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Introduction
Breast cancer is the cancer that most frequently affects Japanese women. The
number of women who suffer from this disease is increasing, and while the mortality
has recently been reported to decrease, it has begun to increase again according to the
latest results. Also, as breast cancer often affects younger women than cancers at other
sites, its early detection and treatment are also of great social importance.
In Japan, population-based cancer screening aimed to reduce the mortality
began in the 1980s with the enforcement of the Health and Medical Service Act for the
Aged, and breast cancer screening by clinical breast examination (CBE) was started in
1987. Thereafter, because of the criticism that cancer screening in Japan was not based
on scientific evidence, the introduction of mammographic screening, which was
reported overseas to be effective, was evaluated, and its application to those aged 50
years and above was initiated in 2000, a memorable year, in the 4th Health and Medical
Services Law for the Aged. Moreover, in 2004, mammographic screening was
introduced to those in their 40s, an age bracket with a high incidence of breast cancer in
Japan, in the 5th Health and Medical Services Law for the Aged. Simultaneously, it was
decided that breast cancer screening would be performed, in principle, by
mammography. In 1998, immediately before the introduction of mammographic
screening, the budget for cancer screening was incorporated into general revenue, and
uniform breast cancer screening sponsored by the national government was replaced by
health screening under the initiative of local governments.
The sensitivity of mammographic screening is known to be low in the 40s, in
which the breast density is high, compared with higher age brackets. Clinically, also,
mammography occasionally fails to visualize palpable breast cancers. To compensate
for this drawback, the Ministry of Health, Labor and Welfare recommended
continuation of CBE, but there is no scientific evidence of the reliability of CBE for the
detection of early breast cancer, and the quality control of CBE is extremely difficult.
On the other hand, breast ultrasonography has been employed clinically for
decades in Japan, and not only palpable breast cancers have been visualized, but also
impalpable breast cancers in large breasts or deep areas of the breast have been detected.
Because of these reasons, breast cancer screening using wltrasonography is also
performed primarily on an optional basis. Ultrasonography is considered to be suited for
Japanese women, who often have high-density breasts. However, there is no scientific
evidence supporting the effectiveness of ultrasonography for breast cancer screening,
and its introduction in population-based screening was questionable.
To resolve this issue, the “Japan Strategic Anti-cancer Randomized Trial
(J-START), a strategic research for cancer control, was carried out from 2007. This was
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a large-scale randomized controlled study to assess whether or not the concomitant use
of mammography and ultrasonography is effective for breast cancer screening in
women in their 40s. After 2-year follow-up, the results concerning the primary
endpoints were appeared in the Lancet (1), describing that the J-START assesses the
efficacy of mammography and adjunctive ultrasonography in improving sensitivity and
detection rate of early breast cancers. Adjunctive ultrasonography may be introduced in
population-based screening for the future. However, it is still necessary to evaluate the
mortality-reducing effect, screening implementation system, and minimization of harms
of screening before introduction.
The above report may trigger further spread of breast cancer screening using
ultrasonography, but quality control is important in health screening. Prior to the
initiation of the J-START, the hand held breast ultrasonography screening (HHBUS)
guidelines were prepared concerning the devices used, examination procedures,
evaluation criteria, and education of the screening staff. This book was written using the
HHBUS guidelines as a reference, and incorporating new findings and activities to
provide such information to staff involved in breast cancer screening. The HHBUS for
breast cancer screening has already been performed in somewhere, although the quality
control is insufficient at many facilities, in particular at opportunistic screening. The
Ultrasonography Screening Quality Control Committee of the Japan Association of
Breast Cancer Screening took the initiative in the preparation of this book as it was
considered urgently needed to prepare a manual for quality control to minimize
disadvantages in the screening.
The objective of this book is to lead all facilities and institutions that would
perform HHBUS with appropriate quality control, and to allow them and other
organizations to evaluate the degree of achievement. It was prepared to describe matters
that are necessary for facilities that perform HHBUS and their staff in a manner easiest
to understand. The basic modality for breast cancer screening is still mammography, and
ultrasonography screening is just an adjunctive, therefore ultrasonography alone is
excluded in this book. This is the first edition and will be revised as the need arises. We
hope that this book proves to be useful for the implementation of high-precision breast
cancer screening using adjunctive ultrasonography.
Reference
Ohuchi, N. et al. Sensitivity and specificity of mammography and adjunctive
ultrasonography to screen for breast cancer in the Japan Strategic Anti-cancer
Randomized Trial (J-START): A randomized controlled trial. The Lancet 387, 341–348
2016.
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1. Epidemiology
Breast cancer ranks the 5th in mortality in Japan, following colon, lung,
stomach, and pancreatic cancers (Table 1) but has caused death in more than 13,000
women annually since 2010. The mortality due to breast cancer has been increasing, and,
despite a slight decrease in 2012, has been increasing again since 2013 (Table 2). Deaths
due to breast cancer are often observed in younger people (Table 3), and, among age
brackets, breast cancer is the most frequent cause of cancer death from the 30s to the
age of 64 years.
Also, breast cancer is the most prevalent cancer in Japanese women (Table 4),
and the number of patients with breast cancer was about 76,000 in 2010. One of every
12 women is estimated to develop breast cancer. The incidence of breast cancer
previously peaked at the ages of 45-49 years but currently shows 2 peaks at the ages of
45-49 and 60-64 years (Table 5).
Internationally, the incidence of breast cancer is lower in Japan than in Western
countries. However, while the mortality due to breast cancer is decreasing in Western
countries, it continues to increase in Japan. A cause of this increase has been suggested
to be the low breast screening rate. Also, breast cancer is more prevalent in older people
in Western countries but in younger people in Japan as mentioned above. Therefore, a
method for breast cancer screening effective in these age brackets is needed.
Ultrasonography is expected to be such a procedure.
Source
Cancer Information Service, Center for Cancer Control and Information Services,
National Cancer Center
http://ganjoho.jp/reg_stat/index.html
Date of access: November 23, 2015
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Table 1. Mortalities due to major cancers (females, 2014)
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Table 3. Mortalities due to major cancers per 100,000 women in various age brackets in
2014
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Table 4. Estimated numbers of patients in various age brackets in 2011
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Table 5. Estimated prevalence of breast cancer in various age brackets by the year of
diagnosis (per 100,000 people)
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2. Breast cancer screening using ultrasonography
2.1. Target population and methods
2.1.1. Target population
The targets of screening are asymptomatic women. If prospective participants
are symptomatic, they are advised to promptly visit breast cancer specialists. However,
those with breast pain alone may be regarded as screening targets, because it is very
unlikely to be a symptom of breast cancer.
Breast cancer screening is performed basically by mammography, and
mammography is not omitted by performing ultrasonography. However, as the
sensitivity of mammography for detecting breast cancer in dense breasts is low, the
usefulness of concomitant ultrasonography is considered to be high. In fatty breasts, on
the other hand, the benefit of the addition of ultrasonography is small. In the United
States, laws recommending disclosure of the breast density to women participating in
screening programs have been enacted in many states, but there have been few studies
evaluating the sensitivity of mammographic screening according to the breast density in
Japan, and which are good candidates for ultrasonography has not been established.
Moreover, while the screening method may be selected according to the age brackets in
population-based screening, it is presently difficult to perform tailor-made screening
such as that according to the breast density.
Concerning the age, the subjects of the J-START were women in their 40s, who
show a high incidence of breast cancer, are premenopausal, and frequently have dense
breasts. In women in their 30s (early 30s, in particular), disadvantages of breast cancer
screening are large, because this age tend to have low incidence of breast cancer and
contain relatively high percentage of patients who require further test which results in
the low positive predictive value. If opportunistic screening is performed, the possibility
of disadvantages must be explained. The usefulness of the addition of ultrasonography
in women aged 50 years and above has not been validated.
Not only women who have breasts of no indications for mammography,
chest-wall disorders , those after pacemaker implantation and cardioverter defibrillator
insertion, for whom mammography is not recommended at screening facilities, but also
those after V-P shunt insertion or under warfarin therapy, in whom mammography
should be performed carefully, may be aggressively screened by ultrasonography.
Concerning breast enlargement surgery, silicone or saline implants seldom interfere with
ultrasonography, but breast augmentation by injection may interfere with examinations,
and follow-up at a medical institution is recommended.
The contralateral breasts after mastectomy for breast cancer are targets of
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screening including mammography, but there is no evidence as to whether or not
biennial screening is sufficient in this high-risk group, and the judgment is left to the
physician in charge.
If ultrasonography suggests abnormality, but the lesion is judged to be benign
by a further test, screening is not contraindicated if the physician in charge judges that
the patient can be followed-up by screening, and if previous images of the part judged
to be abnormal are available as references at screening. However, it is necessary to
explain to the subjects that the possibility of recall for referral is slightly high.
2.1.2. Screening intervals
According to the national guidelines for cancer screening, breast cancer
screening should be performed biennially in the same person. In the J-START, in which
mammography and ultrasonography are performed simultaneously, both examinations
are performed biennially. The criterion that masses 5 mm or less in diameter are
excluded from the targets of a further test is based on the assumption that masses 5 mm
or less in diameter without a halo or interruption of mammary gland interface are likely
to be non-invasive even if they are cancers and that they remain in the T1 stage after 2
years if the doubling time is normal at 120 days or longer. The validity of this criterion
and usefulness of annual screening must still be evaluated.
2.1.3. Screening methods
The methods of the concomitant use of mammography and ultrasonography are
classified as follows:
(1) One-facility method and two-facility method
The one-facility method is performing both mammography and
ultrasonography at the same facility, and the two-facility method is performing them at
different facilities. An example of the two-facility method is performing mammography
at a facility with a mammographic system and performing ultrasonography at a clinic
without a mammographic system. The one-facility system is preferred in consideration
of the convenience of the screenees and bidirectionality of information. If the
two-facility method is inevitably employed, it is recommended to perform
mammography first and, after checking the information obtained (images and, at least,
the results of the first image reading), performing ultrasonography at another facility. In
this event, also, a system that permits combined assessment as described below should
be created.
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(2) Simultaneous combined method and separate combined method
The simultaneous combined method is performing ultrasonography while
checking mammographic images, and the separate combined method is performing
ultrasonography without mammographic information. Even by the simultaneous
combined method it is often difficult to view mammographic images in the ultrasound
examination rooms under the environment as at their appropriate reading. Comments by
mammography radiographers on the sites and lesions that need particular attention and
acquisition of knowledge about mammogram reading by ultrasonographers contribute to
improvements in the sensitivity of ultrasonography and reliability of ultrasonography at
combined assessment. While the simultaneous method is preferable, combined
assessment is also possible by the separate combination method.
(3) Independent assessment and combined assessment
The independent assessment is evaluating mammograms and ultrasonograms
separately and performing a referral if the findings by either modality are abnormal. The
combined assessment is evaluating images by each modality first and then selecting
those who require a referral by comprehensively evaluating the findings by the two
modalities. Generally, the recall rate is higher, and the specificity is low, by the
independent assessment because of the low agreement rate between the two modalities.
For screening using mammography and ultrasonography in combination, the
one-facility method, simultaneous combined examination, and combined assessment is
the most recommendable. In consideration of benefits of the participants, it is desirable
to create a system that allows combined assessment by some method.
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2.2. Institution standards
2.2.1. Standards for the ultrasonography equipment
The use of a device requires adherence to criteria shown in “3. Standards for
equipment”. Even a device fulfills the standards on the catalogue level, continuous use
of the device is not recommended after expiration specified by the manufacturer.The use
of a compact system with a built-in monitor is not recommended, because the monitor is
small and inferior in image quality including the clarity. And the operability and image
quality are markedly affected by the examination environment including illumination.
2.2.2. Standards for the image quality
It is necessary to maintain the ultrasound device in a condition adequate for expected
performance, and maintenance of the device using phantoms and attention to age
deterioration are needed.Also, image quality assessment by an independent organization
is recommended while such services are not yet available as a system.
2.2.3. Standards and education for examiners
The examination must be performed by physicians, clinical laboratory technicians,
radiological technologists, and nurses with expert knowledge about breast diseases and
skill in breast ultrasonography. As for the required skill level, it is desirable that the
examination be performed by staff members of the above professions who have
attended a 2-day training program hosted or co-hosted by the Japan Central
Organization on Quality Assurance of Breast Cancer Screening and have achieved
satisfactory results. Registered medical sonographers of the Japan Society of
Ultrasonics in Medicine (JSUM) (superficial organs or health screening categories) can
be certified by passing the examination without attending the training program. It is also
desirable that the assessment is made by physicians who have completed the training
program and achieved adequate results. Board certified fellows of JSUM (breast or
synthetic category) can also be certified by passing the examination without attending
the above training program.
*: A similar program was hosted or co-hosted until 2012 by the Japan Association of
Breast and Thyroid Sonology (JABTS). A history of attendance at this program is
similarly valid.
2.2.4. Establishment of a quality control system
Facilities that perform screening are expected to have accurate knowledge about their
own process indicators and observe the items mentioned in the checklist for the
operation assessment of screening organizations. For this purpose, the facilities must
acquire personnel or appoint staff members for the operation. Since the operation
consists mainly of clerical work such as handling inquiries and statistical procedures, it
is recommended to appoint special clerical workers at institutions that deal with a large
number of screenings.
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2.3. Quality control
2.3.1. Quality control for the implementation of screening
High quality of the ultrasound device, images, examiners, and evaluating
physicians is essential for the implementation of breast cancer screening. Thus the
fulfillment of all these factors and their efficient management make high-precision
screening possible, however, this is insufficient. A precise screening and a feedback lead
to the recognition, evaluation, and improvement of the screening results. In addition, the
transfer of information from screening facility to referrals contributes to improvements
in the accuracy of detailed examinations. It is necessary to prepare a quality control
system that increases the precision at both institutions. For population-based screening,
there are quality control standards of the interim report by the MHLW(Ministry of
Health, Labour and Welfare) evaluation committee on cancer screening (June 2007).
Since quality control is also needed to be implemented in opportunistic screening, this
section focuses on quality control at screening facilities including both opportunistic
and population-based screenings. There are indicators for organizations of local
authorities and prefectural governments to assess the structure, technique and device of
cancer screening programs. They are attached with partial modification (for the addition
of ultrasonography) as references.
2.3.2. Indicators of project assessment
The aim of breast cancer screening is to reduce the mortality of breast cancer,
and project assessment of cancer screening should be evaluated by the decrease in the
mortality rate as an “outcome index”. However, in population-based screening,
mortality-reducing effects can be assessed by the age-adjusted mortality rate of breast
cancer in each region, but the evaluation in the local authorities with a small population
is difficult and requires long lasting follow-up. Moreover, in opportunistic screening, in
which the relevant population cannot be identified, calculation of the mortality-reducing
effect is impossible. Therefore, from the viewpoint of continuously securing the quality
of screening in the project assessment of cancer screening, it is necessary to
exhaustively evaluate “technical/organizational indicators” and “process indicators” and
is important to consequently reduce the mortality rate of breast cancer . The process
assessment is shown as the following major indices of project assessment.
(1) Cancer screening rate
The cancer screening rate is the rate of those who were actually screened in the
target population. The higher the rate, the more desirable. Since breast cancer screening
is performed once every 2 years, the screening rate is calculated by the following
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equation.
Screening rate = [(number of screenees in the previous year) + (number of screenees in
this year) – (number of those screened consecutively in the previous and this
years)]/(number of target population in this year*)  100
* The number of target population is calculated similarly to annual cancer screening.
(2) Recall rate for referral
Number of screenees judged to require referral /number of screenees  100
(3) Referral rate
Number of screenees who underwent referral /number of screenees recalled for a
referral  100
(4) Cancer detection rate
Number of screenees found to have cancer/number of screenees  100
(5) Positive predictive value (PPV)
Number of screenees found to have cancer/ number of screenees recalled for a detailed
checkup  100
2.3.3. Checklists for project evaluation (for screening facilities)
1. Explanation to the participants
(1) Has it been explained that screening is for asymptomatic women?
(2) Has it been explained that screening cannot detect all breast cancers?
(3) Have adverse events associated with screening (false positives, overdiagnoses) been
explained?
(4) Have the screenees been clearly informed in advance that they are required to
undergo referral if they are judged to?
(5) Has it been explained that the screening results (including image information) will
be transferred to the referral at the request of the organization?
(6) Has it been explained that the results of the detailed checkup and treatments will be
collected from the referral to be used for the quality control?
(7) Have those who have not undergone a referral been encouraged to be examined.
(8) Have the screenees given explanation and education about the necessity of, and
methods for, breast self-examination?
2. Quality control of examinations
(1) Are the examination items appropriate for the screenees? (Do they fulfill the
standards of recommended examinations based on age?) If the examinations have not
been proved to have a mortality-reducing effect and are performed in opportunistic
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screening, have the disadvantages of the examinations in question been explained?
(2) Are the records of medical interviews and examination results securely stored for at
least 5 years?
(3) Are mammograms and ultrasonograms securely stored for at least 5 years?
(4) Does the mammographic system fulfill the standards specified by the Japan
Radiological SocietyNote 1)?
(5) Are the dose and image quality of mammography are subject to external assessment
by an independent organization?
(6) Has the radiographer completed appropriate training in mammographyNote 2)?
(7) Does the ultrasonography equipment fulfill the standards specified by this book
(Chapter 3)?
(8) Has the examiner completed appropriate training in ultrasonographyNote 3)?
3. Quality control of image reading and evaluation
(1) Are mammograms examined by two readers and evaluated comprehensively with
ultrasonograms?
(2) Has the first reader of mammograms completed training sessions for mammogram
readingNote 2) and been graded as A or B on the assessment test?
(3) Has the second reader of mammograms completed training sessions for
mammogram readingNote 2) and been graded as A or B on the assessment test?
(4) Has the interpreter of ultrasonograms completed appropriate training in
ultrasonographyNote 3) and been graded as A or B. Or has the interpreter shown grade A
or B performance on the assessment test?
(5) Has the final judge completed training sessions in mammogram readingNote 2),
appropriate training in ultrasonographyNote 3), and training in combined assessment Note 4)?
4. Quality control as a system
(1) Have reports of the results of the further test and treatments been received from the
organizations that have performed?
(2) Are conferences and a committee (independent board including breast cancer
specialists) established for the diagnosis?
(3) Are process indicators such as the recall rate for referral, referral rate, cancer
detection rate, and positive predictive value monitored and evaluated? These data must
be collected by the screening method, age bracket, and screening history. In cancer
patients, data about the numbers of early cancers and non-invasive cancers should be
classified .

– 13 –

Note 1) Specification standards for radiographic equipment used for breast cancer
screening: See pp.5-6 of the Guideline for breast cancer screening by mammography
—Quality control manual ver. 4
Note 2) Training sessions based on the basic training program concerning imaging,
reading, and quality control of mammography
Training sessions based on the basic training program means 2-day or longer training
sessions hosted or co-hosted by the Education/Training Committee of the Japan Central
Organization on Quality Assurance of Breast Cancer Screening. They include training
sessions that have been provided by the “Research and Study on the Implementation
and Improvement in Accuracy of Mammographic Screening” Team, “Research and
Study on the Promotion and Improvement in Accuracy of Mammographic Breast
Cancer Screening” Team, and Breast Imaging Guideline/Quality Control Propagation
Team of the Japanese Society of Radiological Technology.
Note 3) Appropriate training in ultrasonography
Appropriate training means 2-day or longer training sessions hosted or co-hosted by the
Education/Training Committee of the Japan Central Organization on Quality Assurance
of Breast Cancer Screening. They include training sessions with nearly the same
contents as the above hosted or co-hosted by the Japan Association of Brest and Thyroid
Sonology (JABTS).
Examiners who are registered medical sonographer of the Japan Society of Ultrasonics
in Medicine (JSUM) (superficial organs or health screening categories) or physicians
who are board certified fellow of JSUM (breast category or synthetic category)
appropriately graded at the above training sessions are included.
Note 4) Training sessions concerning combined assessment
Training sessions hosted by the Combined Assessment Committee of the Japan
Association of Breast Cancer Screening (JABCS). Since the sessions are still in
preparation, participation is not required at present but is recommended for the future.
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3. Standards for equipment
3.1. Standards for equipment
3.1.1. Equipment
(1) The standards are applied to real-time hand held breast ultrasonography ( HHBUS)
equipment. (Concerning the equipment of automated whole breast ultrasonography
(AWBUS), standards, procedure, and evaluation methods must be newly prepared when
it becomes commonly available.)
(2) Equipment that allows the superficial organ probe to adequately function.
(3) Equipment capable of pre-setting and image modification suitable for the breast
Supplement. Full-digital equipment is recommended.
3.1.2. Probe
(1) A probe described by a manufacturer of ultrasonogrphy equipment as designed for
the breast must be used.
(2) The frequency range used must include 10 MHz. Or a probe with an operating
frequency of 6.0 MHz or higher.
(3) The scan field width must be 35 mm or above. If used for screening alone, a probe
with a field of view width of about 50 mm is appropriate for examining a large number
of screenees.
(4) The “penetration depth (B mode)” shown in “article specifications” of the “attached
document” of the equipment must be “50 mm or greater”.
3.1.3. Monitor
(1) The monitor must provide satisfactory images without causing stress to the
examiner.
(2) The monitor must have a sufficient size.
(3) A liquid crystal monitor with high response rate and low angle dependency must be
used.
Additional statement: The monitor used for image reading must clearly and faithfully
reproduce the images at scanning.
3.1.4. Memory devices
(1) Both still and moving images are recommended to be stored as digital data, which
do not deteriorate with time.
(2) It is desirable to improve the network environment by incorporating LAN and a
filing system.
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(3) DICOM is recommended as a recording format. If files are required to be
compressed, they must be 1/5 or less of the original and should not be compressed
excessively.
(4) Even if digital recording is possible, backup such as hard copies must be prepared in
case of mechanical trouble.
(5) If a digital recorder is not available, hard copies must be filed.
(6) Recorded images and output images must always be adjusted to allow examination
images to be reproduced.
3.2. Determination of conditions
3.2.1. Imaging conditions
(1) By setting all knobs of STC (TGC) at the center, shallow to deep parts of the images
must be presented at uniform brightness (Fig. 1).
If a single equipment is also used for examination of fetuses or the heart, caution is
needed, because the setting of STC may be changed.
(2) The overall brightness and tone should be appropriately adjusted by changing the
gain and dynamic range, respectively (Fig. 2).
(3) In breast tomography, the gain and dynamic range should be adjusted to levels at
which the skin is delineated as a multilayer structure, and structures such as
subcutaneous fat tissue, superficial layer of superficial fascia, mammary gland tissue,
retromammary space, and greater pectoral muscle can be clearly delineated, and the
structure of the mammary gland parenchyma and internal echoes of the mass can be
accurately interpreted (Fig. 3).
(4) Tissue harmonic imaging, spatial compound function, and special image filters must
be used by understanding their characteristics (Fig. 4).
3.2.2. Depth of field
(1) The depth of field is usually adjusted to 40-50 mm.
(2) The depth of field may be enlarged or compressed appropriately according to the
breast size or lesion, but excessive enlargement must be avoided.
3.2.3. Points of attention in using the equipment
(1) After the examination, the jelly at the surface of the probe is wiped off and the
machine set to freeze mode.
(2) Regular maintenance is recommended to avoid deterioration of the performance of
the equipment or probe. It is important to regularly image phantoms and check
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Fig. 1

All knobs of STC are set at the center.

low

narrow

adequate

adequate

high

wide

Fig. 2 Upper panels: Images in different GAIN level
The gain should be adjusted to levels at which the internal echoes of the masses are adequately seen.
Lower panels: Images in different Dynamic Range
A smaller/narrow range will display rough and appear as a higher contrast with a more black‐and‐
white image. A broad/wide range will display a monotonous image.
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Fig. 3 The skin is demonstrated as a multilayer, and the structures of greater pectoral muscle
can be clearly delineated. The appropriate gray level of the subcutaneous fat and the mammary
gland can provide the structures within mammary gland.

Fig. 4
The top left: spatial compound (‐), image filter (‐)
The top right: spatial compound (‐), image filter (+)
The lower left: spatial compound (+), image filter (‐)
The lower right: spatial compound (+), image filter (+)
Spatial compound changes the status of posterior echoes and lateral shadows.
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Fig. 5
Adjust the brightness at the darkest level of the gray scale bar where becomes slightly
brighter than the basis of black.
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deterioration of images and perform daily checkup. (See 3.3 and 3.4)
3.2.4. Adjustment of the monitor/printer
1 Adjustment of the monitor
(1) For liquid crystal monitors, the technician from the manufacturer or operating
manual of the equipment should be inquired for details of the adjustment procedure. The
monitor should not be set in a manner that it directly reflects lights. If the visibility of
the monitor declines due to marked changes in the lighting of the examination
environment, it must be increased by adjusting the brightness of the monitor rather than
adjusting the gain of the equipment itself.
(2) The contrast or brightness of the monitor should be adjusted only when the
environment of the use of the equipment such as the illumination of the room has
changed and must not be changed for regulating the image quality of the entire
equipment. Changing the setting of the monitor does not change the output image.
2 Adjustment of the printer
(1) Recording paper suitable for the printer must be used. The brightness and contrast of
the printer must be adjusted to have the printer reproduce recorded images faithful to the
monitored images.
(2) The brightness is adjusted by making the darkest part of the gray scale bar (Fig. 5) is
recognized as slightly lighter than the surrounding black. At this time, the white area of
the gray scale bar becomes mostly white, and the bar can hardly represent differences in
tone. The contrast should be adjusted by giving priority to the visibility of the presented
images. Adjustment should be made in a manner that the subcutaneous fat and
mammary glands are contrasted, and the structure of the mammary gland parenchyma
can be accurately recognized (Fig. 3).
If one equipment is used for examination of many sites including fetuses and
the heart, adjustment of the printer may be necessary depending on the site of
examination. Adjustment should be performed by recording the appropriate brightness
and contrast levels for each site. For example, if the conditions of the printer have been
set for examination of fetuses, examination of the breast with the same setting often
results in dark and over-contrasted images.
3.3. Management of image deterioration using phantoms
Initially, the objective of the use of quality control phantoms was to determine
the standards for the equipment and images and select equipment that could be used for
screening. However, because of the difference between the standard sound velocity of
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the equipment and the sound velocity of the phantom material, the receiving focus
disagreed, causing discrepancy of evaluation between clinical images and phantom
images. Also, as various special functions are performed in the present ultrasound
equipment by original methods of manufacturers, it has become impossible to set up
standards for the equipment and images using images of a single phantom. For this
reason, it was decided to use phantoms only for the control of time-associated changes
in images. Phantoms are imaged regularly under the same conditions, and image
deterioration is managed by comparison with the initial images. Here, a method for
quality control using the 41902-000US-4 breast ultrasound quality control phantom of
Kyoto Kagaku Co., Ltd. is described.
3.3.1. Points of attention in phantom imaging and imaging methods
1 Points of attention in imaging
(1) Perform imaging at least 15 minutes after switching on the equipment.
(2) Put the phantom on a flat place.
(3) Use the phantom at a fixed temperature of 23-26C (Fig. 6). (Attention is needed,
because the sound velocity changes with the phantom temperature.)
(4) Set the focus at the center of the target or slightly deeper.
(5) Keep the probe in a vertical position and freeze images carefully (Fig. 7).
(6) Collect and store the data of the phantom images obtained using free software such
as K-PACS or Apollo View Lite, and compare the phantom images with the standard
images by placing them side by side (Figure 8).
2 Imaging methods
Always perform imaging under the same conditions.
(1) Fixed the STC (TGC) all at the maximum position (Fig. 9).
(2) Fix the GAIN at one level at which clear phantom images are obtained such as 70
dB and memorize it.
(3) Image gray scale and dot targets at a depth of 1 cm (Fig. 10).
(4) Record the images as digital data.
(5) Since there are various parameters in the latest digital devices, memorize their
values for each device and always perform imaging under the same conditions. It is
recommended to preset conditions for quality control and register it in the equipment.
3 Evaluation
(1) Always perform comparative evaluation by placing the images side by side with the
standard image obtained at the first imaging. Regarding 2 items, i.e., the base density of
the gray scale targets and resolution of the dot targets, whether or not there are changes
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in the image is visually evaluated.
(2) Contact the manufacturer if any change has occurred.
4 Handling of the phantom
Since the phantom is made of a urethane material, it is vulnerable to external
stress and requires utmost caution in handling. Particularly, as the phantom surface is
prone to damage, wash off attached jelly and dirt with water after imaging and wipe the
water off carefully with dry cloth.
3.4. Daily checkup
3.4.1. Checkup before turning on
The following items must be checked by visual examination and palpation.
(1) Appropriateness of the temperature and humidity of the examination room for the
use of the equipment.
(2) No dew condensation in the examination room.
(3) No damage such as scratches, fissures, or breaks in the probe surface or acoustic
lens.
(4) No damage such as scratches, fissures, or breaks at the junctions of the cable with
the probe and connector.
(5) No twisting, scratches, or fissure in the cable of the probe.
(6) No twisting, scratches, or fissure in the power cable of the equipment.
(7) The power plug is connected to an earthed 3P outlet.
(8) The casters of the equipment are locked.
(9) The monitor screen is clean without dust, fingerprints, or gel attached to it and has
no scratches, fissures, or breaks.
3.4.2. Checkup after turning on
The following items must be checked by visual examination and palpation.
(1) No abnormal elevation of the probe surface temperature.
(2) No abnormal sound, smell, smoke or heat generated from the equipment.
(3) No error message.
(4) The network and recording systems including the printer function normally.
(5) Multiple probes can be switched normally, and there is no damage or break in the
probes.
* If there is a break in the probes, disconnection of the cable, or disorder of the chip,
signals are not sent or received at the corresponding site, causing a defect in the image.
A simple method for detecting such a defect is searching for any defect in the image on

– 22 –

the monitor by applying jelly and slowly and continuously moving the clip from one
end to the other of the acoustic lens (Figure 11).
(6) The switches and knobs on the panel function normally.
(7) The date and time are set correctly in the main unit of the equipment.
(8) There is a sufficient free space in the hard disc of the equipment.
* The results of daily checkups must be recorded and filed.
3.5. Regular checkups and cleaning
(1) Operations to be performed daily: Cleaning of the examination room
(2) Operations to be performed weekly: Cleaning of the main unit of the equipment
including the monitor and peripheral devices.
(3) Operations to be performed monthly: Cleaning of the air inlet and filter of the
equipment. Whether or not there is any change in the image must be checked using a
phantom.
* A maintenance contract with the manufacturer is recommended.
Supplement: Recently, a phantom that can be imaged by a single scan has been prepared.
If it is used, daily check of image deterioration is possible (Figure 12).
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Fig. 6
Use the phantom at a fixed temperature.

Fig. 7
Keep the probe in a vertical position because unfitting angle makes unstable.

2009.11.04（ standard images ）

2010.06.07

Fig. 8
Compare the phantom images with the standard images by placing them
side by side.
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Fig. 9
Left: Adjust the STC (TGC) knobs at the right.
Right: Adjust the GAIN at the level where the targets are well seen.

Fig. 10
2010.06.07
Gray2009.11.04（基準画像）
scale targets (left) and dots targets (right)
at 1cm depth. They are used to monitor the
degradation of the images.
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Fig. 11
Left: To affirm the absence of defects in the image on the monitor, apply jelly and slowly and
continuously moving the clip from one end to the other of the acoustic lens.
Right: A defect in the image by a break in the transducer (arrows), and a normal image with a clip.

Fig. 12
Left: The compact phantom, Right: The ultrasound image using the phantom.
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4. Examination methods
4.1. Examination methods
It is the most important in ultrasonography to perform it efficiently without
missing lesions. For this, the examiner should maintain a comfortable position and try to
properly and smoothly manipulate the probe.
1 Screenee’s body position
Supine. In the basic position, the screenee spreads her arms to uncover both breasts and
create spaces that permit scanning of the lateral parts of the breasts. If the screenee has
large breasts or soft and easily disfigured breasts, she may be asked to raise the arms or
change the body position to immobilize the breasts, reduce unevenness, and facilitate
scanning. The body position should be changed until the nipple is positioned at the top.
In drooping breasts, examination of the lower part is facilitated by lifting the arm.
2 How the probe should be held.
Hold the probe at the lowest possible part, keep it perpendicular to the skin and avoid
excessive compression in scanning of all areas. (Fig. 1)
3 Scanning maneuver.
(1) Vertical scanning in the horizontal plane (Fig. 2-1)
The probe is moved in a transverse plane from the cranial to caudal and caudal to
cranial direction.
(2) Transverse scanning in the sagittal plane (Fig. 2-2)
The probe is moved in a vertical plane from the medial to lateral and lateral to medial
side.
(3) Radial scanning (Fig. 2-3)
Scanning may be made eccentrically from the nipple to the peripheries or concentrically
from peripheries to the nipple.
(4) Rotational scanning (Fig. 2-4)
Scanning is made by rotating the probe with the nipple at the center. This scanning is
parallel with the ducts and lobes of mammary glands.

Fig. 1
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Fig. 2-1 Vertical scanning

Fig. 2-2 Transverse scanning

Fig. 2-3 Radial scanning

Fig. 2-4 Rotational scanning

4.1.1. Standard scanning method and points of attention
First, the body mark is adjusted to the breast to be scanned. Scanning is basically
performed by scanning maneuver (1) or (2). The probe is applied perpendicularly to the
skin, and this position is always maintained. Scanning is made by slightly overlapping
the scans in the same direction without gaps. The scanning area must include the
clavicle in the upper margin and inframammary fold in the lower margin, the middle
axillary line at the lateral margin, and scans of the bilateral breasts must overlap
medially. The area immediately below the nipple must be examined with extra caution,
such as adding jelly, since it is difficult to observe because of attenuation due to the
nipple. This area also tends to be false positive or false negative mammographic
findings due to the dense distribution of the mammary glands. If the breast is drooping,
or the course of the mammary ducts must be checked, scanning maneuver (3) or (4)
should be used when appropriate. STC is usually used linearly at the center. The focus is
adjusted to the lower part of the mammary gland and modified according to the size and
thickness of the breast to be examined. If the mammary gland is thick, the image quality
of the mammary gland area should be improved by modifications such as increasing the
number of focuses and changing the ultrasound frequency of the probe. If a lesion has
been detected, its properties are examined by adjusting the focus to the lesion. The gain
should also be modified as necessary. The images displayed on the monitor are adjusted

– 28 –

to the scanning width that sufficiently visualizes the entire breast, when the probe is
manipulated at a fixed speed without pauses. After examining from one end of the
mammary gland to the other the probe is turned 90, and scanning is performed
similarly to make sure that the same site is examined in multiple cross-sections. It is
important to scan as if painting out the whole breast without gaps.
4.1.2. Environment of the examination site and number of examinees
1 Examination environment
Before performing breast ultrasonography, it is necessary to adequately prepare
the environment of the examination room. Since the ultrasound equipment is mobile and
can be placed anywhere, it is often installed at an inappropriate site by giving priority to
the institution’s convenience. To avoid such a situation, it is necessary to take into
consideration the site of the examination and environment of the examination room.
(1) Lighting of the examination room···Relatively dark lighting is preferable for the
examination room. A site with a bright window behind the monitor, or a fluorescent
light that reflects into the examiner’s eyes, should be avoided for the location of the
examination.
If the brightness of the site of examination changes, adjust the images by changing
the brightness of the monitor, rather than changing the gain of the main unit of the
equipment. A brightness level suitable for examination is one at which the gray at the
bottom of the gray scale bar is barely distinguishable from the background.
(2) Room temperature
The temperature of the area in which the examinee lies should be about 25C, but
consideration of seasonal changes in perceived room temperature is necessary.
(3) Examiner’s posture
The height of the monitor and panel should be adjusted to reduce stress to the
examiner. It is desirable that the height of the bed and chair is also adjustable.

Fig. 3 Ideal posture of the examiner (a side view)
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Ideal posture (a view from behind)

(4) Equipment
It is desirable that the examination room is equipped with a jelly warmer.
2 Number of examinees
Since the sensitivity of ultrasonography depends on whether or not a single
examiner can find the lesion, the number of examinees and time allotted to each
examinee, should be regulated to allow each examiner to spend sufficient time for the
examination and avoid missing lesions due to fatigue. Presently, there is no regulation
about the daily number of examinees or examination time, because they vary according
to whether the examination is performed as mass screening or detailed checkup at a
medical institution, time needed for undressing and dressing for the examination, time
needed for image recording, and availability of options such as color Doppler and
elastography. The examination should be performed with consideration of the
examination environment of each institution.

– 30 –

5. Recording of images and findings
5.1. Image recording
5.1.1. Points of attention in recording
Still images must be understood as a means to transmit the impression by observation of
real-time images. Records must be focused on the points mentioned in the following
sections. Basically, examination should be made using single image rather than dual
images on the monitor. Except when two perpendicular images of a lesion are displayed
simultaneously as described in the next section, recording should also be made using a
single image, in principle.
It is extremely important to correctly indicate the body mark for preventing
misidentification of non-palpable lesions. Particularly, attention should be paid to
differences between the two breasts, and errors can be avoided by setting the body mark
of the breast to be examined first and, after examining the first breast, changing the
body mark before shifting to the other breast.
5.1.2. Records when no abnormality is observed
When no abnormality is observed, at least one image of each breast must be recorded
not only as evidence that the breast has been examined but also as a guarantee of the
quality of the examination since the image, to an extent, reflects the conditions of the
examination. Moreover, the image represents the state (size and condition of the
mammary gland) of the breast in question. Therefore, if one image from each breast is
filed, an image of the C region (Fig. 1), where the mammary glands are most abundant,
is recommended. By ultrasonography, records of arbitrary cross-sections can be left, but
however many images may be recorded, they represent only part of the breast. The
examiner must remember this and properly select records that reflect the state of the
screenee’s breast and mammary glands.
5.1.3. Records of the lesions
(1) If the lesion is clearly a cyst (simple cyst), only the largest cross-section should be
recorded, and the measurement of the size is unnecessary. If there are multiple cysts, a
few representative cross-sections should be recorded.
(2) If a lesion recognized as a mass has been detected, the maximum cross-section of the
mass and a cross-section perpendicular to it should be recorded. In measuring the lesion,
the lesion is measured by overlapping a caliper with the image of the lesion, and the
lesion with and without calipers should be recorded. The relationships with the anterior
and posterior mammary gland interface are important for categorization of lesions.
Cross section that connects the lesion and the nipple is an observation that was aware of
the extent of the lesion, such as continuity of the mammary duct. Examination and
recording should be performed appropriately by adjusting the focus to the target sites.
Additional images necessary for the evaluation of the properties of the mass should be
recorded.
Images to be added include the following.
• Images in which the depth/width ratio was measured
• Images showing the presence or absence of interruptions in the mammary gland
interface
• Images showing the properties of the boundary or the presence of echogenic
halo

– 31 –

• Images showing the properties of the internal echoes, particularly those showing
the presence of echogenic foci or coarse calcifications
• Images showing the properties of posterior echoes
• Images showing the continuity with the mammary duct
(3) If the lesion is difficult to recognize as a mass (non-mass abnormalities), images of
cross-sections representing the properties of the lesion such as those of the areas with
increased glandular thickness, a low internal echo level and echogenic foci and those
that permit the evaluation of the blood flow quantity and cross-sections that permit the
evaluation of the spread to the surrounding tissues such as those showing the condition
of the anterior or posterior mammary gland interface should be recorded. If hypoechoic
areas are relatively localized, recording of their approximate size may contribute to the
next examination. Records of areas that permit comparison such as other ipsilateral
areas and the same area of the contralateral breast are also necessary.
5.2. Description of findings and labeling
The methods for the description of the site of the lesion include one according to the
General Rules for Clinical and Pathological Recording of Breast Cancer of the Japanese
Breast Cancer Society (Fig.1), one for exactly indicating the location by comparing the
breast to the face of a clock (Fig.2), and a simple one in which the breast is divided into
3 concentric zones (Fig.3). For ultrasonography screening, the clock face representation
is recommended.
In diagnostic ultrasonography, the measurement of the distance from the nipple is
recommended, but the simple method with division into concentric zones also suffices
for screening in consideration of the time needed for the measurement.
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A: Upper medial
B: Lower medial
C: Upper lateral
D: Lower lateral
C’: Axillary
E: Areolar
E’: Papillary

C’
C

A
E,E’

D

B

(Excerpt of the right breast)
Fig. 1 Representation by the General Rules for Clinical and Pathological
Recording of Breast Cancer (the Japanese Breast Cancer Society)

12

9

3
Example:
2 cm

6
(Excerpt of the right breast)

Example: 5 2 cm
Direction: Clock position (1-12
o’clock)
Distance: From the nipple
center to the margin of mass

Fig. 2 Clock‐face representation
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C: Central
M: Middle
P: Peripheral
O: Outer
X: Axillary
W: Whole

X

C
M
P
O

(Excerpt of the right breast)

Fig. 3 Simple method by division into 3 concentric areas
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6. Image reading and evaluation
6.1. Categorization
The evaluation is performed using the following categories. Caution is needed because
these categories are used in Japan and are different from those of BIRADS®. It's
considered to call those as “screening categories” to avoid confusion .
Category 1: no abnormality.
Category 2: benign or abnormal findings not requiring referral.
Category 3: probably benign but malignancy cannot be ruled out.
Category 4: suspicious abnormality.
Category 5: highly suggestive of malignancy.
Category 1 includes normal variations (lactating breast, normal ductal dilation, mottled
pattern mammary glands in younger women). In the diagnosis, category 2 is considered
a clearly benign finding. On screening, also, category 2 corresponds to basically benign
findings but includes lesions that are not expected to affect the survival until the next
screening such as small lesions 5 mm or less in diameter showing no signs of
malignancy.Referrals are indicated for categories 3-5.
In those who have been repeatedly screened, comparison with the previous findings is
required. Compared with mammography, ultrasonography is known to have a very high
percentage of positive findings. If the screenee has previously undergone
ultrasonography, comparison with previous images is mandatory, and judgments must
be made accordingly. If the lesion shows no change or has decreased in size compared
with previous images, the category of the lesion can often be reduced from 3 or higher
to 2.
Categorization is made for each finding, and the highest category is adopted as the final
category of the breast.
Supplement:
Internationally, the Breast Imaging Reporting and Data System (BIRADS®) of the
American College of Radiology is used for categorization of breast images. The
Japanese categorization system was developed on the basis of the BIRADS®, but its
contents and the method of its application differ. The differences are as follows: In
screening using the BIRADS®, distinction is made between category 0 (detailed
checkup needed: Re-examination or examination using another modality is needed) and
category 1 or 2 (detailed checkup unnecessary), and categorization from 1 to 6 is made
at an institution appointed for detailed checkups. Category 6 corresponds to definitively
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diagnosed breast cancer. In Japan, the possibility of malignancy is judged at the
screening level, and referrals are indicated for categories 3-5. Furthermore, by the
BIRADS®, category 4 is subdivided into 4a, 4b, and 4c. In Japan, sub-classification into
categories 3a and 3b and 4a and 4b can be made at the level of clinical or diagnostic
situations, but the grounds for this sub-classification have not gained consensus.
6.2. Criteria for recommending referrals by screening
6.2.1. Basic concept of the preparation of criteria for recommending referrals
It is important in screening not to miss breast cancers that are considered to
affect the survival and not to excessively pick up benign lesions. If findings suggest the
possibility of cancer, referral is not considered necessary when the lesion is judged not
to affect the survival if it is picked up again at the next screening. Therefore, it must be
understood that screening is not intended to pick up all breast cancers. There is the risk
that breast cancers that grow rapidly and have a very unfavorable prognosis may be
missed.
6.2.2. Classification and interpretation of findings (Table 1, 2)
Ultrasound findings are classified into masses and non-mass abnormalities. They
are categorized separately, and lesions classified as category 3 or above are judged to
require referral. (See 6.1.)
6.2.3. Masses
Masses are categorized according to the decision tree shown in Table 1.
Basically, the decision tree is designed to be followed from left to right and from
the top downward. If the judgment about the finding is impossible at a point in the tree,
the judgment is postponed, and the evaluation is continued from left to right and from
the top downward.
1) Cystic pattern
Classified as category 2
Masses are classified into cystic, mixed, and solid patterns. If a mass has a
well-defined and smooth border and completely anechoic interior and shows posterior
echo enhancement, it is judged to be a simple cyst, classified as category 2, and not
considered to require referral. Simple cysts often occur bilaterally in large numbers.
They sometimes exhibit irregular shapes and septa. Very small punctate echoes are
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Table 1
Decision tree for
mass assessment

Mass
Mixed pattern

Cystic pattern

Category 2

Solid pattern
 Well-defined and smooth mass with a
sufficiently small depth/width ratio and
less than 2cm in diameter
 A mass with coarse calcifications

Category ３, ４
（５ ｍｍ≥ Ｃａｔｅｇｏｒｙ２）

Echogenic halo
Interruption of mammary
gland interface
Either

 A mass with the anterior curvilinear
high echoes and absence or attenuation
of the posterior echoes

Category ２

Both absent

With multiple echogenic foci

Category ４，５

*1 If the shape is irregular,
category 3 or higher could
be applied.

Category ４，５

Maximum
diameter and
D/W

≦5 mm

5 mm＜,
≦10 mm

10 mm＜

D/W＜0.7

2*1

2*1

3,4

0.7≦D/W

2*1

3,4

3,4

How to evaluate
The recall criteria for the non-mass
abnormalities
Table 2

１） local or segmental duct dilatation with
internal echoes
２） a local or segmental hypoechoic area in
a mammary gland
３） architectural distortion
Terminology and Diagnostic Criteria Committee, Japan Society of Ultrasonics in Medicine:
Recall criteria for ultrasound breast cancer screening.
J Med Ultrasonics. Published online; 16 February 2016. DOI 10.1007/s10396 015 0694 5
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occasionally observed in the cyst wall, and such images are also classified as the cystic
pattern and classified as category 2.
2) Mixed pattern
Classified as category 2 if the size of the entire lesion is 5 mm or less but as
category 3 or 4 if it is larger.
If some lesions are observed in a cyst, it is classified as category 3 or 4 in
consideration of the possibility of intracystic breast cancer. The properties of the margin
of the solid part in the cyst are important. If the margin is sharp, the lesion is classified
as category 3. If the margin is broad-based, it is classified as category 4. However,
lesions 5 mm or less in diameter should be classified as category 2, because the
possibility of complicated cyst or intraductal papilloma is high.
Occasionally, fluid-fluid level alone may be observed in a cyst. Such a lesion is
fat necrosis or galactocele if the upper layer is hypoechoic and the lower layer is
anechoic and is classified as category 2. If the upper layer is anechoic, it means
hemorrhage, and the lesion should be classified as category 3 even when no solid part is
observed.
3) Solid pattern
Masses showing a solid pattern and clear benign findings are classified as category
2, those showing clearly malignant findings as category 4 or 5, and the others are
categorized according to the depth/ width ratio and size.
3-1) The following 3 findings are judged to be benign and classified as category 2.
(1) Masses less than 2 cm in diameter with a circumferentially well-defined and
smooth border and a sufficiently small depth/ width ratio (0.5 or less).
Fibroadenoma should be suspected.
(2) Masses containing coarse calcifications
Hyalinized fibroadenoma should be suspected.
(3) Masses with anterior curvilinear high echoes and attenuation or absence of
posterior echoes
Complicated cyst should be suspected.
3-2) Masses showing interruption of the mammary gland interface or echogenic halo are
classified as category 4 or 5.
Interruption of the mammary gland interface or echogenic halo is a strong finding
suggestive of invasion, and masses with either finding are classified as category 4 or 5.
If the judgment of whether the interface shows interruption or is simply displaced is
difficult, lesions are classified as category 4, or the judgment is postponed to the next
steps．
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3-3) Masses showing a large number of echogenic foci
A large number of very small echogenic foci are likely to be malignant
calcifications due to breast cancer, and such masses are classified as category 4 or 5.
3-4) Judgments according to the depth/ width ratio and size
Masses are evaluated by classifying them into those 5 mm or less, greater than
5mm and 10 mm or less, and greater than 10 mm in maximum diameter. A depth/ width
ratio of 0.7 is also used as a cutoff level (≥0.7 or <0.7) for distinction between benign
and malignant lesions.
(1) Masses with a maximum diameter of 5 mm or less are classified basically as
category 2 and judged not to require referral regardless of the depth/ width ratio
(2) Masses with a maximum diameter of greater than 5 mm and 10 mm or less are
classified as category 3 or 4 and judged to require referral if the depth/ width ratio is 0.7
or greater, and those with a depth-to-width ratio of less than 0.7 are classified as
category 2, in principle.
(3) However, masses in (1) and (2) with a depth/ width ratio of less than 0.7 may be
classified as category 3 if their shape is irregular.
(4) Masses greater than 10 mm in diameter are classified as category 3 o 4 and are
judged to require referral regardless of the depth/ width ratio.
6.2.4. Non-mass abnormalities
As shown in Table 2, referral is necessary for the lesions of 1) local or segmental
duct dilatation with internal echoes, 2) a local or segmental hypoechoic area in a
mammary gland, and 3) architectural distortion.
Multiple cysts are judged not to require a detailed checkup if they exist solitarily.
1) A local or segmental duct dilatation with internal echoes are classified as category 3
or 4
Dilation of the mammary duct in many directions immediately below the nipple
may be regarded as a normal variation and is judged not to require referral. However, if
dilation is localized or shows a particular orientation, it has a pathological significance.
Careful examination in and around the dilated duct for proliferative lesions is necessary.
Proliferative lesions in dilated ducts showing a sharp margin are classified as category 3
in consideration of the possibility of intraductal papilloma, and those showing a
broad-based margin as category 4 in consideration of the possibility of ductal carcinoma
in situ (DCIS). Attention to irregularities in the luminal width and thickening of the wall
of the mammary duct is also necessary. Localized or segmental ductal dilation with
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moving fluid echoes in the interior, though rare, should be classified as category 3 in
consideration of the possibility of internal bleeding.
2) A local or segmental hypoechoic area in a mammary gland, are classified as category
3 or 4.
Since proliferative lesions including DCIS are visualized as hypoechoic areas in
the mammary gland, localized and segmental hypoechoic areas distinct from the
surrounding tissues are classified as categories 3 and 4, respectively, and referral is
indicated. Hypoechoic areas in the mammary gland are classified into patchy,
geographic and indistinct hypoechoic areas. If echogenic foci indicating calcification
are observed in hypoechoic areas, the possibility of malignancy increases, and the
finding is classified as category 4 or 5.
3) Definite and suspected architectural distortions are classified as categories 4 and 3,
respectively.
Architectural distortion means contracture or twisting converging on a particular
point or a localized area of the mammary gland. Both benign and malignant diseases
may develop from a pathological condition that pulls and contracts the surrounding
tissue. If the lesion is malignant, both invasive cancer and DCIS are possible. Benign
diseases such as sclerosing adenosis are also known to cause architectural distortion.
DCIS based on sclerosing adenosis may also occur. Actually, these lesions are often
detected by scanning the area where architectural distortion has been demonstrated by
mammography. Postoperative architectural distortion is classified as category 2 if it is in
agreement with the site of surgery.
References
The Japan Association of Breast and Thyroid Sonology, ed.: Guidelines for Breast
Ultrasound Diagnosis, 3rd edition, Nankodo, 2014.
Terminology and Diagnostic Criteria Committee, Japan Society of Ultrasonics in
Medicine: Recall criteria for ultrasound breast cancer screening.
J Med Ultrasonics. Published online; 16 February 2016. DOI 10.1007/s10396 015
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6.3. The results of ultrasonography
The items recorded as the results of ultrasonography are shown in Table 3, and
examples of the finding forms for mammography and ultrasonography are shown in
Table 4.
At institutions that handle a large number of screenees, it is convenient to have
the results mentioned in the finding form automatically recorded in the reports, and this
also prevents errors in transcription.
Mammograms are read by two physicians. Radiographers are recommended to
transmit information useful for mammogram reading (skin lesions, surgical scars,
abnormal nipple discharge at imaging) to physicians who read the images by means
such as preparing a comment space in the finding form. If possible, it is desirable to
create a system in which radiographers read the images and transmit the results to
ultrasonographers or the first physicians to read the images. Mammograms should be
read using previous images as references by two physicians, but the percentage of
recommendation of a detailed checkup increases if two physicians read images
independently, and a referral is recommended when either of the physicians considers a
referral necessary. Therefore, it is recommended that the second reader refers to the
results of the first reader and makes the final judgments about the results of
mammography in consideration of the first reader’s opinion, or that a third reader makes
the final judgment if the opinions of the two physicians disagree. In addition, if
ultrasonography has been performed, the judgment of whether or not a referral is
necessary should also be made on the basis of the results of ultrasonography.
Concerning this method, the criteria for combined assessment should be used
(reference).
The results of ultrasonography are recorded by the person who performed it,
and the final judgment is made by a physician if the person who performed
ultrasonography is a ultrasonographer.
Reference
Ohnuki K, Tsunoda H, Tohno E, et al.: The Criteria for Mammography Screening
Combined with Ultrasonography—Report from the study group for breast cancer
screening in Japan Association of Breast and Thyroid Senology. Journal of the Japan
Association of Breast Cancer Screening Vol.21, No.3 Oct, 273-279.2012
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Table 3 Items mentioned in the ultrasonography finding form
Date of entry and date of the previous examination
The shadowed items are essential.
Masses
(1) Solid masses (including masses that contain liquid parts)
Site: Clock position and C (central), M (middle), P (peripheral), or distance
from the nipple
Size: Maximum diameter and depth/width ratio are essential. Other data are
optional.
Shape: Round, oval, lobulated, irregular
Posterior echo: Enhanced, no change, attenuated
Internal echo: Homogeneous/heterogeneous
Border: Well-defined, ill-defined
Blood flow: Absent/present/rich
Other findings (if present): Interruptions of the anterior interface, halo,
echogenic foci, coarse calcifications
Comparison with previous images: First imaging (comparison impossible),
newly detected, enlarged, no change, reduced in size
(2) Masses in cysts
Site: Clock position and C (central), M (middle), P (peripheral), or distance
from the nipple
Size: The maximum diameter and size of the solid part are measured.
Blood flow of the solid part
Comparison with previous images: First imaging (comparison impossible),
newly detected, enlarged, no change, reduced in size
(3) Cysts
Site: Clock position and C (central), M (middle), P (peripheral), or distance
from the nipple
If multiple cysts are observed, they may be described collectively as “multiple
cysts”.
Non-masses
(1) Ductal dilation
Recorded when ductal dilation is localized or segmental and shows internal
echoes.
Site: Clock position and C (central), M (middle), P (peripheral), or distance

– 42 –

from the nipple
Clock position alone if segmental
Blood flow (areas with internal echoes): Absent/present/rich
Comparison with previous images: First imaging (comparison impossible),
newly detected, enlarged, no change, reduced in size
(2) Hypoechoic areas
Recorded when hypoechoic areas are localized or segmental.
Subclassification into patchy, geographic, and indistinct hypoechoic areas
Site: Clock position and C (central), M (middle), P (peripheral), or distance
from the nipple
Approximate size
Other findings (if present): Changes in the thickness of the mammary glands
(when compared with the surrounding mammary glands), echogenic spots
Blood flow: Whether or not the blood flow is clearly increased compared with
the surrounding mammary glands
Comparison with previous images: First imaging (comparison impossible),
newly detected, enlarged, no change, reduced in size
(3) Architectural distortion
Site: Clock position and C (central), M (middle), P (peripheral), or distance
from the nipple
Comparison with previous images: First imaging (comparison impossible),
newly detected, enlarged, no change, reduced in size
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Table 4 Finding Form of Breast Screening (example)
Name
Date of Birth
Date of screening
Date of the previous study

Mammography

Breast Composition: Fatty / Scattered gland / Heterogeneously dense/ Dense
X
Ｒ

Ｌ
U

S

O

I

2cm

S

I

I

M
L

Right
Lesion 1

Left

W:whole
Lesion 2

Lesion 1

site
Mass

Size mm
Border
Density
Accompanied
findings

FAD
Calcifications
Distortion
Others

Size mm
Morphology
Distribution
Detail

Comparison with the previous study

（optional） category（radiographer）
category（physician 1）
category（physician 2）

Mammography category

Right

Left

（The highest category of each breast）

Comments

Radiographer
Physician 1
Physician 2
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Lesion 2

Ultrasonography

Date of the previous study

Comments：ex.Informations from screenees (symptoms, nipple discharge, previous history), Impression

12

：Cyst

12

Ｘ

：Solid mass

Ｃ

：Intracystic mass(ICT) 9

3

ＣＣ

9

Ｍ

：Hypoechoic area

Ｐ

：Intraductal mass

6

Ｏ

6

Left

Right
Lesion １

Lesion ２

Lesion １

Lesion ２

o’clock

o’clock

o’clock

o’clock

Site
Echo pattern

3

C・M・P・O

C・M・P・O

C・M・P・O

C・M・P・O

cystic・ICT・solid

cystic・ICT・solid

cystic・ICT・solid

cystic・ICT・solid

Size mm
D/W

Mass

Shape
Non-mass
abnormalities
Comparison with the
previous study

Round/ocal/lobulated Round/ocal/lobulated
/anglar/irregular
/anglar/irregular

Round/ocal/lobulated/ Round/ocal/lobulated/
anglar/irregular
anglar/irregular

Duct
Duct
dilatation/hypoechoic dilatation/hypoechoic
area/distortion
area/distortion

Duct
dilatation/hypoechoic
area/distortion

Duct
dilatation/hypoechoic
area/distortion

First/new/enlarge/no First/new/enlarge/no
change/shrunken
change/shrunken

First/new/enlarge/no
change/shrunken

First/new/enlarge/no
change/shrunken

Comments
Category（ultrasonographer）
Category（physician）

Ultrasonography cateory

Right

Left

（The highest category of each breast））

Ultrasonographer
Physician

Combined assessment Right: Category
Comments

Left: Category
Name of physician
who made combined assessment
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6.4. Reports
There are the following types in the reports of the results of breast cancer
screening. The quality control is an obligation of the institutions that perform screening,
and obtaining the results of referral is one aspect of quality control. Delivery of the
results of referral is an obligation of the hospitals or clinics that have performed them
and does not violate the Private Information Protection Law.
 Notification of the results of breast cancer screening (addressed to the screenee)
 List of referrasls
 Request form for referrals for breast cancer and report of the results (letter to a
referral)
 Request form for the report of the results of a detailed examintions for breast
cancer and report (reply from the referrals)
 Follow-up investigation form for patients definitively diagnosed with breast
cancer
6.4.1. Report of the screening results
As reports of the screening results, one for the screenee and one for the
institution that has performed a further test are prepared.
An example of the report of the results for the screenee is shown in Table 5. A
simple report informing the screenee that there was no abnormality, that there were
findings but a further test is unnecessary, or that a further test is necessary. For
screenees judged not to need a further test, this is the only report of the screening results.
Since not all breast cancers can be detected by breast cancer screening, a comment
recommending regular self-check and screening is attached. For those judged to need a
further test, it must be stated to avoid making them overanxious that the
recommendation to take a detailed checkup does not necessarily mean that the screenee
has breast cancer but that they make sure to take a further test. Whether or not benign
findings that do not require a further test should be mentioned in the report is
controversial and can be decided by the facility that performs screening. In the United
States, some states mandate informing the screenees of the mammographic findings
about the breast composition. In Japan, indications of ultrasonography are presently not
evaluated according to the breast composition, but this may be considered in
opportunistic screening, and the breast composition may be disclosed to the screenees.
For those judged to need a further test, a list of clinics or hospitals that provide
further test should be enclosed. Specifying the institution to request a further test
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facilitates transfer of images used for screening and receiving the results of further test.
6.4.2. Request for a further test for breast cancer and report of the results
If further test is necessary, a request for a detailed examinations for breast
cancer and report of the results (referral form to the institution where further test is
performed) is prepared. In this document, what kind of a lesion (property of the lesion)
at what site (site of the lesion) requires a further test and why a further test has been
judged to be necessary (fulfillment of criteria for requesting a referral, changes with
time) must be clearly stated. A lesion that would not need for a referral on the first
screening may be judged to require a referral if it is newly detected on repeated
screening, or a lesion that would normally be judged to require a referral may be judge
not to require one as no change has been noted compared with previous findings.
6.4.3. Request for a report of the results of a further test and report (reply from the
institution that has performed the further test)
This document is prepared to request a report of the results of a further test. It
should be enclosed with the request for a referral for breast cancer and report of the
results described in 6.4.2. It is convenient to write the name and ID of the screenee and
the date of screening in advance, and it is further recommended to enclose a
self-addressed envelope. Writing the items necessary for the process assessment in
advance relieves the institution that performs the further test of the trouble and allows
the screening facility to perform quality control without making inquiries again. An
example of the report of the results of a further test is shown in Table 6.
6.4.4. Follow-up investigation form for those diagnosed with breast cancer
If a reply that a screenee has breast cancer has been received in 6.4.3., the
follow-up investigation form for those definitively diagnosed with breast cancer must be
sent. An example is shown in Table 7. Considerable details are written in the example,
and the form may be modified by each facility or autonomous body, but various
information may be found useful in the future for evaluating the usefulness of breast
cancer screening.
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Table 5

Report of the results of breast cancer screening for the screenee (example)

Screenee’s name
ID
The following are the results of breast cancer screening performed on (month) (day)
(year).
In the present screening
(1) (
) There was no abnormality. (If no entry is made in (2), there was no
abnormality, or a further test is unnecessary.)
(2) (
) There are findings suggestive of benign lesions, but a further test is
unnecessary.
This can be included in (1)
(3) (
) Please take a further test.
The comment marked with ○ is your screening result.
Among those marked at (3), about 5-10% (1 out of 10-20 people) are actually diagnosed
with breast cancer, but please make sure to take a further test. In undergoing a further
test, please be sure to bring the enclosed notification of the results for the institution that
performs your further test. For a further test, consult a designated institution. The
checkup may prove to be inadequate if it is not performed by an expert institution, or if
the notification of the results is not presented to the institution that performs the further
test.
Those marked at (1) or (2) are also recommended to perform self-check and be screened
regularly. Not all breast cancers can be detected by screening. If you notice any
abnormality, please consult a breast cancer specialist.
(month) (day) (year)
Name of facility
Address of facility
Contact telephone number
Physician in charge of screening
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Table 6

Request for a report of the results of a detailed examination (example)
Name of screening facility
Physician in charge of screening
Address of facility
Contact telephone number

Screenee’s name

Date of birth: (year) (month) (day)

Date of screening

Screening ID

years old

Please check the items performed for diagnosis, fill in the findings and results at your institution and send
back.
Items for further evaluation
□Mammography
□FNAC*

□Ultrasonography

Result

□Core needle biopsy

□VAB**（ultrasound guidance）

□VAB**（mammography guidance）

□Surgial biopsy
□ＭＲＩ

□Other image modality

□ＣＴ

*FNAC: Fine needle aspiration cytology

**VAB: vacuum assisted biopsy

If there was bleeding which needed treatment, please write.

Item

If there was any complication please write (ex. infection, severe pain due to interventional methods) .

Diagnosis： □Normal

□Cyst □Fibroadenoma □Papilloma

□Suspected cancer
Outcome； □Normal

□Others

□Other malignancy

□Cancer

□Benign（Return to screening）

□Follow-up（interval:1 year・6 months・3 months・other, choose one）
□Refer to another hospital：name of the referred hospital
□Treatment
☆Histological diagnosis（If biopsy only, please write the results of biopsy）

Comments（Especially if cancer was found at the other site, please inform us）

(year) (month) (day)

Name of physician
Name of institution
Address
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Table 7

Follow-up investigation form for those definitively diagnosed with breast cancer (example)

Dear Sir or Madam,
Thank you very much for you regular support and cooperation.
Regarding the person described in the separate sheet, the report of the results of a further test from your institution dated
(month) (day) (year) commented “Breast cancer or suspected breast cancer”. This is to inquire about the final diagnosis that
you have subsequently made.
Screening facilities should perform follow-up investigations of those judged to require referral for the validation of the
effectiveness and quality control of cancer screening. We are very sorry to trouble you, but we would like to ask you a
special favor to write in the accompanying report and return it using the envelope enclosed. If you have asked another
medical institution to treat the person and are not informed of the final diagnosis, we would also like you to inform us of the
name of the physician to whom the patient was referred if it is not too much trouble to you.
For your reference, the Ministry of Health, Labour and Welfare has presented its view that for an institution that has
performed a detailed examination to provide the results to the screening institution corresponds to Article 23, paragraph 1,
item 3 of the Private Information Protection Law (if it is particularly necessary for improvements in public health and if it is
difficult to obtain consent of the person in question) and that it is unnecessary to obtain the patient’s consent in advance.
The present request is based on this view.
Thank you for your kind understanding and cooperation.
We would be grateful for your continued contribution to improvements in the accuracy of cancer screening.
(month) (day) (year)
Name of physician in charge
Name of screening facility
Address of screening facility
Telephone number of screening facility
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Table 7 (continued)
Name of screenee:

Date of birth: (year) (month) (day)

Date of screening:

Screening ID

years old

ID at your hospital (optional entry)
If surgery or biopsy has been done, please check the □ concerning the items marked with ☆
☆Date of surgery: (year) (month) (day)

(Date of biopsy if biopsy alone was performed)

☆Clinical stage of breast cancer (right•left)

T

Site (A•B•C•D•S)

□TX

□T0

□Tis

□T1mic □T1a

□T3

□T4a

□T4b

□T4c

□T4d

N

□NX

□N0

□N1

□N2

□N3

M

□MX

□M0

□M1（部位

□I

□IIA

□IIB

□Bp

□Tm,

□Ic

□PS

Stage □0

□T1b

□T1c

□T2

□IIIA

□IIIB

□IV

□Sc

□Mj

□Mn

□T1b

□T1c

□T2
□N3c

）

☆ Surgical procedure
□Bt

□Bq

□SNB □Ax
☆

Pathological stage

pT
pN

□TX

□T0

□Tis

□T1mic □T1a

□T3

□T4a

□T4b

□T4c

□T4d

□NX

□N0

□N1

□N2a

□N2b

□N3a

□N3b

□I

□IIA

□IIB

□IIIA

□IIIB

□IV

Stage □0

☆Histological stage (Results of biopsy if biopsy alone was performed)
☆Pathological evaluation
ER：（－，＋） or J-score(0,1,2,3a,3b) or Allred score（

）

PgR：（－，＋）or

）

Ki67（

J-score(0,1,2,3a,3b)

or Allred score（

%）
HER2：IHC (0,1+,2+,3+),

ISH：(positive, equivocal, negative)，

Nuclear grade（Grade 1, 2, 3）（degree of nuclear atypicality score

, mitosis score

） or

Histological grade（Grade 1, 2, 3）
（degree of structural atypicality score ，degree of nuclear atypicality score
☆Radiotherapy (present/absent)

，mitosis score

If present (1) Postoperative irradiation (2) Irradiation alone without surgery

(3) Others
☆Adjuvant endocrine therapy (present/absent) If present

(1) anti-estrogen

(3) LH•RH agonist (4) MPA
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(2) aromatase inhibitor

）

☆Adjuvant chemotherapy (present/absent) If present
(1) Systemic administration (a. preoperative administration, b. postoperative administration)
(2) Drugs (a. CMF

b. anthracyclines c. taxanes d. oral 5-Fu

e. trastuzumab

If treatment is requested to another medical institution:
Name of medical institution:
Name of attending physician:
Date
Name of physician in charge
Name of institution that performed further test
Address of institution that performed further test
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f. others)

7. Educational and training programs
In breast cancer screening, it is necessary to detect asymptomatic cancers.
Since lesions other than cancer are not indications for treatment, it is also important to
exclude them from objects of referral as much as possible. Therefore, screeners are
required to have wide knowledge about not only breast ultrasonography but also
mammary gland disorders and to be technically proficient. For this, sufficient education
and training are necessary.
7.1. Training for ultrasonographers
There are no contents or periods mandatory for training of those who perform
ultrasound breast cancer screening. However, they are required to have skill to scan the
entire breast without overlooking and record images of areas with findings in a limited
amount of time. Methods for training of ultrasonographers are suggested with the above
matters in mind.
(1) Pre-training: Pre-training is performed to acquire knowledge necessary for
implementing breast ultrasonography. It is necessary to advance to hands-on training in
ultrasonography after trainees have sufficiently learned the following contents. It is
recommended for trainees to see examinations of clinical cases to experience breast
imaging.
• Understanding the procedure of breast cancer screening
• Basic medical knowledge about mammary gland disorders, particularly breast
cancer
• Knowledge about ultrasound images of breast cancer
• Dealing with screenees
(2) Initial training: Initial training is intended to have the trainees acquire knowledge
and skill necessary to manipulate the ultrasound probe in screnning situations. Basically,
the trainees observe the procedure of ultrasonography performed by the instructor to
acquire knowledge sufficient to smoothly perform scanning independently.
• Learning the method for inputting information about the screenee, screenee’s
body position, height of the bed, examiners posture, setting of the diagnostic
equipment (gain, STC, dynamic range, focus, display depth, height, position, and
brightness of the monitor), method for holding the probe, and examination
environment (illumination of the room, air-conditioning)
• Acquiring the method for smooth manipulation of the probe
• Understanding the structures (anatomy) of the normal mammary gland and
surrounding tissues and their relationships with ultrasound images (comparison)
• Understanding normal variations
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• Acquiring knowledge about image recording
(3) Midterm training: Midterm training is intended to have the trainees actually perform
scanning and make them able to smoothly perform ultrasonography. The instructor
observes the examination behind the trainees and offers guidance and double-check
when necessary. The aim of this training is to make the trainees able to perform
ultrasonography alone.
• Becoming able to examine the entire breast in a permitted amount of time
• Acquiring the ability to detect lesions
• Acquiring skill to accurately record images
(4) Late training: This is the final step in which the trainees perform ultrasonography
alone and are checked if they are sufficiently capable of conducting the examination.
After the end of the examination, detailed discussion is held. It is even more desirable if
moving images can also be recorded as necessary.
• Being able to perform ultrasonography alone
• Performing ultrasonography without overlooking or excessively picking up
findings
• Being able to record images that permit judgments
• Being able to finish ultrasonography in a predetermined amount of time
After completing the training, trainees are recommended to continue acquiring
latest knowledge by regularly attending conferences and training sessions and feeding
them back, following up the outcomes of the examinations that they have performed,
periodically checking the results of screening of the institutions that they belong to and
comparing them with their own results.
7.2. Educational program for quality control
To maintain the accuracy of ultrasound breast cancer screening nationwide, the
Japan Association of Breast and Thyroid Sonology (JABTS) hosted or co-hosted
training sessions for ultrasonographers and physicians who judge the results in
ultrasound breast cancer screening since 2003. In the J-START, also, ultrasonographers
and physicians were required to have attended these training sessions. Since 2013, the
incorporated non-profit organization Japan Central Organization on Quality Assurance
of Breast Cancer Screening took over the ultrasound training sessions as part of the
quality control of breast cancer screening as a whole. By the end of fiscal year 2015,
2,410 physicians and 3,281 ultrasonographers have attended the sessions. The objective
of these training sessions is to have ultrasound breast cancer screening performed
nationwide at standard equipment, technique, and accuracy levels and to propagate
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universal criteria for the recommendation of referral. The training sessions are intended
for ultrasonographers and physicians involved in both ultrasound screening and referrals.
The ultrasonographers and physicians who actually perform ultrasonography screening
are recommended to attend these training sessions after completion of late training. A
basic program of the training sessions (for phsicians and ultrasonographers) adopted
since 2013 is shown in Table 1.
7.3. Certification of screening staff members
The ability of members of the breast screening staff must be objectively
evaluated after education. For this, the following evaluation is made according to the
results of the written (ultrasonographers only) and image tests during the training
sessions described above.
Contents of the tests
Written test (for ultrasonographers)
25 questions
Image test
Still images
50 questions
Answering the categories of still images (2 directions) and
most likely disease names
Image test
Moving images 50 questions
Answering whether or not there are category 3 or higher
lesions in the screening moving images
Evaluation methods
Written test
Accuracy rate (%)
Still image test
Sensitivity: Percentage of judgments of category 3 or
higher lesions as category 3 or higher (%)
Specificity: Percentage of judgments of category 2 or
lower lesions as category 2 or lower (%)
Category agreement rate: Percentage of judgments in
agreement with the recommended categories (including
benign lesions) (%)
Disease name agreement rate: Percentage of judgments in
agreement with the recommended disease names (%)
Moving image test
Sensitivity: Percentage of judgments that category 3 or
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higher lesions are present in patients with category 3 or
higher lesions (%)
Specificity: Percentage of judgments that category 3 or
higher lesions are absent in patients with no category 3 or
higher lesions (%)
Meaning of grades
A: Eligible as a screening staff member and capable of giving instructions
B: Eligible as a screening staff member
C: More training is necessary
Former evaluation criteria until the 23rd training session (July 28-29, 2007)
Ultraonogaphers
Grade A: Fulfilling all the following
Written test: Accuracy rate ≥60%
Moving image test:
Sensitivity ≥85%
Specificity ≥85%
Static image test:
Sensitivity ≥85%
Specificity ≥85%
Category agreement rate ≥70%
Disease name agreement rate ≥60%
Grade B: Fulfilling all the following
Written test: Accuracy rate ≥60%
Moving image test:
Sensitivity ≥80%
Specificity ≥80%
Static image test:
Sensitivity ≥80%
Specificity ≥80%
Grade C: Not fulfilling the above criteria
Physicians
Grade A: Fulfilling all the following
Moving image test:
Sensitivity ≥85%
Specificity ≥85%
Static image test:
Sensitivity ≥85%
Specificity ≥85%
Category agreement rate ≥70%
Disease name agreement rate ≥70%
Grade B: Fulfilling all the following
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Moving image test:

Sensitivity ≥80%
Specificity ≥80%
Static image test:
Sensitivity ≥80%
Specificity ≥80%
Disease name agreement rate ≥60%
Grade C: Not fulfilling the above criteria
Present evaluation criteria
Ultrasonographers

Since the 24th training session (August 18-19, 2007)

Grade A: Fulfilling all the following
Written test: Accuracy rate ≥60%
Mean of moving and still image tests:

Sensitivity ≥90%
Specificity ≥90%
Still image test: Category agreement rate ≥70%
Disease name agreement rate ≥60%
Grade B: Fulfilling all the following
Written test: Accuracy rate ≥60%
Mean of moving and still image tests:
Sensitivity ≥80%
Specificity ≥80%
Grade C: Not fulfilling the above criteria
Physicians
Grade A: Fulfilling all the following
Mean of moving and still image tests:

Sensitivity ≥90%
Specificity ≥90%
Static image test:
Category agreement rate ≥70%
Disease name agreement rate ≥70%
Grade B: Fulfilling all the following
Mean of moving and still image tests:
Sensitivity ≥80%
Specificity ≥80%
Still image test: Disease name agreement rate ≥60%
Grade C: Not fulfilling the above criteria
Note: With the change in the evaluation criteria, the grades before the change are not
re-evaluated. Also, since the contents and methods of the tests varied from the 1st to the
5th training session, the results cannot be evaluated by the same method. Only those
who took the tests in and after the 6th training session can be evaluated.
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Table 1 Program of breast ultrasound training sessions (for physicians)
Lectures for all participants
Basic knowledge about breast diseases (30 minutes)
Major breast diseases (40 minutes)
Basics of ultrasonography and tissue characteristics (40 minutes)
Scanning procedure of breast ultrasonography (50 minutes)
Terminology of breast ultrasonography (masses) (25 minutes)
Terminology of breast ultrasonography (non-mass abnormalities) (25 minutes)
Indications and methods of diagnostic intervention for breast diseases (20
minutes)
Significance and quality control of screening (20 minutes)
Recall criteria and category evaluation (30 minutes)
Group sessions 50 minutes  6 periods
1. Hands on: Image evaluation and scanning procedure
2. Diagnostic procedure according to the category-based decision tree (masses)
3. Diagnostic procedure according to the category-based decision tree (non-mass
abnormalities)
4. Diagnosis of masses based on tissue characteristics
5. Combined assessment
6. Ultrasound images of various lesions and the knack of finding lesions
Image test (100 minutes)

– 58 –

Program of breast ultrasound training sessions (for ultrasonographers)
Lectures for all participants
Basic knowledge about breast diseases (30 minutes)
Major breast diseases (40 minutes)
Basics of ultrasonography and tissue characteristics (40 minutes)
Scanning procedure of breast ultrasonography (50 minutes)
Terminology of breast ultrasonography (masses) (25 minutes)
Terminology of breast ultrasonography (non-mass abnormalities) (25 minutes)
Significance and quality control of screening (20 minutes)
Recall criteria and category evaluation (including combined assessment ) (30
minutes)
Group sessions 50 minutes  6 periods
1. Hands on 1: Image evaluation
2. Hands on 2: Scanning procedure
3. Diagnostic procedure according to a category-based decision tree (masses)
4. Diagnostic procedure according to a category-based decision tree (non-mass
abnormalities)
5. Diagnosis of masses based on tissue characteristics and combined assessment
6. Ultrasound images of various lesions and the knack of finding lesions
Written test (35 minutes)
Image test (100 minutes)
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8. Qualifications of referrals
Institutions for referral are expected to perform highly precise examinations
and diagnose whether or not the screenees who have been judged to need referral have
breast cancer. They also refer the screenees diagnosed with breast cancer to treatment
institutions (which may be the same as the referrals). It is also an important task of
referrals to inform the screening facilities of the results of further tests.
To allow those who need referral to undergo necessary examinations as soon as
possible, it is desirable that referrals that meet standards exist in large numbers
throughout the country.
8.1. Standards for institutions that perform detailed examinations in breast cancer
screening
Standards were prepared by the Committee in the Japan Association of Breast
Cancer Screening organized to make standards for referrals and the Committee on
Screening of the Japanese Breast Cancer Society and are made public after discussion at
the boards of directors of the two organizations. The first edition was established as it
was approved on December 5, 2008 by the Japan Association of Breast Cancer
Screening Board of Councilors and on July 2, 2009 by the Japanese Breast Cancer
Society Board of Councilors. Thereafter, the two boards of councilors evaluated their
revision, and the present standards were approved on November 8, 2013 by the Japan
Association of Breast Cancer Screening Board of Councilors and on July 9, 2014 by the
Annual Meeting of the Japanese Breast Cancer Society Board of Councilors. Standards
for institutions that perform referral in breast cancer screening are shown in Table 1.
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Table 1 Standards for Referrals in Breast Cancer Screening
--Japanese Breast Cancer Society/Japan Association of Breast Cancer Screening—
Introduction
The Standards for Institutions that Perform Further Tests in Breast Cancer
Screening (the standards) were established jointly by the Japan Breast Cancer Society
and Japanese Association of Breast Cancer Screening to guarantee those judged to need
a further test by breast cancer screening early detection of and appropriate treatment for
breast cancer through accurate diagnosis at a reffered institutions and for related
organizations to share information to increase the accuracy of breast cancer screening.
The standards are aimed to be adopted as part of the quality control of breast
cancer screening not only as certification standards for institutions that perform further
tests by authorities such as prefectural committees for the management and guidance of
screening for lifestyle-related diseases and local breast cancer quality control
committees but also as standards for opportunistic screening.
I. Institutions that perform further tests
Institutions that perform further tests are those that can perform the following
examinations and diagnoses in screenees judged to require a further tests.
1) Medical interview, visual examination, palpation
2) Diagnostic mammography
3) Diagnostic breast ultrasonography
4) Cytological and histological examinations
II. Standards for institutions that perform further tests
Further tests must be performed by or under the supervision of Specialist of
The Japanese Breast Cancer Society (temporarily, Board Certified Member of The
Japanese Breast Cancer Society is also acceptable) who are proficient in the following
examinations.
1) Medical interview, visual examination, palpation
Must be performed by or under the supervision of a physician proficient in the
examination and diagnosis of breast diseases.
2) Diagnostic mammography
• The institution must have passed the imaging assessment by the NPO Japan
Central Organization on Quality Assurance of Breast Cancer Screening.
• The institution must be capable of at least bidirectional imaging, spot
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compression imaging, and magnification imaging.
• Imaging must be performed by or under the supervision of a radiographer who
has finished the training program concerning the imaging skill and quality control
hosted or co-hosted by the NPO Japan Central Organization on Quality Assurance
of Breast Cancer Screening and has been rated as grade B or higher.
• The images must be read by a physician who has finished the image reading
training program hosted or co-hosted by the NPO Japan Central Organization on
Quality Assurance of Breast Cancer Screening and has sufficient ability in image
reading (grade B or higher).
3) Diagnostic breast ultrasonography
• An appropriate probe for the breast must be used by connecting it to an
equipment recommended as an equipment for further examination of the breast.
• The examination must be performed by a physician, clinical laboratory
technician, radiological technologist, or a nurse proficient in breast
ultrasonography. It is preferred that the examination is performed by a Board
Certified Fellow (breast category or synthetic category) or a Registered Medical
Sonographer (body surface field) of the Japan Society of Ultrasonics in Medicine
(JSUM), or a physician or ultrasonographer who has finished training sessions in
ultrasonography based on the basic training program for screeningNote 1).
Note 1) Two-day training sessions hosted or co-hosted by the Japanese
Association of Breast and Thyroid Screening (JABTS) or the Japan
Central Organization on Quality Assurance of Breast Cancer
Screening correspond to such training sessions.
• The diagnosis must be made by a physician proficient in the ultrasound
diagnosis of breast diseases.
• The images, findings, and diagnoses must be recorded and filed.
4) Cytological and histological examinations
• The institution must be capable of cytological examination, needle biopsy, and
vacuum assisted biopsyNote 2).
Note 2) The institution must be able to perform vacuum assisted biopsy
in screenees who need it (particularly those in whom lesions are
visualized by mammography alone and mammography-guided
histological examination is necessary) independently or in
cooperation with an institution capable of the procedure.
• The institution must be able to perform surgical biopsy if necessary or to
cooperate with an institution capable of surgical biopsy.
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• Cytological diagnoses must be made by a board certified pathologist (Japanese
Society of Pathology) or board certified cytologist (Japanese Society of Clinical
Cytology), and histological diagnosis must be made by a board certified
pathologist.
III. Management and reporting of records
• The results of further testsNote 3) must be reported to the screening facility or local
government.
Note 3) Including the examinations performed for the diagnosis, presence
or absence of complications, and diagnoses.
• Concerning those diagnosed with cancer as a result of further tests, the definitive
diagnosesNote 4), and state of treatmentNote 5) must be recorded, reported to the
screening facility or local government, and filed.
Note 4) The site of cancer and the item necessary for the process
assessment (clinical stage) are essential and the final histological
type and pathological stage are preferably included.
Note 5) If the treatment has been commissioned to another institution, the
name of the institution must be reported.
• Concerning those judged not to have cancer, also, a system that permits
follow-up of the subsequent course must be established in cooperation with the
screening facility.
IV. Quality control
1) The institutions must share the results of the further examinations with the screening
facility and local government and cooperate to increase the accuracy of screening.
2) The staff members in charge at the institutions that perform further tests must
regularly attend local quality control activities.
3) To make further tests more appropriate, the results of cytological examinations,
biopsy, and surgical biopsy (including the biopsy performance rate and frequency of
cancer) must be reported at the request of the quality control committee.
4) Other activities related to the quality control such as regular conferences can be
appropriately conducted.

V. Revision of the standards
The standards must be revised when appropriate.
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Additional statements
1) The standards were established as they were approved on December 5, 2008 by the
Board of Councilors of the Japanese Association of Breast Cancer Screening and on
July 2, 2009 by the Board of Councilors of the Japanese Breast Cancer Society.
2) A revision of the standards was approved on November 8, 2013 by the Board of
Councilors of the Japanese Association of Breast Cancer Screening and on July 9, 2014
by the Board of Councilors of the Japanese Breast Cancer Society.
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