CHoHQ I XIO|BIoIX| 2022:19:79-86 2N

QIO /AU /MR ATA2AY N G A H A

Xjgl== CH7 |2 i3 AAE|HS KSBI & KSFBS—- 2020-01
a2 SIARZEE X7 | 2HAAHDWI)Q] guidelinent EZ THE lexicon Z7HE 2! ZICt Q8M HS
P e DX [
of o Diffusion—weighted MRI(DWI) guideline and standard readout lexicon
e development and diagnostic validation
49 daF (EHER)
a4 7tERIthetn M3 2HR Patolstat
ALRRUXL
Fa MEA| MEFL HIEOZ 222
% 2 u M3 FadyelEt
| 2,000 2HA A7|2t 2020\ 38 14 ~ 20213 2¢ 28Y
3|1 (MS0HHR)
210l (ich A-"I:IEI-AI:HO_])
"‘chi, Ol'r o (HEEH
35 AR Y T (FEAME)
£of7|at 2= (MEMESHR)
=HEHES ’*1§EH0
LS| (OFRCHHR
ojgal(ME ”EE” =)

2 oIl BRI Alo|sts CHskR HIZiTIol5H5lo] XI2! (KSBI & KSFBS- 2020-01)
S w0 23E|RALICH
2 ZDE IO AFRE Eo} 17T LIRSS STHS (MRI 2022; 26: 83-95)0] AFREl o} 121 Walsioie e walL |t

_79_




o
AssiA e & 5. B d7olA= DW-MRIS 7]&
e, HHste 94 B5, T3 5 A7, DW-MRI
oA 548 R A AHRIE kel AYEL AR
At Hop Assd 4 Qe BFE A FAT TgRt
AbEle] el S AN

¢

1, 17 20| TR U B

o] AFAE BAXRAS O3 AE7E 9AS F3t
of, iz A7 GG (DWI) &9 7] protocol

I} QC(E#e])ol|l th$t guideline 7QstaL
9] backgound diffusion signal(29¥37% MRIS] BPE
b FANE) S E3sto] DWIGA Hol= H

A 7)& o B3 2F T lexicons A5t 7idtE
guideline ¥ 7} lexicon®] ¢ §-843<

3}
.

1) AF i A: FAHORE Partridge 59 A7LE A
S 2 ADC data acquisition ¥ QC (quality control, @
od) issue 5 DWIS F/dF 2 shol| thet #Ala} A
7} 7153 91, ISMRM in Parisol|A] R E QY £
ACRIN6702 DWI multicenter study Zoj7]#olA
A3 o] 1/304 s BEHEZ #A4S whs.
UM = AA 3-450]H DWIE 9& 5 9lo] B2 7]
Tl DWIE 2YZ7 MRIO| Z71ste] AJggstal glo
U HEHE S O FEA S 817] o], 23" MRI 7]
719] 2 DWI QC7t 47 2. olefat olf2 Qlstol
ob $raels FESIAE DWI BEAA 48
Aol thgh 2 A5 o] ofstal, 3, £22 Q1 DWI

Table 1. Requirements for Diagnostic, Screening Breast DW-MRI, and Optimized Aqcusition Protocol

Parameter Diagnostic Examination* Screening Examination®
Equipment
Magnet field strength >15T 30T
Type of coil >4 channels 16 or 18 channels

Acquisition parameter

In-plane resolution <2x2 mm’ <1.3x1.3mm’

Slice thickness <4 mm <3 mm

Number of b values 3

Lowest b value 0-50 s/mm’ 0s/mm’

High b value 800 s/mm’ 800 and 1200 s/mm’
Post-processing

ADC map low b and 800 s/mm’ 0 and 800 s/mm’

MIP not required
Magnetic field strength (=1.5T)

Optimized aqcusition protocol

axial and sagittal MIP

Coil: Dedicated breast coil

Axial DWI before contrast injection

B value = 0 and more than one high b values (800-1500 s/mm?)

Less than 3 mm in thickness and less than 1.5 mm? in-plane pixel resolution
Maximum intensity projection (MIP) and fusion image (if possible)

* Recommendation of the European Society of Breast Radiology (EUSOBI)

T Recommended in Korean multicenter screening DW MRI study group

ADC = apparent diffusion coefficient, MIP = maximum intensity projection
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Table 2. Interpretation Lexicon and Interpretation Criteria
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MRI Sequence Classification

Suspicious or Non-

Terms .. .
suspicious criteria

High b value DWI Background Diffusion
Signal (BDS)
Focus Focus/foci
Mass Shape
Margin
Internal signal
characteristics
Nonmass Distribution
Internal signal
characteristics
ADC map Diffusion level Very high
High
Intermediate
Low
Very low

Lesion location

Minimal/Mild/Moderate/Marked
Symmetric or Asymmetric

Oval/Round
Irregular

Non-suspicious
Suspicious
Circumscribed
Not circumscribed

Non-suspicious
Suspicious

Homogeneous Non-suspicious
Heterogeneous/Rim Suspicious
Focal/Regional/Diffuse  Non-suspicious
Linear/Segmental Suspicious
Homogeneous Non-suspicious
Heterogeneous Suspicious

>2.1x10° mm*/s
1.7-2.1x10° mm?/s
13-1.7x10°mm?/s
0.9-13x10°mm?%s
<0.9x10° mm*/s

Non-suspicious
Non-suspicious
Non-suspicious
Suspicious
Suspicious

Detail Which breast (right, left, or bilateral)

Location: Quadrant, clock face, subareolar, central, axillary tail, axilla

Depth: anterior, middle, posterior,

Distance from nipple, skin, or chest wall (in cm) as appropriate

Lesion size at ADC
map or high b value
DWI

Measure in at least 2 dimensions

ADC map is calculated from b=0 and 800 mm?*/sec DWI

- X: Longest measurement on axial image best depicts lesion (AP or Trans)

-Y: Measurement orthogonal to X using same image (Trans or AP)
- Z: Measurement CC length (if measurable)
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Table 3. Definition and Examples of Assessment
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Category 0: Incomplete assessment, additional imaging needed

Category 1: Negative, routine follow-up
Category 2: Benign, routine follow-up

Category 3: Probable benign, short-interval (6-month) follow-

up

Category 4: Suspicious abnormality, tissue diagnosis

No lesion found

No suspicious finding or typical benign findings
Mass/Focus: oval/round and homogeneous - ADC >1.3
Nonmass: focal or regional, homogeneous - ADC >1.3
Probable fibroadenoma, complicated cyst or fibrocystic
change with suspicious findings in only 1 criterion
Mass/Focus: oval/round and homogeneous - ADC < 1.3
Mass/Focus: oval/round, rim or heterogenous - ADC > 1.3
Mass/Focus: irregular and homogeneous - ADC > 1.3
Nonmass: focal or regional, homogeneous - ADC < 1.3
Nonmass: focal or regional, heterogenous - ADC > 1.3
Nonmass: segmental or linear, homogeneous - ADC > 1.3
A combination of suspicious and non-suspicious findings
with more than 2 suspicious criteria

Mass/Focus: oval/round, rim or heterogenous - ADC < 1.3
Mass/Focus: irregular and homogeneous - ADC < 1.3
Mass/Focus: irregular, rim or heterogenous - ADC > 1.3
Nonmass: focal or regional, heterogenous - ADC < 1.3
Nonmass: segmental or linear, homogeneous - ADC < 1.3
Nonmass: segmental or linear, heterogenous - ADC > 1.3

Category 5: Highly suggestive of malignancy, tissue diagnosis Typical characteristic findings of breast cancer in all criteria

Mass/Focus: irregular, rim or heterogenous - ADC < 1.3
Nonmass: segmental or linear, heterogenous - < 1.3

Category 6: Known biopsy-proven malignancy, appropriate action should be taken
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Indication for examination: preoperative evaluation (known biopsy-proven malignancy).
MR sequence: DWI (b=0, 800, 1200) / ADC map / DWI MIP

Amount of fibroglandular tissue (FGT): d. extreme fibroglandular tissue

Background parenchymal signal (BPS): mild, symmetric

Findings:

1) A 1.6-cm, oval, not circumscribed, heterogeneous, high SI mass (bx. proven IDC) at the middle
portion (distance from nipple: 4.3 cm) in the 12 o'clock direction of the left breast. ADC value is
very low (0.7 x 10-* mm?2/s)

- Category 6, known biopsy proven malignancy

2) A 1.3-cm, irregular, not circumscribed, heterogeneous, high Sl mass at the upper portion
(distance from nipple: 6.1 cm) in the 11 o'clock direction of the left breast. The ADC value is very
low (0.7 x 10-* mm?/s).

- Category 5, highly suggestive of malignancy

3) Several, oval, circumscribed, homogeneous, high SI masses/foci in the right breast. The ADC
values are intermediate (1.3-1.7 x 10-> mm?/s).

- Category 2, benign finding

Assessment category: Category 5, highly suggestive of malignancy, biopsy recommended
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Fig. 1. A 45-year-old woman underwent breast diffusion
weighted MRI for preoperative evaluation (biopsy proven
left invasive ductal carcinoma). (a-c) On diffusion weighted
images (b = 1200 s/min’ in a-c) and (d) a maximal intensity
projection image, two suspicious high SI masses (arrows,
dashed arrows) were visible in the left breast and several
high SI masses/foci (arrowheads) were visible in the right
breast. (e, f) The apparent diffusion coefficient values of the
apparent diffusion coefficient map show low signal intensity
(< 0.9 x 10° mm?/s) at two suspicious masses in the left
breast (arrow, dashed arrow), but, show intermediate signal
intensity (1.3-1.7 x 10 mm?/s) at several masses/foci in the
right breast (arrowhead). (g) The reading form of this case.
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