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Score 1
Elasto(-)

BGR

Score 2

Elasto(+) |

or Failed Aore 3

Failed

Score 4

Elasto(+)

Score 5

c
Fig. 1. Classification of strain elastographic results.

a. Negative result includes an elasticity score of 1 (even strain across the entire lesion) or a blue-green-red (BGR) pattern representing
simple cysts.

b. Equivocal result includes an elasticity score of 2 or 3 (uneven strain in the lesion). Failed elastography means poor quality image (low
signal-to-noise ratio) of less diagnostic value.

c. Positive result includes an elasticity score of 4 or 5 (no strain across the entire lesion).
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A 2 S d ALl AatE &4 (negative), ofmjet

E.,: Dark blue
E . 0-36 kPa

Elasto(-)
E o Light blue
Eax: 36-72 kPa
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E.i: Green to yellow
Enax: 72-108 kPa

Failed

E.,: Orange
Eax: 108-144 kPa

Elasto(+)

Ecol: Red
Enax: 144-180+ kPa

Correspondence to:

Department of Radiology, Se
101 Daehak-ro, Jongno-gu, 3¢

¢ L-mailr moonwk@snu.ac.kr
Fig. 2. Classification of shear-wave elastographic results.
a. Negative result includes an elasticity score of 1 or 2 (E< of dark blue or light blue).

b. Equivocal result includes an elasticity score of 3 (E« of green to yellow). Failed elastography means poor quality image (low signal-to-
noise ratio) of less diagnostic value.

c. Positive result includes an elasticity score of 4 or 5 (Ec of orange or red). The ranges of Ex are shown for each category of Eco. Ec: the
maximum elasticity color, Emax: the maximum elasticity value.
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c
Fig. 3. Classification of color Doppler ultrasonographic results.

a. Negative result (score of 0) represents breast masses without vascularity.
b. Equivocal result (score of 1) represents breast masses with one circumferential or central vessel.
c. Positive result (score of 3) represents breast masses with two or more circumferential or central vessels, or a penetrating vessel.
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Table 1. Guideline for Combined Assessment According to B-mode US, US Elastographic, and Doppler US Findings

32 |o

96-100% = gttt BI-RADS W=l W37t
ehe Sy-me 28t 270 met oy
o4 W gk olabe] Axg 7%
F4 Aol Y FAYISAS A%

e

2
o

B-mode US

B-mode US, US Elastography,

(BI-RADS category) US Elastography Doppler US and Doppler US
Downgrade*
Category 3 Negative Negative Category 2
Category 4A Category 3
Category 4B Negative Equivocal Category 4A
Category 4C Category 4B
Category 5 Equivocal / Failed Negative Category 4C

Same as B-mode BI-RADS category
Category 3 Equivocal / Failed Equivocal Category 3
Category 4A Category 4A
Category 4B Negative Positive Category 4B
Category 4C Category 4C
Category 5 Positive Negative Category 5

Upgrade’
Category 3 Positive Positive >Category 4A
Category 4A >Category 4B
Category 4B Positive Equivocal >Category 4C
Category 4C Category 5
Category 5 Equivocal / Failed Positive Category 5

Note.— US: Ultrasound, *B-mode US BI-RADS categories are downgraded one step on combined assessment. 'B-mode US BI-RADS

categories are upgraded one step or more on combined assessment.
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Ol=& 2|
|. Patient Information
-1D:
= Name(initial):
=Age:
« FHx of breast cancer: = No o Yes (cMother =Sister oDaughter =Others: )

= Personal Hx of breast cancer. o No = Yes
= Mammography density. o Gr1 =oGr2 =Gr3 c=Gr4

Il. B-mode US Findings
A Background echotexture: o Homogeneous o Heterogeneous
B. Masses
- Size: cm - Location: =Rt elt
= Morphology:
1)Shape:o Oval = Round zlrregular
2)Orientation: o Parallel = Not Parallel
3)Margin: = Circumscribed clIndistinct = Angular =Microlobulated = Spiculated
4)Lesion boundary: c Abruptinterface ¢ EchogenicHalo
5)Echo pattern: = Anechoic = Hyperechoic = Complex = Hypoechoic zIsoechoic
6) Posterior acousticfeatures:= No = Enhancement = Shadowing =Combined pattern
C. Category Assessment:
=C3(1-2%) = C4A(3-10%)= C4B (11-50%) = C4C (51-95%) = C5 (96-100%)
D. Likelihood of Malignancy(%): (0-100)

lll. Elastography(HITACHI) Findings
= Negative (=Score 1 = BGR sign)
o Equivocal  (ocScore 2 o Score 3)
o Positive (oScore 4 o Score 5)
= Fail (Poor quality)

IV. Color Doppler US Findings
= Negative (Score 0)
= Equivocal (Score 1)
= Positive (Score 2)

V. Combined Assessment: [I+llI+IV

A Category Assessment:
C2(0%) = C3 (1-2%)c C4A(3-10%) = C4B(11-50%) = C4C (51-95%) = C5(>95%)

B. Likelihood of Malignancy(%): (0-100)

« Date of examination:

« Institution: CHEHY Y DHEWZEME DEEE DSHVHEY OSSARNE
» Examined by: - Signature:
«Bx or Surgery: o No = Pending = Yes ("Result: )

 Bte-EE S EERZIAR! J10I=2le!

Fig. 4. Case report form designed for the
multicenter prospective study (KSBI/KSF-
BS 2013-02). Descriptions for B-mode
US, US elastographic, and color Doppler
US findings of screening US-detected
breast masses are listed. The BI-RADS
category as well as percentage of likeli-
hood of malignancy based on B-mode US
findings alone or combined assessment
are also recorded.
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Guideline for the Combined Elastography and Color Doppler
Ultrasonography Examinations: KSBI/KSFBS 2013-02 Multicenter Study

Su Hyun Lee, MD*, Hye Ryoung Koo, MD*?, Ji Hyun Youk, MD?, Eun Ju Son, MD?,
Ann Yi, MD*, Seung Ja Kim, MD*, Jeong Seon Park, MD®, Seon Hyeong Choi, MD®,
Shin Ho Kook, MD¢, Jin Chung, MD’, Eun Suk Cha, MD’, Kyung Hee Ko, MD?,
Hye Young Choi, MD®, Eun Bi Ryu, MD*, Woo Kyung Moon, MD*

'Department of Radiology, Seoul National University Hospital, Seoul National University College of Medicine
“Department of Radiology, Seoul National University Hospital Healthcare System Gangnam Center
*Department of Radiology, Gangnam Severance Hospital, Yonsei University College of Medicine
‘Department of Radiology, Seoul Metropolitan Government-Seoul National University Boramae Medical Center
*Department of Radiology, Hanyang University Hospital, Hanyang University College of Medicine
*Department of Radiology, Kangbuk Samsung Hospital, Sungkyunkwan University College of Medicine
"Department of Radiology, Mokdong Hospital, Ewha Womans University College of Medicine
*Department of Radiology, CHA Bundang Medical Center, CHA University College of Medicine
’Department of Radiology, Gyeongsang National University Hospital
"Department of Radiology, Dongnam Inst. of Radiological and Medical Science

Purpose: To establish interpretation criteria for ultrasound (US) elastography and color Doppler US findings of
breast masses detected at screening US and to suggest a guideline for combined assessments with B-mode
US findings which will be used in a multicenter prospective study (KSBI/KSFBS 2013-02).

Materials and Methods: In the KSBI/KSFBS 2013-02 study, US-detected breast masses with BI-RADS catego-
ry 3 or more are recruited in asymptomatic women who are 30 years of age or older and who showed nor-
mal mammograms. Interpretation criteria for US elastography and color Doppler US as well as the guide-
line for combined assessments with B-mode US were set up by review of literature published between
2001 and 2013 and consensus meeting of radiologists from the 10 participating recruitment sites.

Results: Strain elastographic results are classified as negative when the mass shows even strain (green) across
the entire lesion; equivocal when it shows uneven strain (blue and green); and positive when it shows no
strain (blue) across the entire lesion. Shear-wave elastographic images are acquired with a default color
scale range of 0 (dark blue) to 180 kPa (red) and the results are classified as negative when the mass shows
a maximum elasticity color of dark blue or light blue; equivocal when it shows green or yellow colors; and
positive when it shows orange or red colors. Color Doppler US results are defined as negative when the
mass has no visible vascularity; equivocal when it has one circumferential or central vessel; and positive
when it has two or more circumferential or central vessels, or a penetrating vessel. B-mode US BI-RADS
categories can be downgraded when either of the two examinations shows negative result and the other
shows negative or equivocal result and upgraded when either examination shows positive result and the
other shows positive or equivocal result. It is recommended to follow the B-mode US BI-RADS categories
when both examinations show equivocal results or opposite (one positive; the other negative) results.

Conclusion: Our guideline can be applied in daily practice of screening breast US when its clinical values are
proven by the upcoming multicenter prospective study.

Index words: Breast; Screening; Ultrasonography; Elastography; Color Doppler ultrasonography

Corresponding author: Woo Kyung Moon, M.D.



