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Table 1. Grades of Imaging Technique Regarding Sonographic

Features

RCUS CUS PIHI

1. Grade 3 22 0 0

* Grade 2 0 21 1

Grade 1 0 1 21

2. Grade 3 21 2 0

* Grade 2 1 20 1

Grade 1 0 0 21

3. Grade 3 21 1 0

* Grade 2 1 21 0

Grade 1 0 0 22

4. Grade 3 14 2 3

* Grade 2 6 14 4

Grade 1 2 6 15

5. Grade 3 20 0 0

* Grade 2 1 22 0

Grade 1 1 0 22

6. Grade 3 9 3 0

(12/22) Grade 2 3 9 0

Grade 1 0 0 12

7. Grade 3 3 1 2

(6/22) Grade 2 0 5 1

Grade 1 3 0 3

RCUS Real-time compound US

CUS Conventional US

PIHI Pulse inversion harmonic image
* Statistically significant (p< 0.05) in factors 1—5

(by Friedman' s test)
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Fig. 1. Invasive ductal carcinoma in
right breast in a 54 -year-old woman.
A. Mediolateral oblique mammogram
shows a 2x 1.5 cm size mass with spic-
ulated margin (arrows) in right upper
outer breast.

B. CUS shows a hypoechoic mass with
angular margin in right breast.

C. RCUS shows more distinctive mar-
gin of the mass than that of CUS.

D. PIHI shows relatively poor margin
of mass, but posterior margin of the
mass is relatively clear.
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i Fig. 2. Invasive ductal carcinoma in
left breast in a 57-year-old woman.

A. Craniocaudal mammogram shows
a 2.5% 1.5 cm size lobular mass in lat-
eral aspect of left breast.

B. CUS shows a hypoechoic mass with
microlobulated border (arrows).

i C. RCUS shows a more distinctive
boundary echo pattern of the mass (ar-
TOWS).

| D. PIHI shows a relatively poor mar-
gin of the mass.
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7 Fig. 3. Invasive ductal carcinoma in

right breast in a 55-year-old woman.

A. Craniocaudal mammogram shows
a 5% 5 cm size ovoid mass with partial-
ly obscured margin with pleomorphic
microcalcifications in right upper out-
er breast.

B. CUS shows a heterogeneous hypoe-
choic mass with multiple internal
echogenic foci by microcalcifications.
C. RCUS shows also heterogeneous
hypoechoic mass. Inhomogeneous in-
ternal echogenicity of the mass and
clear distinction between the mass and
adjacent lactiferous ducts (arrows) are
demonstrated. But posterior acoustic

. shadow by calcifications is demon-

strated poorer than that of CUS.

D. PIHI shows multiple echogenic foci
with prominent posterior acoustic
shadowing (arrows).

Fig. 4. Invasive ductal carcinoma in
left breast in a 47-year-old woman.

A. Spot compression mediolateral
oblique mammogram shows relatively
ill-defined mass like density with clus-

| tered microcalcifications in left upper

inner breast.

B. CUS shows multiple irregular
shaped hypoechoic lesions (arrows)
with involvement of focal dilated lact-
iferous duct (open arrow).

C. RCUS shows more distinctive mar-
gin of scattered lesions (arrows) with
ductal involvement (white arrow).

D. PIHI shows indistinct margin of the
mass (arrows).
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Q.

Fig. 5. Invasive ductal carcinoma in

8 right breast in a 27-year-old woman.

A. Mediolateral oblique mammogram
shows an ill defined high density le-
sion (arrows) in right upper medial

8 breast.

.

12).

(10).
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B. CUS shows an ill-defined hypoe-
choic mass with internal necrosis (ar-
TOWS).

# C. RCUS shows a more distinct fea-

ture of multiple necrotic foci in mass
(arrows).

D. PIHI shows more indistinctive mar-
gin of necrosis (arrows).

Notes CUS : Conventional ultrasono-

gram
RCUS : Real-time compound ultra-
sonogram

PIHI : Pulse inversion harmonic image

(12-16).
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Value of Real-time Compound US in Diagnosis of Malignant
Tumor in Breast Comparing with Conventional US,
and Pulse Inversion Harmonic Images'

Soo Hyun Kim, M.D., Soo Young Chung, M.D., Sung Hwan Hong, M.D., Sang June Shin, M.D.,
Kyung Won Lee, M.D., Hong Chul Kim, M.D., Ik Won Kang, M.D.

'Department of Radiology, Hallym University College of Medicine

Purpose: To compare the usefulness of real-time compound US (RCUS) with that of conventional US (CUS)
and pulse inversion harmonic (PIH) imaging in the diagnosis of malignant breast tumors.

Materials and Methods: In 22 female patients whose mean age was 49 years, we evaluated the RCUS findings
of pathologically proven [core biopsy (n=9), mammotome tissue bigpsy (n=10), excisional bispsy (n = 3)] malig-
nant breast tumors, comparing them with the findings of CUS and PIH imaging. Evaluation of these masses
was in terms of their marginal distinction, internal echogenicity, boundary and posterior echo pattern, rela-
tionship with the adjacent lactiferous ductal system, and the presence of necrosis (12/22) and calcification
(6/22).

Results: In terms of marginal distinction, internal echogenicity, boundary echo patterns, and the relationship
with adjacent ductal system, RCUS was superior to both conventional US and PIH Imaging (p<0.05).
Conclusion: For the diagnosis of malignant breast tumors RCUS was more useful than CUS or PIH imaging.
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