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Power Doppler US in Breast Masses:
Correlation of spectral analysis findings
with pathological features

Mitsuhiro Tozaki, Nobuharu Hayashi,
Yukio Miyamoto, Yasushi Fukuda,
and Kunihiko Fukuda

power Doppler imaging for the diagnosis of breast masses.
Materials were histologically confirmed breast masses: 24

carcinomas. In invasive breast carcinoma, pathological

fibrous stroma (IFS)into three groups. The relationships
between IFS and Doppler spectral parameters (Vmax, Vmin,
PI, RI) were evaluated retrospectively. High Pl and low Vmin
values were well correlated with IFS grade. Carcinomas with
low IFS grades had higher Vmax values than benign lesions.

The purpose of ihis siudy was to clarify the usefuiness of

benign lesions, 4 non-invasive carcinomas, and 54 invasive

examination was used to classify the degree of intratumor
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Fig. 1 Histological features of invasive ductal carcinoma. Grad-
ing of wmar fibrosis (HE, = 100).

A IFS 1: Medullary proliferation withou! fibrous stroma,

B: IFS 2: Invasive ductal carcinoma with moderate fibrous stroma.
C: IFS 3: Growth in scirrhous fashion with marked fibrosis.

DEGGIER, T b b MR A0z Ly iiiiER Rt
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FLERBERT - LEVFoouH BB L.
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fili, RHED &35 2— 2122 & Hoid L7z, BEi,
Kruskal-Wallis testi= THFo 72, £72, AHME LIPS group
I, IFS group 2, IFS group3 L@MT, F7SA8 L
NET A= DUBISEHEEN RO D% K
R L7, BeEid, Wilcoxon's rank sum testiZ TiT =72,
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Fig. 2 A g0-year-old woman with papillotubutar
carcinoma (lFs 1).

A: B-mode imaging shows an irregulary shaped
hypoechoic mass.

B: Doppler imaging depicted bload low in the
tumor. In FFT analysis, Pl and Al showed low
values.

m‘;ﬁﬁ' I |'E*"‘ ‘, ;IW

Fig. 3 A 74-year-old woman with scirrhous
carcinoma(IFS 3).

Fower Doppler imaging depicted blood flow in
g the tumor. In FFT analysis, Pl was significantly
increased.
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Table 1 Comparison of spectral analysis of PDS in benign and malignant lesions

Tumor group No. of Mean of parameters + SO (%)
cases Vmax (cm/sec) Vimin (cm/sec) PI RI

Benign lesions 24 11.55+6.50 3.54 £2.93 1.26 £ 0.33 0.70+0.10

NIDC 4 11.55+0.17 3.09+0.92 1.30 £ 0.34 0.73+£0.08

Invasive carcinomas 54 15.00 £ 9.69 2.97+2.23 1.65+0.42° 0.80 £ 0.09"
NIDC: Noninvasive ductal carcinoma
“p< 0.01, Wilcoxon’s rank sum test

7ot%, 51 &HEECDERPDEMNAT S ND T LAH . FRiC

m R

1VREMOEFICE TS FT52~x7 MLOFRE

K77 A7 b VERAT L7 RERZ2450, JEREE 4
], REFES4F OB T, Vmax, Vmin, PHH, RUYEIZD &
et L7z & 25, Vmax(em/fsec)ld, BEYERRZ11.55 +6.50
(Ml + BEefRaE, DITMR), FRRH#EIE11.55+0.17,
215,00 +9.69TdH > 72, Vmin(em/sec) 1d, FREHZE
3.54 £2.93, JERPEREIZ3.09 £0.92, RiE#HEIX2.97 £2.23
Thotz. PHHIL, BMEHH%1.26+0.33, FERMEHEIL1.30+
0.34, BE#EIL1.65+£042TH 7. RUiIE, EYERIZ0.70
+0.10, FEEHEIZ0.73 £0.08, EHH#EI£0.80 £0.09TdH -
7z (Table 1).

RMERE L IFZMEOM T, FTIART PLDET A
=7, WITNRbFEEE RS b o7, Tz, RMERE
ERFEBOMTIE, PHE & RUEDBEREHRE CHEICEEEZ R
L7z(PI: p<0.01, RI: p<0.01) (Fig. 4).
2)BHNIFHILOBE L KT ZANYT ML

EEHRSAAER] & MHEIL O FEEE TIFS group | ~IFS group 3
243389 % &, IFS group 1 1X16f, IES group 2 (2214,
IFS group 3 {X1761TH - 7= (Table 2). ZDOHERANILLL T D
T THo7z. IFS group | IXFLIAMRENE 7 B, FoFMLE
7 B, CRGERE 1 B, RERRE 1 B, IFS group 2 (X FLUAME
EHE130, FoEMRENE 8 B, IFS group 3IXTRE17HITH -
rfia

FLIENE S N AAE L OFEE & Vmax, Vmin, P, RIfED
%237 A =% Tl&, Vmin, Vmax, PUEIZHEEITLDO BN
?’:(Vmin: p<0.001, Vmax: p<0.01, Pl: p<0.05). &5

, B2 Z1FS group 1, IFS group 2, IFS group 3 & @)
Fﬂf@ﬁ@mﬁmﬂ) SR, LM E TS group | DR TIIPHE,
RIfll, Vmax|ZHEENGFED 57 (PL p <0.05, RI: p <
0.05, Vmax: p<0.05). FEPEEIFS group 20T & [AEELD
PH#E, RIfE, Vmax|ZHEEATLD S5N72(PLp<0.01, RI:
p<0.01, Vmax: p<0.05). EPEIFS group 3 D TILPI
fli, RIME, VminlZ# EEITLD 5N 72 (P p<0.01, RI:p
<0.01, Vmin: p<0.01) (Fig. 5).
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Fig. 4 Comparison of spectral analysis parameters (Vmax, Vmin, Pl and Rl)between benign lesions and carcinomas.
A: There was no difference in Vmax between benign and malignant lesions.

B: There was no difference in Vmin between benign and malignant lesions.

C: Pl was higher in invasive carcinomas than in benign lesions(p < 0.01).

D: Rl was higher in invasive carcinomas than in benign lesions(p < 0.01).

Table 2 Comparison of spectral analysis in benign and malignant lesions with IFS grading

Tumor group No. of Mean of parameters + SD (%)
cases Vmax (cm/sec) Vmin (cm/sec) PI RI
Benign lesions 24 11.55+£6.50 3.54 £2.93 1.26 £0.33 0.70+£0.10
IFS 1 16 17.69+9.27 4.04+£275 1.52+0.33 0.79+0.08
IFS 2 21 18.05+11.858 3.34+£212 1.58+0.33 0.80 £ 0.09
IFS 3 17 9.50+3.73 1.46 £ 0.81 1.93+0.45 0.84 £ 0.07

IFS group 2, IFS group 3 &£ DETOHEEEMREDME, B
T E1FS group 1D, 3B X UTEM EIFS group 2 DETEh
ENEEEIRD LN (PL: p<0.05, RI: p<0.05) (PL: p<
0.01, RL: p<0.01), IFS group 3& DEIZBNT b [AkELE
BEVBOLN(PL p<0.01, REp<0.01). 7=, &8
RO 7T, PHEERUEILIFS group 14 SIFS group 3 T
REVFEEER L, FEICPHEIXAEEICEEE R L7 (PLp<

30

0.05). BVIRMEEED /- OREE R L b O LT 5.
IFS group 1 7*&1IFS group 3128C, PHELAHZVmin
& VmaxA%5# VAR 2R L 72 (Vmin: p < 0.001, Vmax: p <
0.01, PL:p<0.05). HIEMHOEIZBWTIIHHEEZRE
o 72Vmin®eVmaxd®, BiEEOTEIZ BV TEE I
fEzRL. RISV TEFNERSDRVOH, v
FRAERS AL O 720 MGEARBTAEIN L T2 DDAHTH 5.
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Fig. 5 Comparison of spectral analysis parameters (Vmax, Vmin, Pl and Rl)between benign lesions and carcinomas with fibrosis

grading.

A: Vmax was associated with the degree of IFS(p < 0.01)and was increased in carcinoma with IFS 1 and IFS 2(p < 0.05).
B: Vmin was significantly associated with the degree of IFS(p < 0.001)and was decreased in carcinoma with IFS 3(p < 0.01).
C: Pl was associated with the degree of IFS(p < 0.05)and was significantly increased in carcinoma with fibrosis (p < 0.01).
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