
Introduction

Breast cancer has become the most threatening disease to

the female health and the second female malignant tumor

with a morbidity of 70 per 100,000 in large Chinese cities

[1]. Therefore, early diagnosis of breast cancer is quite im-

portant, which enhances cure rate, reduces mortality, im-

proves life quality of patients, and prolongs their survival

time. At present, early detection rate of female breast cancer

is still low [2], thus many patients cannot be treated early. 

Although hospitals in Guangdong have been equipped

with molybdenum target X-ray, color Doppler ultrasound,

and MRI, etc., the imaging technique is still in the ex-

ploratory stage compared with that in developed countries.

Some researchers attempt to establish connections for breast

cancer screening [3] and explore the mode of female breast

cancer screening in countries [4]. However, bottlenecks still

exist, such as prevalently improper screening techniques,

uneven distribution of high-end imaging diagnostic re-

sources, and isolated resources in each institution [5, 6].

Therefore, standardization of breast cancer screening with

imaging and network consultation are two important issues

that urgently need to be resolved. 

The present research group has gained abundant experi-

ence during previous breast cancer screening with imag-

ing, including the successful improvement of the detection

rate of early atypical breast cancer through the combina-

tion of molybdenum target X-ray and ultrasound screening

[7], application of new imaging technique such as MRI in

clinical research [8], and establishment of medical imag-

ing databases based on the internet [9]. In 2003, the Amer-

ican College of Radiology (ACR) published the fourth

edition of Breast Imaging Reporting and Data System (BI-

RADS), which standardized the breast cancer image

screening techniques [10]. However, how to establish the

consultation network of breast cancer image screening

based on existing internet is still an issue to be resolved.

The present research aimed to integrate the resources of

breast cancer imaging diagnosis in all medical institutions

in Guangdong, screen the breast cancer images, build up

the breast cancer imaging screening consultation network

(BISCN) with complementary advantages, and evaluate the

effect of BISCN on the detection rate of early breast cancer. 

Materials and Methods

General information
Institute of mammary gland disease prevention and control in

the Maternity and Child Care Center in Guangdong Province and
the sub-institutes in Yingde, Xinhui, Zhaoqing, Jiangmen, Boluo,
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Summary
Objective: This study aimed to construct breast cancer image screening consultation network (BISCN) that connects all levels of med-

ical institutions in Guangdong Province. Materials and Methods: Fourteen hospitals in different cities and counties (districts) of Guang-
dong were selected for breast cancer screening with imaging (breast X-ray, ultrasound, and MRI). “Breast Imaging Reporting and Data
System (BI-RADS)” was taken as reference to build up image data base of breast cancer screening and BISCN that is an internet-based
network platform. BISCN quality control was performed to improve the diagnostic accuracy and collaboration of members. In 2011, the
BISCN members underwent breast imaging diagnosis training and conducted a questionnaire survey. Results: BISCN allowed quick, syn-
chronous, and accurate communication and feedback of diagnostic imaging in breast cancer among all levels of medical institutions and
improved the ability of breast cancer screening in the province, as well as the detection rate of early breast cancer throughout the province,
especially in the grassroot units. The survey results showed that the trainees’ understanding situation of the training contents before train-
ing was 2.02 ± 1.75 points. Through the study, the participants considered that the teaching contents could solve the daily diagnose prob-
lems (2.91 ± 0.70 points), the post-training scores were improved (2.88 ± 1.23 points), and highly satisfactory with the teaching contents
(2.81 ± 0.53 points). All students passed the examination and were qualified for the future. Conclusions: BISCN is of good feasibility in
construction and applicability in management by raising diagnosis level of breast cancer in Guangdong Province.
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etc., were selected as pilot hospitals, where about 2,000 female
patients were screened for breast cancer. This study was con-
ducted in accordance with the declaration of Helsinki and with
approval from the Ethics Committee of Women and Children’s
Hospital, Guangdong Province. Written informed consent was
also obtained from all participants.

Clinical screening
Specialized doctors inquired the patients about the medical his-

tory and filled in uniform questionnaire forms. Specialized breast
examination was performed, which started from the observation
of abnormal changes in breast shape and skin, and then the pal-
pation to their mammary gland, areola, and axillary lymph nodes
to screen lump. If the lump was observed, its shape, size, loca-
tion, hardness, edge, and the lump activity were recorded. 

Image screening
All the patients were routinely examined by breast X-ray and

ultrasound, while part of them underwent MRI. 1) Breast X-ray
photographing: axial and lateral oblique position were selected as
routine photographing and symptoms such as morphology and
distribution of gland calcification, lump shape, size and edge,
structure distortion, sagging skin, and inverted nipple were ob-
served and recorded in the breast images. The risk ratios of breast
cancer were evaluated according to the fourth edition of BI-RADS
grading criterion published by ACR in 2003. 2) Breast ultrasound
examination: Breast lump morphology, edge, internal echo, pos-
terior acoustic shadowing, vertical and horizontal diameter, the
tumor blood supply, morphology and distribution of calcification,
structure disorder, and ultrasound imaging time-intensity curve
were observed, recorded, and evaluated according to the BI-
RADS grading criterion as well [11]. 3) MRI examination: lump
morphology, edge and enhancement pattern, the enhancement dis-
tribution pattern of non-mass-like lesion and internal enhance-
ment pattern, early enhancement rate, time-signal curve, and
apparent diffusion coefficient (ADC) values were also evaluated
according to the BI-RADS classification.

Surgical resection and followed up
The patients under BI-RADS classification IV were regularly

followed up; cases at BI-RADS IV, breast aspiration biopsy, duc-

toscopy or surgical resection were performed to obtain patholog-
ical result, which was taken as diagnostic gold standard together
with the results of follow-up over three years. 

Breast cancer imaging database and the establishment of BISCN
The database was constructed based on the above screening re-

sults. The databases of all levels of medical institutions in the
province were connected via internet platforms, including Shida
PACS remote consultation system and Tencent video software, to
establish BISCN in Guangdong Province. BISCN quality control
was performed to improve the diagnostic accuracy and collabora-
tion of members. In 2011, the BISCN members underwent breast
imaging diagnosis training and conducted a questionnaire survey.

Results

Breast cancer imaging database
According to female breast cancer screening results in

Guangdong, system software of breast cancer screening data-

base was programmed. Input information included general

information (name, age, occupation, educational level and

history of marriage, childbearing, menstruation, family, and

other diseases, etc.), specialized examination of breast, breast

X-ray, ultrasound and MRI results, follow-up results, etc.

BISCN establishment
BISCN established via internet platform in Guangdong is

now stably running, which performed a systematical, or-

dered, and informationized management of data resources

from all medical institutions in the province. It achieved re-

mote consultation and education, raised the level of breast

cancer diagnosis, and the detection rate of early cancer all

over the province, especially in the grassroot units. The

screening consultation situations, as well as the surgical and

pathological results of female breast cancer ultrasound and

molybdenum target of Guangdong Province from 2011-

2012 are shown in Table 1.

Table 1. — Screening consultation situations of female breast cancer ultrasound of Guangdong Province from 2011-2012.
Treatment-transferring hospital N Cases of ultrasonic Cases of molybdenum Surgical cases Breast cancer

BI-RADS Grade 4-5 target BI-RADS percentage

(positive rate) Grade 4-5 (positive rate)

Yingde Municipal Hospital
437 43 (9.8%) 24 (5.5%)

Invasive breast cancer 5;

of Maternal and Child Health fibroadenoma 6; papilloma 2
1.14% (5/437)

Xinhui Municipal Hospital
221 41 (18.6%) 30 (13.6%)

Invasive breast cancer 4

of Maternal and Child Health fibroadenoma 4; papilloma 2
1.8% (4/221)

Zhaoqing Municipal Duanhiu Intraductal carcinoma 1;

Dist. Hospital of Maternal 201 42 (20.9%) 9 (4.5%) fibroadenoma 4; papilloma 1; 0.5% (1/201)

and Child Health mastitis 1; canal saccular ectasia 1

Jiangmen Municipal Hospital
66 33 (50.0%) 11 (16.7%)

Invasive breast cancer 1;

of Maternal and Child Health fibroadenoma 3; papilloma 1
1.5% (1/66)

Boluo Municipal Hospital of
84 20 (23.8%) 10 (11.9%)

Invasive breast cancer 1;

Maternal and Child Health fibroadenoma 1; papilloma 1
1.2% (1/84)

Guangzhou Red Cross
67 9 (13.4%) 3 (4.4%)

fibroadenoma 1;

Hospital papilloma 1
0% (0/67)

Guangzhou Baiyun Dist.
164 35 (21.3%) 20 (12.1%)

Invasive breast cancer 2;

2nd Hospital fibroadenoma 6; papilloma 1
1.2% (2/164)
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Quality control
Breast cancer imaging data from each pilot hospital was

regularly gathered, analyzed, and evaluated and feedback

reports were produced. In order to enhance the diagnostic

level, workshops about breast cancer image diagnosis, ad-

vanced studies for breast imaging physicians, guest lec-

tures, and consultation in the grassroot units given by

senior experts were regularly carried out. In 2011, the

BISCN members performed the breast imaging diagnosis

training,and conducted a questionnaire survey (Table 2).

The survey results showed that the trainees’ understand-

ing situation of the training contents before training was

2.02 ± 1.75 points. Through the study, the participants con-

sidered that the teaching contents could solve the daily di-

agnostic problems (2.91 ± 0.70 points), the post-training

scores were improved (2.88 ± 1.23 points), and highly sat-

isfactory with the teaching contents (2.81 ± 0.53 points).

All students passed the examination and were qualified for

the future (Table 3).

Discussion 

Recently epidemiological data has confirmed decreased

mortality of breast cancer in developed countries mainly

due to effective screening system. Breast cancer screening

in China began in 1987; Xu Guang-wei et al. screened

106,385 women in Beijing within three years and 87 were

diagnosed with breast cancer (82/100000). Screening of

one million citizens from urban area in Tianjin discovered

470 patients with five-year survival rate of 75.5%. Simi-

lar investigations were carried out all over China, which

played a positive role in early diagnosis and treatment of

breast cancer. However, such screening lacks standard-

ized methods, modern techniques, long-term plan, and

follow-up data. 

Nowadays, breast cancer screening includes X-ray pho-

tograph, B ultrasound, and MRI, while large radioactive

damage and expensive expense respectively rule out CT

and PET-CT as routines. X-ray photograph is interna-

tionally recognized screening method for early breast

cancer, but its sensitivity and specificity are affected by

mammary gland density and the age of patients. Refer-

ence reported 5~15% of breast cancer images were false

negative even under the optimal imaging and diagnostic

conditions [12]. Recently, full field digital mammogra-

phy has been applied, in which the X-ray exposure was

reduced by 25~75% compared with traditional imaging

[13]. The detection rate of breast cancer symptoms also

increased significantly [14]. Breast ultrasound is the pri-

mary choice for adolescent, pregnant, and lactating pa-

tients with breast lesions [15]. However, the accuracy of

ultrasound diagnosis mainly depends on the equipment

and doctor’s experience, and it is not sensitive to tiny cal-

cifications [16]. MRI: the diagnosis of breast lump is ac-

Table 2. — Questionnaire results of the BISCN training in
2011.
Survey items N Full Results

distance (points)

(points)

Contents taught could solve the

daily diagnostic problems
64 1-3 2.91 ± 0.70

Post-training scores 64 1-3 2.88 ± 1.23

Satisfaction about the training

contents
64 1-3 2.81 ± 0.53

Satisfaction about the teaching

schedule
64 1-3 2.75 ± 0.81

Sanctification about the teaching

material
64 1-3 2.66 ± 0.91

Understanding situation of the

training contents before training
64 1-3 2.02 ± 1.75

Table 3. — Training situation of BISCN members in breast
imaging diagnosis.
Unit Number of Exam

participating qualification

people

Guangdong Provincial Hospital

of Maternal and Child Health
13 13

Qingyuan Municipal Hospital

of Maternal and Child Health
4 4

Shaoguan Municipal Hospital

of Maternal and Child Health
4 4

Shenzhen Municipal hospital

of Maternal and Child Health
5 5

Xinhui Municipal Hospital

of Maternal and Child Health
3 3

Puning Municipal Hospital

of Maternal and Child Health
3 3

Shaoguan Municipal Hospital

of Maternal and Child Health
3 3

Xinfeng County Hospital

of Maternal and Child Health
2 2

Meizhou Municipal Hospital

of Maternal and Child Health
3 3

Zhanjiang Municipal Hospital

of Maternal and Child Health
2 2

Jiangmen Municipal Hospital

of Maternal and Child Health
4 4

Heyuan Municipal Hospital

of Maternal and Child Health
3 3

Dongguan Municipal Hospital

of Maternal and Child Health
4 4

Chaozhou Municipal Hospital

of Maternal and Child Health
3 3

Nanhai Dist. Hospital

of Maternal and Child Health
3 3

Maoming Municipal Hospital

of Maternal and Child Health
3 3

Zhaoqing Municipal Hospital

of Maternal and Child Health
2 2

Sum 64 64 (100%)
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cording to the pathological morphology, signal charac-

teristics, enhancement pattern, and time-signal intensity

curve [17]. Studies showed that the ADC value in malig-

nant carcinoma group was significantly lower than that of

benign lesion and normal groups [18], and the sensitivity

and specificity of ADC diagnosis were 92.3% and 96.2%,

respectively [19]. MRI examination of breast has been

performed overseas, but only in some developed regions

of Guangdong due to the complicated and expensive

equipment [20].

Breast cancer screening in all medical institutions in

Guangdong lacks standardized screening techniques, di-

agnostic imaging criterion, and comparability among in-

stitutions, resulting in reduced working efficiency and

many misdiagnoses. The fourth edition of BI-RADS in

2003, firstly put forward by ACR in 1992, has been ex-

tensively adopted [21]. BI-RADS classification in screen-

ing standardizes breast X-ray report, reduces confusion of

image description, and monitors general investigation

[22]. Accepted by all medical institutions in the province,

the fourth edition of BI-RADS classification was em-

ployed for breast cancer report in the present research to

standardizing the breast cancer image screening tech-

niques.

Compared with foreign advanced imaging diagnostic

resources, the domestic high-end image diagnosis re-

sources are unevenly distributed without sharing. Senior

hospitals own advanced imaging equipment and diagno-

sis talents, while primary hospitals have more patients,

but outdated imaging equipments and few diagnosis tal-

ents without effective training. Moreover, imaging diag-

nosis of breast cancer started late in China; experts

specialized in breast are scarce; breast image consultation

based on internet is not established, which are bottlenecks

for breast cancer screening. Being the foundation of es-

tablishing BISCN, the present author group belongs to the

Maternity and Child Care Centers of Guangdong, which

is the highest among the centers in the province and the

leading institution of national breast cancer screening with

abundant network resources and experience of breast can-

cer screening. In 2011, the BISCN members performed

the breast imaging diagnosis training and conducted a

questionnaire survey (Table 2). The survey results showed

that the trainees’ understanding situation of the training

contents before training was 2.02 ± 1.75 points, indicating

that the trainees’ master degrees regarding breast imaging

diagnosis were low and uneven.

Networked consultation effectively integrates the re-

sources of breast imaging diagnosis from all medical in-

stitutions in the province. According to the results of

female breast cancer screening in the pilot hospitals, sys-

tem software of breast image screening database was pro-

grammed and the database was preliminarily established

in this research. Based on the database, breast image

screening databases in all medical institutions of the en-

tire province were connected via internet platform and

BISCN was established in Guangdong Province. In 2011,

the BISCN members performed the breast imaging diag-

nosis training and the participants considered that the

teaching contents could solve the daily diagnose prob-

lems (2.91 ± 0.70 points), the post-training scores were

improved (2.88 ± 1.23 points), and highly satisfactory

with the teaching contents (2.81 ± 0.53 points). All stu-

dents passed the examination and were qualified for the

future. The BISCN preliminary operation result showed

that the platform performed a systematical, ordered, and

informationized management of data resources from all

medical institutions in the province. It achieved remote

consultation and education, allowed consulting and cog-

nizing the database at any time, facilitated the communi-

cation among institutions and the training of image

diagnosing doctors, which raised diagnosis level of breast

cancer in Guangdong Province.
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