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Table 1. Depiction of Doppler Signals (n=82)

Power Color

No of cases (%)

P)C 45 (54.8)
P=C 37(45.2)
P{C none (0)
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it} (Table 1) (Fig. 1).
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Table 2. Amount of Doppler Signals (n=58)

Power (%)

Color (%)

Malignant (n = 21)

++ 71.4 42.9

-+ 23.8 42.9

none 4.8 14.3
Benign (n = 37)

4 24.3 13.5

-+ 45.9 51.4

none 297 35.1

Fig. 1. Power Doppler sonography
(left) was more sensitive than color
Dopper sonography (right) in the
detection of flow, showing longer
vessels and more number of
Doppler signals in solid breast
lesions, proved as fibroadenoma.
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Table 3. Patterns of Doppler Signals (n=58) Table 4. Morphology of Vessels (n = 58)
Malignant (%) Benign (%) P value Malignant (%) Benign (%) P value
Peripheral 71.4 51.4 (0.0036 Linear 100 54.1 (0.025
Central 85.5 48.6 {0.001 Branching 57.1 10.8 (0.001
Penetrating 61.9 18.9 (0.001 Disordered 33.3 2.7 {0.001

Fig. 2. On power Doppler sonogr-
aphy (right), there was more dis-
| crete blood flow visible in malig-
nant lesion (A) than benign lesion
(B). The pattern of vasculatures was
! peripheral in fibrocystic change (B),
showing the linear Doppler signals.
Invasive ductal carcinoma (A)
demonstrates central and penetrat-
ing pattern with branching and dis-
ordered vessels.

B
Fig. 3. False negative and false positive cases on power Doppler sonography. Benign looking small amount peripheral
pattern of Doppler signals in (A) and (B) were proved as lobular carcinoma (A) and ductal carcinoma (B). A mass with
moderate amount of central pattern of Doppler signal suggesting malignancy (C), was proved as benign phyllodes
tumor.

— 1017 —



14, =29t 1)) A 3L, SF4 é%_ He
Mol Ao} GAalsl FAIA R AlE =
o, P4 FAEF 20, BAAF 1ol A

t} (Fig. 3).

o %
kA HT—OL_,] °ﬂ‘r‘°ﬂ Oﬂzf o T 9 x]. ;°L°h/H 3 )
%14 (angiogenesis or neovascularization)?] HE+x % 5
23kcH(14). ] 2HEF A glojA] il d AR =

AE7T AN TAAAEATE L AL & 9% nrh A
< v g2 7 ol AL 4 =Eee A
ER] =59 19“47} F2 o]&F o] gt} o]A7HA] e A&
H A =25y 289 T3l 2 £ (sample volume)&
et g uheg, “’"E ;ﬂ%"ﬂ g AEE T3l A
HEEy v o) HYYFREE, A4S thokl AuE
AR TR Lt £5% 47k A5
X%s_i]- E Fold {43 );!_7-;(—7 Aotk (13, 15). 22 7]
29 4 i 25T ‘:3531 Tl W 9o ofsfe] Al
3E ol ¥ ng 3rkstate, sl Wk we
EEEA 0] Zhxof o] ©]FE3lal, A} (incidenct sound
beam)ell 23l A =Z2] A5 el =d A7} ek =
g AL ol A= o] & gohl7] flste] =Ee] AUS &9
v 2Ee] AXE YT 3E o A7]= ErAE 94 Al
olsteq, vij-¢- w2 {4 aliasing Aol o5t N3t
9 olwrh Wollek(l, 2, 13). e} F9 EEe 283e)
A AeE 222 A3 dAl 53+ 2 (total integrated
Doppler power spectrum)ol] =73} A3}tz v o] &= A 4l
5o Yz} w|7h =8 Alse] §§ oA E el A
o2 oz F344 Wl Lol BATS £A% WA} )
t}. &, hematocrit level, ¥ 7%, @3} Rouleaux formation
AL golh,ﬁ_,] ARE-E9 g7 AE AA 5}_4 E’.zﬂ-z—] al
Akt FAFCH16). o213 ¥ =Eele AL A =8
o ¥ A3 —d) =35 vl S F7HA G slo] 2L AldellA
A7 QA Faol ALeBg Hrh F2 A AlQldlA S &
=T °‘34 e "‘H A5 ® =5 o IAgle] A AT
olefgt A Eo] il
R7HEE =4 ?%% 29le] "h(2, 3, 16, 17).
TEZefd e 2 =2 R/ A
7t WH(1, 2), Aot o7
6), ]:IL(B 54 ofg] Fokell4
< ] %%5‘}0] M H} /\J\ -85 AZe] Yside A2
"W]%Tr’] =E A5 s AE3)
1 455 HolA 5= 242203
T e A7l A9} 3] R
A T E o wlste] F43] -4
A5 (18)0] 60e9] frf WAE vl
Fe] 259t 975 o & veplid
A =E2 A 4% A= gk

rhﬁo

O

N
o

¢
F

Sl

—-—

o{l

it
l’ﬂ
n
1.8
2
>
z
2
.3
fic)
N rEL

ﬂi\-/

stgich o2&
73} 2701]01 | 4]
}

UG A9

S

0
0z
0
10
i
=
g
OB
=
==
o
W
J.H-
m
I}
3]
to
Iz
n
MUl
o
B
1[[]
E_I

St
Y, T
e
=2
TG <A
_‘E:
o, My
i‘i
E
L
w2l
{ o
fil
e
?L
o&
o

o] ol-5-5-< (flash artifact) 61 e = z[: o) o Az} 7}77}01
ol 4] A& = ch(3). =3t -‘r’r“&v L AR 7} 7REA 0] AL F5

A Ag
Fulo] e ATt Q32 ole} AA M EAAFA} 1)
12} A)7] ek ol AAGE AL 9L o) A A} 5

A ZAAFE Alsako] ol shedk(cine image)ol Al 7}

3 2
AT Y Ak e
Z

sl

I~
At opdge] A% Bk Qo Helel BFE wech
o elglon R4 WA v A 9E o e
2% 2o 293 A NS} 68%, 5ol 7} 6%
24 w¥eiabe] YR mops L] 270 o Agke] BE
o] ik shsich. o]] Wkl Birdwells (19) 33¢le] ebgat
.

A ool w2} B-73t A3 52 ol A] eFAd 3 oFA B fraket A
o] SRS viehy obgsh opae) qpae) glo] BRee
e ) Sola 702 1 oz} Al geivka ssivh. w4k 4
G(18)& 4 2600, P4 3elle] fidel ] Wi FuE
T, s, £, WG 0w Pale] P4} oy T
o119 Aol} AR dofusont 29 S 2

stsich AAES] ‘34_'?‘“]/‘15 °“§ "é‘“ﬂﬂ s IIC R

£ 1]. I:!o]: ul 6:]7_'_ 157

7} A% 65%, Bol% 9% AL

nostic tool) &2A9] f-8AJo] x| =

3L s ev 253 o aZET B
Ade] AFEE A F U Ao, FAAH 2 A%

olvt A3 H B g -2 ofA v oA Fo A QA

+ 92

Alo] ol oyt ) APHel Egol © 5 U Ao
A7,
% 10 2 d

1. Choi BI, Kim TK, Han JK, Chung JW, Park JH, Han MC. Power
versus conventional color Doppler sonography : Comparison in
the depiction of vascularature in' liver tumors. Radiology 1996 ;
200:55-58

2. A7, HHE, &
e} A = Ze
11-18

3. Hamper UM, DeJong MR, Caskey CI, Sheth S. Power Doppler
imaging : Clinical experience and correlation with color Doppler

RadioGraphics 1997:17;

, AGE. T2 7F

) % gsbe) WL gtz

Woll 4z 8 =
—,‘3— 9}8}3] %] 1997;16:

US and other imaging modalities.

— 1018 —



CHEHEEAIM OISHS|X] 1998 39:1015—1020

10.

13

499-513

. Bude RO, Rubin JM, Adler RS. Power versus conventional col-

or Doppler sonography : comparison in the depiction of normal
intrarenal vasculature. Radiology 1994; 190 : 853-856

. Coleman BG, Arger PH, Langer JE, Nisenbaum HL Rowling SE,

Horii SC. Power color Doppler US versus conventional color
Doppler US of the ovary (abstr). Radiology 1994 ;193 : 145

. Newman JS, Adler RS, Bunde RO, Rubin JM. Detection of

soft-tissue hyperemia: value of power Doppler sonography
AJR 1994;163:385-389

. Albrecht T, Lotzof K, Hussain HK, Shedden D, Cosgrove DO,

Bruyn R. Power Doppler US of the normal prepubertal testis;
does it live up to its promises? Radiology 1997; 203: 227-231

. Giovagnorio F, Quaranta L. Power Doppler sonography enhan-

ces visualization of orbital vessels. J Ultrasound Med 1995;14:
837-842

. Bearcroft PW, Berman LH, Robinson AHN, Butler GJ. Vascu-

larity of the neonetal femoral head:in vivo demonstration with
power Doppler US. Radiology 1996 ; 200 : 209-211

Barth RA, Shortliffe LD. Normal pediatric testis: comparison of
power Doppler and color Doppler US in the detection of blood
flow. Radiology 1997 ; 204: 389-393.

Babcock DS, Patrquin H, LaFortune M, Dauzat M. Power Dop-

13.
14.

pler sonography:basic principles and clinical applications in
children. Pediatr Radiol 1996;26:109-115

. Raza S, Baum JK. Solid breast lesions:evaluation with power

Doppler US. Radiology 1997;203:164-168

Q7| & kel sl 3124 2] 8t 1996:181-218

Gasparini G, Harris AL. Clinical importance of the determi-

nation or tumor angiogenesis in breast carcinoma:much more

than a new prognostic tool. J Clin Oncol 1995;13:765-782
&5, #H& 9, A5, Zoted, HFE I A e

T oA o 78 oA {84 d g ARAl 2] 813 =] 1996

;34:127-131

. Bude RO, Rubin JM. Power Doppler sonography. Radiology

1996 ; 200 : 21-23

. Rubin JM, Bude RO, Carson PL, Bree R, Adler RS. Power Dop-

pler US:a potentially useful alternative to mean frequency-bas-
ed color Doppler US. Radiology 1994;190:853-856

. A7, 2715 Depiction of vasculature in breast masses with

power Doppler sonography : comparison with conventional color
Doppler sonography. EHFAL A12]83] A 532} g 3] 25
3. 1997; 209

. Birdwell RL, Tkeda DM, Jeffrey SS, Jeffrey RB. Preliminary ex-

perience with power Doppler imaging of solid breast masses.
AJR 1997;169:703-707

1019 —



J Korean Radiol Soc 1998;39:1015—1020

Solid Breast Lesions : Evaluation with Power versus
Conventional Color Doppler Sonography'

Seung-Bum Chin M.D., Shin-Ho Kook M.D., Young-Rae Lee M.D.,
Hae-Won Park, M.D., Yoon-Ok Park M.D., Jong-Wook Kim M.D., Young-Uk Lee M.D.,
Won-Kil Pae M.D.?, Yong-Lai Park M.D.?, Myung-Sook Kim M.D’.

IDepartment of Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University
ZDepartment of Surgery, Kangbuk Samsung Hospital, Sungkyunkwan University
3Deparzment of Pathology, Kangbuk Samsung Hospital, Sungkyunkwan University

Purpose:To compare power and conventional color Doppler sonography for depiction of the
vasculature of solid breast lesions, and to evaluate the usefulness of power Doppler sonography for
differential diagnosis of malignant breast lesions.

Materials and Methods:In order to detect vascularity, 82 cases of solid breast lesions were
evaluated by power and color Doppler sonography. Fifty-eight pathologically proven cases (37 be-
nign and 21 malignant lesions) were analyzed for the amount and patterns of Doppler signals, mor-
phology of vessels, and the diagnostic accuracy.

Results:In 45 of 82 cases, power Doppler sonography depicted flow better than did color
Doppler sonography, while in 37 cases, depiction was equal. On power Doppler sonography, the in-
cidence of marked blood flow in malignant lesions was three times higher than in benign lesions.
The pattern of vasculature was more predominantly central (85.5%) and penetrating (61.9%) in ma-
lignant lesions than in benign lesions. Branching (57.1%) and disordered vessels (33.3%) were more
frequent in malignant lesions than in benign. For the diagnosis of malignancy, sensitivity for power
Doppler sonography was 65%, specificity was 79% and diagnostic accuracy was 74.1%; for color
Doppler sonography, the corresponding figures were 76.2%, 74.8% and 75.1%.

Conclusion: Power Doppler sonography was more sensitive than color Doppler sonography for
the detection of flow in solid breast lesions. For the differentiation of beuign from malignant
lesions, however, there was no difference in diagnostic accuracy between the two modalities.
findings of central and penetrating distribution patterns of Doppler signals, and branching and dis-
ordered shapes of vessels, along with other sonographic criteria, are helpful for predicting malig-
nancy

Index words: Breast neoplasms, diagnosis
Breast neoplasms, US
Ultrasound(US), Doppler studies
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