bl
Fig. 1 LMLO image of almost entire fatty type breast

A: Low energy image equivalent to FFDM; B: CESM image, which
was subtracted by the high energy image to the low energy image

B2 BESERERIRHRMLOME K
Fig.2 RMLO image of scattered fibroglandular density type breast

A: Low energy image was equivalent to FFDM; B: CESM image,
which was subtracted by the high energy image to the low energy
image

B3 FHSHFIIRHRMLOME R
Fig. 3 RMLO image of heterogeneously dense type breast

A: Low energy image was equivalent to FFDM; B: CESM image,
which was subtracted by the high energy image to the low energy
image

B4 REBZEZIRMRMLOME R
Fig. 4 RMLO image of extremely dense type breast

A: Low energy image was equivalent to FFDM; B: CESM image,
which was subtracted by the high energy image to the low energy
image
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Tab.1 Basicinformation of breast tumor patients

Item Mean SD Min Max
Agelyear 49.14 9.55 21.00 70.00
Thickness //mm 48.13 12.05 16.00 88.00

2.2 CESME{REEEFmMBIGRE T EXNEN
FIE LB

14301 B FZ VEATRIST2IR B, CESMEY
AGD¥BUH1.911 6 mGy, BIKAEKIAAGDY
$1.514 6 mGyEi26.22%, ZRASIT¥EX
(P<0.05, #2).
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Tab.2 Comparison of exposure dose between low energy image and CESM

Low energy image CESM
Item Difference/% P value
Mean SD Min Max Mean SD Min Max
AGD D/mGy 1.5146 0.369 52 0.90 2.88 19116 0.462 18 1.01 343 26.22 <0.001
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fRRER P AR R IR SR AGD 22 A Geit
227 L(P<0.05); CESMK: A Fp AN [A] IR 2 AU iy
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B 3 ARERMEERBRLTIE LR

Tab.3 Comparison of exposure dose of different glandular types

Low engergy image AGD D/mGy CESM AGD D/mGy .
No. of No. of Difference
Group . o P,value P,value P;value
patients  exposures . . /%
Mean SD Min  Max Mean SD Min Max
a 7 28 1.5329 030776 1.09 2.14 19321 0.32867 147 2.67 26.05 <0.001 <0.001 <0.001
b 31 124 1.6165 0.39142 1.01 271 20354 049761 122 343 25.92 <0.001
c 76 304 1.5134 035546 094 258 19192 044861 1.15 3.29 26.82 <0.001
d 29 116 14043 036802 090 2.88 1.7544 0.44548 1.01 3.16 24.93 <0.001

P value was the AGD difference in each gland type in low energy image; P, value was the AGD difference in each gland type in CESM; P, value
was the AGD difference between the each gland type of low energy image and CESM
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Tab.4 Comparison of exposure dose between unaffected side breast and affected side breast
Low engergy image AGD D/mGy CESM AGD D/mGy .
No. Difference
Item o P value
of exposures . . 1%
Mean SD Min Max Mean SD Min Max
Unaffected side 268 1.5382 037046 0.94 2.88 1.9080 0.44496 1.16 3.43 24.04 <0.001
Affected side 304 1.4937 036805 0.90 2.88 19148 047755 1.01 3.29 28.19
*5 AEEHMEKERMCESMAMBERNEHFENBATELE
Tab.5 Comparison of exposure dose of between low energy image and CESM at different age groups
Low engergy image AGD CESM AGD D/mGy
No. of No. of D/mGy
Agelyear - Mean P, value P,value P, value
patients  exposures
SD Min Max Mean SD Min Max Difference/%

<41 27 108 143 034 096 242 1.79 043 1.17 3.12 25.51 0.013 0.007  <0.001

41-50 51 208 1.50 039 090 2.88 1.89 049 1.01 3.39 26.51 <0.001

51-60 50 196 1.56 035 094 258 1.97 043 1.15 3.29 26.57 <0.001

61-70 15 60 1.58 040 1.05 271 1.97 051 126 343 25.27 <0.001

P, value was the AGD difference in each age group in low energy image; P, value was the AGD difference in each age group in CESM; P; value
was the AGD difference between the each age group of low energy image and CESM
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