
Introduction

Breast cancer is one of the common malignant tumors

in the female. The incidence of breast cancer is the third

in the malignances [1]. At present, the diagnosis of breast

cancer is mainly dependent on mammography in Amer-

ica and Asia [2, 3]. However, with the improvement of ul-

trasonic resolution and the development and application

of new ultrasonic technology, breast ultrasonography has

gained widespread acceptance as a diagnostic tool for the

evaluation of human breast disorders [4]. 

As reported and found by the present authors’ daily

work, some of the breast lesions diagnosed with Breast Im-

aging-Reporting and Data System for Ultrasonography

(BI-RADS-US) category 3 were diagnosed as malignant

by pathology after biopsy or surgery [5, 6] and some of the

breast lesions diagnosed with BI-RADS-US category 4C

were diagnosed as benign by pathology after surgery [7,

8]. Sonographers make a diagnosis promptly according to

the ultrasonographic findings of breast, but it is not clear

which one is more important when the decision is made.

The present authors will discuss the differences of ul-

trasonographic findings in breast lesions diagnosed with

BI-RADS-US category 4C in this work to determine which

malignant findings are more important.

Materials and Methods

Patients
All patients in inpatient departments underwent surgery (Janu-

ary 2009- December 2009), including 81 cases of benign breast le-

sions (age range 18-79 years, mean 47.23 ± 10.80; 47 cases of

adenosis, 21 cases of intraductal papilloma; 13 cases of fibroade-

noma), and 78 cases of malignant breast lesions randomly selected

(age range 26-73, mean 47.5 ± 8.93 years). All female patients

were examined by department of ultrasonic diagnosis and diag-

nosed with BI-RADS-US category 4C. The American College of

Radiology BI-RADS-US lexicon (ACR BI-RADS-US) was used.

This study was conducted in accordance with the declaration of

Helsinki and with approval from the Ethics Committee of the First

Affiliated Hospital of China Medical University. Written informed

consent was obtained from all participants.

Sonographic equipment and the scanning method 
A color ultrasound diagnostic system was used with the lin-

ear probe at the frequency of 7-14 MHz.

All patients took supine position. Two arms were placed on both

sides of the head; bilateral breast and axillaries were fully exposed.

Two doctors (with more than ten years of experience) scanned and

diagnosed the patients, with another doctor (more than ten years

experience) recorded the ultrasonographic findings retrospectively.

Malignant findings in BI-RADS-US category 4C 
The authors defined malignant findings in BI-RADS-US cate-

gory 4C: A-Irregular shape, B-indistinct boundary, C-phyllodes,
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D-poorly-defined margin, E-acoustic attenuation, F-penetrating

or tortuous surrounding vessels, G-RI ≥ 0.7, H-microcalcification.

Statistical analysis
Statistical analysis was performed by using SPSS 19.0 software.

The differences in the study group and the control group were com-

pared by means of the Chi-square x (Chi-square) test. The results

were considered statistically significant whenever p was < 0.05.

Results

Ultrasonographic findings in breast lesions diagnosed with
BI-RADS-US category 4C 

The ultrasonographic manifestations of malignant ultra-

sonographic findings in benign and malignant breast lesions

diagnosed with BI-RADS-US category 4C are shown in Fig-

ures 1 and 2.

The differences of malignant findings in breast lesions di-
agnosed with BI-RADS-US category 4C

Phyllodes and acoustic attenuation had statistical differ-

ences in the comparison of breast lesions (p < 0.05), irregu-

lar shape, indistinct boundary, poorly-defined margin,

penetrating or tortuous surrounding vessels, RI ≥ 0.7, and mi-

crocalcification had no statistical differences in the compari-

son of benign and malignant breast lesions (p > 0.05, Table 1).

Discussion

The pathological morphologies are the basis of ultra-

sonographic manifestations. A total of 159 cases in BI-

RADS-US category 4C were analyzed and the differences

of ultrasonographic findings in breast lesions were dis-

cussed in this paper. Interestingly the present results found

Figure 1. — Malig-

nant findings in be-

nign breast lesions

diagnosed BI-RADS-

US category 4C: A-

Irregular shape,

B-indistinct bound-

ary, C-phyllodes, D-

poorly-defined mar-

gin, E-acoustic atten-

uation, F-penetrating

or tortuous surround-

ing vessels, G-RI ≥

0.7, H-microcalcifi-

cation.

Figure 2. — Malig-

nant findings in ma-

lignant breast lesions

diagnosed BI-RADS-

US category 4C: A-

Irregular shape, B-

indistinct boundary,

C-phyllodes, D-poor-

ly-defined margin, E-

acoustic attenuation,

F-penetrating or tor-

tuous surrounding

vessels, G-RI ≥ 0.7,

H-microcalcification.
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that phyllodes and acoustic attenuation had statistical dif-

ferences in the comparison of benign and malignant breast

lesions, but the others had no statistical differences.

The ultrasonographic finding of phyllodes, which is the

most important imaging finding, is due to the multi-cen-

ter growth and uneven blood supply of the tumor. The

imaging findings of phyllodes in invasive lobular carci-

noma are consistent with their histopathological features.

Phyllode is the basic and essential diagnostic tool and can

distinguish between benign and malignant tumors ac-

cording to Choi  et al. [9]. Tan et al.[10] also reported

that ultrasonographic findings can be used to help pre-

operatively determine breast phyllodes tumors. The pres-

ent authors found in this study that the phyllodes are

more important malignant ultrasonographic findings and

its accordance with Choi et al. and Tan et al.. However,

Gurleyik et al.[11] considered that breast imaging modal-

ities are not helpful to differentiate idiopathic granulo-

matous lobular mastitis from invasive cancer. In addition,

some fibroadenomas have findings of phyllodes, and it

is difficult to distinguish [12, 13]. So when the breast le-

sions have phyllodes  inflammation and fibroadenoma

should be excluded. Further study is required to confirm

manifestations of phyllodes in inflammation and fi-

broadenoma to provide more detailed information for di-

agnosis of breast cancer.

Most of the acoustic attenuation is due to the reflection

and scattering of the malignant tumors to acoustic wave,

and only a small part of the attenuation is caused by ab-

sorption of acoustic wave. Attenuation of posterior echo

was detected in the cases associated with hyperplasia of

collagenized fibroblastic stroma, as reported by Tamaki et
al. [14]. Posterior acoustic attenuation on ultrasonography

are more frequently associated with invasive lobular carci-

nomas than with invasive ductal carcinomas [15]. Results

from high-frequency ultrasonic measurements of human

breast tissue specimens indicate that characteristics in the

ultrasonic attenuation can be used to differentiate between

normal, benign, and malignant breast pathologies [16, 17].

The present authors found in this study that the acoustic at-

tenuation is also more important malignant ultrasono-

graphic findings and its accordance with above research.

As reported, poorly-defined margin is the important ma-

lignant ultrasonographic findings diagnosing breast cancer

[18] except mucinous breast cancer [19, 20]. Although the

present authors found that there were no statistical differ-

ences in poorly-defined margin as shown in Table 1, it had

a high χ2 value. The present negative results may be be-

cause of the lack of cases and the different pathological

types of beast cancer; it therefore requires further study.

It is important that the present research found that the ma-

lignant ultrasonographic findings are not unique for breast

cancer [21]. However, because the benign lesions also have

the same ultrasonographic findings, the breast lesions were

usually over-diagnosed. The present authors analyzed 81

cases of benign breast lesions diagnosed BI-RADS-US 4C.

As shown in Figure 1, the eight malignant ultrasonographic

findings appeared on benign breast lesions and have no dif-

ference with Figure 2. Benign possibilities should be taken

into account when irregular shape, indistinct boundary, pen-

etrating or tortuous surrounding vessels, RI≥0.7, and mi-

crocalcification are found.

The authors found in this study that phyllodes and

acoustic attenuation are the important malignant ultrasono-

graphic findings in diagnosing breast cancer. The diagnos-

tic value of poorly-defined margin needs further study.
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