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Radiological Findings of the Breast during the Menstrual Cycle
By

Reiko Makidono
Department of Radiology, Faculty of Medicine Kyushu University,
Fukuoka, Japan

It has been well known that the breast is influenced by mammotropic hormones, especially
ovarian hormones. But it is not of general agreement histologically and radiologically that the
mammary gland undergoes cyclic changes during the menstrual cycle. From the view point of
X-ray diagnosis, if the remarkable cyclic changes do exist, it must not be neglected. Up to the
present there are some works in this field and the main racdiological finding during the menstrual
cycle is to be summarized as the cyclic changes of radiolucency at the mammary gland. The
problem of these studies was that the results were obtained by visual evaluation. ‘Then this study
was carried out by analysis of densitometrical examination of the mammograms about the follow- -
ing three groups of the out- and inpatients of the Radiological Department of Kyushu University,
during the period of June 1, 1968 to May 31, 1969,

Group 1: A total of 250 normal women with regular menstruation, no breast lesions and no
contraseptive drugs. '

Group 2: A total of 14 normal women, chosen under the same categories of Group 1.

Group 3: A total of 11 normal women, who have been diagnosed as mastopathia cystica
chronica and have regular menstruation.

Mamrmmographic examination was performed once in Group 1 and four times at the same in-
tervals during a menstrual- cycle in Group 2 and 3. Mammographic technique is standardized
{See Table 2).

In all cases, density of the same point in the mammary gland (B) and in the superficial fat layer
(A) on mammograms were densitometrically measured and per cent contrast ( %_— X 100) were
calculated to evaluate radiolucency of the mammary gland. The data were t::tnalyze-fil by age
groups, size of the breasts and hormonal phase on the examination day.

The results were as follows:

In normal cases of Group 1, age hetween 30 and 50, per cent contrast were significantly

high in luteal phase and low in follicular phase. Then radiolucency of the mammary gland was
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bad in luteal phase and good in follicular phase, and the cyclic changes of radiolucency of the
mammary gland were suggested (Table 4). In order to prove the results obtained above in the
same individual, 14 normal women of Group 2 were examined by mammography four times at
the same intervals during a menstrual cycle. By this method, the change of radiolucency of the
maramary gland during a menstrual cycle were more exactly verified (Table 5). In contrast with
normal cases, 11 cases of mastopathia cystica chronica (Group 3) were tested same way, which is
said to have its origin in unbalanced hormonal condition. In cases of mastopathia cystica chronica,
per cent contrast in both phases was always high and the cyclic changes of radiolucency of the
mammary gland were not definit (Table 6).

From these results, the normal individuals with regular menstruation show radiographically clear
biphasic changes during the menstrual cycle and if the cyclic changes are not obvious, ill-balanced
hormonal condition is suggestive and further moie some breast lesions, such as mastopathia cystica
chronica, are also to be pointed out.

In practice, it is desirable to perform mammography in follicular phase, when radiolucency
of the mammary gland is much better than in luteal phase and detail of fein structure of the breasts and
its pathological changes can be easily found out.
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Fig. 1a) small breast: Fig. 1b) medium breast: Fig. 1c) large breast: A (2, 6),
A(1, 5),B, (2, A(2, 5), B, (3, 0),B,(3, B,(4, 0), B4, 35), B, (5,
0), B, (2, 2), B 2.5 ), B, (4, 3.5). 4.5 ).

(3, 3.5).

Fig. 1. Measurement points for densitometry on the mammogram.

Table 2. Technical factors of mammography
i1l Age between 20 to 29

;I:if}l::ecs:mer tube votl}age tub(; current | exposure time ;:ge;;ikin
of breast (cm) (kWD) (ma) (rec.) (cm)
4 cm (small) 31 150 2.0 80
5cn (medium) 32—33 150 2.0 80
6cn (medium) 35 150 2.0 80
7cm (large) 31 300 2.0 80
8cm (large) 32—33 300 2.0 80
filter 4
ii] Age between 30 to 49
;}glf}l::eg: T tube voltage | tube current exposure time aai:;tgael‘:;s;k:in
of breast (cm) (EVP) (i) (sec.) (cm)
4cn (small) 29 150 2.0 80
5cm (medium) 30.5 150 2.0 80
6cm (medium) 32 150 2.0 80
Tcn (large) 34 150 2.0 80
8cm (large) 36 150 2.0 80

filter -}
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Table 3. Technical factors of mammography

1) X-ray tube Toshiba, KRX-20A

2) Focus size 1mmx 1 mm

3) Filter Acrylyte wedge filter

4) Focus-Film distance 80cm

5) Elimination of scattered radiation specially-made conical tube,
6) Bolus, such as water, alcohol, (=)

7) Film Sakura, MR-type. (prepacked)
8) Intensifying screen (=)

9) Subject-Film distance within 1 mn

10) kVp, mAs See table 2

A

t Cranio- Caudal View ]

[ Medio-

)

Lateral View J

© Tbreast im luteal phase

o virginal and premenopausal

breast

N7

e —.

J[Cranio- Candal View J

[Medi.o— Lateral View ]

@  breast in follicular phase
Q menopausal and postmenopausal

breast

Fig. 2 Change of mammary gland on the mammogram during the menstrual cycle and aging.
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Axillary Prolong

Sup. Fascla Layer————
Intercostal Muule..,h_ :

R
"&4»
Subcutaneous Ful/h&"*

Trabeculoe
Rerwmommnr;r Space

Fig. 3. The appearance of the various anato-
mic structures of the breast which can be
identified on the mammogram. (from Egan,
R.E., : Mammography C.C. Thomas Co.
1964)
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follicular phase luteal phase
M.D.B: Mean density B (mammary gland)
M.D.A: Mean density A (superficial fat layer)

7

: Density of superficial fat layer

',/%/////,h\\\\\\‘_

: Density of mammary gland

Fig. 4. Density range of mammary gland and superficial fat layer on the maramograms of
250 normal cases in luteal phase and in follicular phase.
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FLi. AEOKE X, BEBKX, toLkT
BN CEHAl LicHL oo B sk 2Ew, *
DIELABOR L W L. RiihROBE7
~8cm, L 5~ 6 cm, /NI 4emIXERET &K
BILic, AFORESFCE LB LT, HAD
AEOE I RET 2R CEOEB X MIET 55—
Bh& Lic. A0 ARERMC ST 2R, #
B oORCER AN D TH Y, LEFITIB.
B.T. (Basal Body Temperature Z:pEf&E) %
TTWBDT, TheraHZicigyAriiatr =
VI (BEBIRAE X DEESRE $T) ©ABD, K
e e vl (BHIE X Yk AEET) ©AS
PRIDTZRALTREREZEE L. £ LTH
BRSO BLEOZ L, Mdhom %25
APCHETHORFEULEELLRDBDT, 2O
fEXEH U Table 4 W3t Lic. ZOBE0FE
Tk, PEVCILECIES L vilflic41£10.6,
ikt e vHIIC55E 5.1, &Ko E IR
s vl 48+ 5.9, Eifhsar e v iIc 59t
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6.5, K& WIHFECIaA L= vElIC50+ 7.8,
Bk v vEIIC64ET. 9T H 0T 0F B TIT,
INEWELETIIE R villicdl 6.7, Eihk
nE S5 7.5, FpEERKOF ECIifas
viwd2+4.8, EEAh - vHICE5£5.2, k¥
WALECIEA L' VR4S E 4.2, FEiEkLE
VIS5 6.7 TH 0. A0F B TN EWHET
Upfa-A ' v HIZ35E6.7, Bk k0 £ vHiz48+
7.5, FELOABE TR L= viicd2+4.8,
BikHR e RS 5.2, KEWAETIEA
A wiiicdss: 4.2, ke vHICs8E 6.7
THofz. Table 4 CESHICEFCIFO S X
Mg av b SA M REBELTRS L, Jils
Ae vl AL VITCHEENCEEENRD D
RICH 25, COBEXFar2amme kb (t—
SAHE) Bfifowv & Ui, 20F 45 T,
SWHLE T 2.5% 0 fEEAy L, o€, ko
ABH IOCKREVAECE % 0.1%, 5.0%0f
BRERA LI THBENRD 5. 30F B40F AT,
KFPFhokE oI BETh 0. 1% Tok

Table 4, Mean per cent contrast of group I (250 normal c:aées)
in luteal phase and follicular phase

< hormonal phase| number of | mean per cent
LU s size of breast|, "o am. day cases contrast
F. P 4 41-+10.6
small
L. P i} 55+ 5.1
il =] - 14
age between 20 to 29 medium F. P 16 48+ 5.9
1 O 18 59+ 6.5
1 F. P 4 50+ 7.8
arge
L. P 4 64+ 7.9
Small F. P 28 41+ 6.7
L. P 22 55+ 7.5
" £ -
age between 30 to 39 medium F. P a5 2+ 4.8
L. P 33 55-+ 5.2
F. P 14 45+ 4.2
large
L. P 10 58-+ 6.7
small F. P 24 35+ 6.7
L. P 22 48+ 7.5
. C 5
age between 40 to 49 medium F. P 4 42t 4.8
L. P 40 53:k 5.2
Iacge F. P 14 43:k 4.2
L. P 16 58-+ 6.7

F.P means follicular phase on the examination day
L.P means luteal phase on the examination day.
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Table 5. Per cent contrast of group 2 (14 normal cases)
per cent | per cent |difference
case size of |date of density in F.P | density in L.P | contrast contrast |in mean %
pum=ag€ | hreast |examination R0 in L.P _ | contrast
ber A B A B (the (the | between
| mean) mean)| L.P and F.P
S .43. 9.24 2.44 0.91 62 |
1 | 24 | medium 10. 4 2.32 0.86 62 62
L 10. 8| 2.17 0.97 55 55 7
| S.43.8.24| 1.74 | 1.00 a1
2 |31 | medium 8.30 | 2.37 1.2 47 44
; 9. 6 2.23 1.07 52
i 9.13 2.95 1.29 56 54 10
‘ S.43.11.28 | 3.58 | 1.88 47
] large 12.5| 2.96 | 150 49 | 48
: 12.12 2.70 1.30 51
| 12.19 3.02 | 1.31 56 | 54 6
i S .43. 8.19 2.63 1.27 51
! 4 |35 sman 8.26 2.23 | 1.07 51 | 51
| 9.2 2.16 1.32 98
9.10 | 1.76 1.24 29 34 17
S .43. §.30 2.22 1.13 49
5 |36 small 9.6 2.06 1. 06 48 49
, 9.12 | 1.89 1.10 41
‘ 9.19 | 1.67 | 1.13 41 | 41 8
S.43. 8.20 | 2.25 1.24 44
| 6 |35 medium 8.27 | 2.30 1.51 44 44
! 9. 3 2.52 1.39 45
9.10 2.56 1.34 47 46 2
/ S.44. 1. 7 3. 26 1.38 57
: 7 36| large 1.14 | 2.84 | 1.49 47
; 1.21 | 2.8 1.53 46 47
i 1.28 3.69 | 1.24 66 | 62 15
S.44. 4.24 | 3.22 1.08 44
8 | 1| measin 5.1 2.8 1.55 45 45
j 5.8 3.26 1.67 48
' 5.15 3.76 | 1.93 48 | 48 3
; S.44. 4.23 | 3.40 2.05 39
9 | 47 | medium 4.30 | 3.35 2.09 37 38
_ 5.7 3.40 1.17 48 48 10
i S.44. 3.18 | 2.49 | 1.34 46
| 10 |40 | medium 3.2 3.28 1.52 54
| 4.1 2.71 | 1.19 5 | 55
4.11 | 2.96 1.57 47 47 8
| 5.44. 1.23 | 3.30 2.02 38
| 1 |4 large 1.30 3.85 | 18 52
2.4 3.23 1.34 57 55
2,10 | 3.02 1.90 37 38 17
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S.43. 8.30 | 2.52 1.7 32
9.6 2.80 1.57 44
12 | 41 | medium 9.12 2.43 1.30 47 46
9.19 | 2.39 1.63 32
9.2 | 2.34 1.59 32 32 14
S.43. 8.26 | 3.36 1.94 42
13 | a1 Iarge 9. 2| 3.26 1.80 45 44
9. 6 3.26 1.38 57
9.12 3.2 1.00 63 63 19
S.43. 8.29 | 1.95 1.30 33
2V P 9.5| 244 | 1.58 | 35 | 34
9.12 | 1.53 | 0.88 2
9.19 | | 2.60 | 1.52 42 | 42 8
F.P means follicular pease on the examination day.
L.P means luteal phase on the examination day.
As to density A and B, see Fig. 1.
Table 6. Per cent contrast of group 3 (11 Mastopathia cases)
case size of |hormonal density per cent diference in per Ce?,t
‘| number| 28 breast phase A B contrast ;33“]?515 between L.
1 36 | medium F. P 2.37 1.25 47 6
L. P 2.28 1.06 53
F. P 2.56 1.34 47
2 37 large . — 4
¢ L. P 2.63 1.27 51
3 38 sl F. P 2.25 1. 07 51 5
L. P 2.69 1.35 56
. i
4 38 | medium |_E* P 1.71 0.89 49 5
Lo, P 1.99 0.90 54
5 39 | medium |_E* P 2.56 1.34 47 9
L. P 2.69 1.35 49
6 a sl F. P 2.50 1.30 48 5
L. P 3.37 .156 53
7 42 | medium F. P 2.23 1.09 2 4
L. P 3.00 1.33 55
8 4 | medtum [ E= P 3.13 1.47 53 1
L. P 2.57 1.16 54
9 1 | sedigm e B 3.40 1.7 49 5
L. P 2.53 1.15 54
10 45 | medium |_F- P 2.22 1.13 49 7
L. P 2.85 1.26 56
1 35 | ey [ P 3.05 1.23 59 9
_ L. P 3.70 1.41 61

F.P means follicular phase on the examination day.
L.P means luteal phase on the examination day,
As to density A and B, see Fig. 1
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