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Accuracy evaluation of the fibroglandular volume measurement function in mammography
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[Abstract]

We compared the categorization of the fibrograndular volume measurement function with the categorization of the fi-
brograndular concentration by interpretation by doctors for 681 patients who underwent mammography. In addition, in
order to evaluate the calculation accuracy of this function, a breast phantom was created and verified. The concordance
rate with the correct category was 41.4% when the region of interest was the breast region and 60.5% when the region
of interest was the fibrograndular region, and the concordance rate calculated for the fibrograndular region was good.
From the phantom verification, it was found that this function tends to be calculated with a smaller proportion of fibro-
grandular as the amount of fat surrounding the fibrograndular increases. On the contrary, the smaller the fat surrounding
the fibrograndular, the larger the proportion of the fibrograndular tended to be calculated. From these results, it was sug-
gested that the agreement rate between the doctor and this function calculation category was improved by setting the
region of interest to the fibrograndular region.
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Fig.1 Schematic diagram of area determination of the fibroglandular volume measurement function
The fibroglandular volume is calculated by estimating the proportion of the fibroglandular for each pixel based on the

attenuation coefficient of the fibroglandular and fat.
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Fig.2 The breast phantom was created by placing the pseudo-fibroglangular in the pseudo-breast fat

(a) The appearance of the self-made the breast phantom is about 16 cm from the head to the tail. The distance from the
chest wall to the nipple changes from about 8 cm to 14.5 cm, and the thickness changes from 1.5 cm to 4 cm

(b) Mammography of the breast phantom
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(c) CT image of the breast phantom
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Table 1 Comparison of “correct category” and “the fibroglandular volume measurement
function” in the area of interest in the breast area

Correct category

Cat.1 Cat.2 Cat.3 Cat.4
Cat.1 83.3 (%) 46.1 (%) 9.2 (%) —
Calculated
ca‘tegory Cat2 16.7 (%) 371 (%) 36.2 (%) -
(In the t|>reast Cat.3 — 14.8 (%) 39.9 (%) 40.0 (%)
area volume) Cat.4 — 20 (%) 14.7 (%) 60.0 (%)

Table 2 Comparison of “correct category” and “the fibroglandular volume measurement
function” in the area of interest in the fibroglandular area

Correct category

Cat.1 Cat.2 Cat.3 Cat.4
Cat.1 73.8 (%) 10.9 (%) 1.1 (%) —
Calculated
fibroglarlwlulaIr Cat.3 — 21.6 (%) 51.6 (%) 20.0 (%)
area volume) Cat4 — 23 (%) 23.1 (%) 80.0 (%)

Table 3 The pseudo-fibroglandular volume and the pseudo-breast volume of breast phantom

Pseudo-fibroglandular Pseudo-breast

<y e T e
100.0 16.0 8.0 1.5
140.0 16.0 9.0 2.0
300.0 16.0 10.5 2.5 08
40.0
340.0 16.0 12.0 3.0
500.0 16.0 14.0 3.5
540.0 16.0 14.5 4.0
100.0 300.0 16.0 10.5 2.5

A7) —1T83.3%, #73Y —2T37.1%, #7573 7TV =3 TOA—FERIE, A7 T) =353 N5

) —=3T39.9%, #7 3V —4T60.0%LRKY, 7T
) =2 L 3TIEMA 7 2 — 2k U TR G
WEHIELICH T 3Y) —O—FEEMECRER L o 1.
—75, FURSEITO—FEIE, 7 3) —1T73.8%,
HF ) —=2T652%, H7 3V —3T51.6%, #7
TY—4T80.0% L 72 Y, BHLHHIEAFLEE I T OH
FLBELTHT Y =1 LIeh, s 7
V—THmL 7.

¥ 70 BY ORI A FLIR I T O — R I3 L 7223,
FEHES TORE Lk, 773V =2, 33A 73
) —1, 4 LI L TIRC—3R & o 7. LB s
BIBHTIY2TOR-FHIE, #73Y =215
HHE 1B BE 15% K12 46.1%, &7 ) —3 1258
EN5MME35%LLEIZ16.8% 2 Twie. 10k

BRI 35% AR 12 45.4%, H 7T Y —4 5SS H
60% Y ET14.7% 2550 T te. —7J7, FLBRSHIK
THTTY —2TOR—FFE, A7 TY =212 558E
N2 BME15% A2 10.9%, 77 3Y =358 E
BEME35% L B2 23.9% A Tt kT
V=3 TOA—FHHIZ, H73Y =35 HIN5H
35% Al 12 25.3%, &7 3 —4 1258 S 1o il
60% P2 23.1% 235 T e,

2-2 AET 7Y ALK PUBRBAEMREDHHE
BEDRIT
2-2-1 SHMILIREIE—EIC LISSA ORI
2-1OMERH S 2, HLBIRFHUBIE I 2
FURMRRE, BLOHROMR, o2 ol At

FA @ 25 (361)



$ ﬂﬁ' Arts and Sciences

WRIRIELER B 3 2 e B 72 BHRCRE BE S D b THGE S
Tote. ok, BROEIC OV TREHBO %13
IRENTV S A, FURTAIRO BRI 23N T3
FBHISNC B TR e =L BE & s il o
AT, BEERD LR EOFElic LT ARI Ty
e, o T2 2 TORIEIBIIFLGEHIE E L TiT-
roo WG, 2-1CIE@A 73 — L O—FHEHK
Mol TITY=2EFBLT, AE77 v 205
HRLTFDOL I LTIt A7) =260 T
FUBREF R AE A L 7o FURMARE O 390l & AR
70346.7 = 22.7cm’ T, UL 42.0cm’ TH - e
3 1CFLE O AAIX, 100cm’ 22 5 S00cm’ D[ (2
RO T0% Tt DEOK T —4 L 7 7
VM AERDIIRT S5, Table 3Rt L 9 2H
P77 v b A OFHANAREZ 40cm’ T2 L L,
PFLE RO AAE % 100cm® 5> 6 540cm’ & L 7cHLE
77y MR INTIERLI. CO&RMGIRECTZ
NEog 217w, FUREEHIRREE S L 7o 7Lk
B, BOHEROMEE, 052 ORI S s AR
R B

I B Aetid, BRR L AR HBpsR AR C X D
PeE S NICEBE 27kvd 5 28ky) T, EMHESN
XSSNT—® L LT3Nw 217 - 12 BERFLE
WOMREE® 100cm®»° 6 540cm’ iz L st 3D, FLIR
sl ERERE 2R U 70 BEFUIRATR O Ik & AR
#1X, FNFN40.0=1.7cm’, 34.7 £23cm’ L 72
b, FEWFLIR O AR 40cm?® 12 L T 4 iR Aan)

50.0
(0]
€
=]
g
c 45.0
<
>
e}
8 ~
k= 35.0 }
3
o
©
(&)

30.0

0 200 400 600
Pseoudo-breast volume (cmd)

Fig.3 Relationship between the known pseudo-
fibroglandular volume and the pseudo-
fibroglandular volume calculated by the
fibroglandular volume measurement function

Against the known pseudo-fibroglandular volume of

40 cm?®, the calculated values gradually decreased with

increasing the pseudo-breast area volume of breast
phantom.
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Fig.4 Volume of distribution of the fibroglandular
and breast area in each category as judged
by the doctor

In category 2, the volume value of the breast region is
distributed in the widest range, suggesting that there were
many cases with a small amount of fibroglandular and a
large amount of fat surrounding the fibroglandular.
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