20235 E HFEMHER

PrEFE~ZEC
BRI} F B DMRIIR &

KB K E AR b R e

hRIRE D

1. EBERHSNHEROERE
> R
> FRESHET
> Hif

2. FEYOXR
> TA4—T5—Z 20 EEBIER
> MR Bone imaging




B aq 0

BEAaAIL PAVE D)=l

EE : GE Healthcare

v FEEMNIER %R < ZEOS el
(HhfE L)
v LRusk & ER = Bt

= a4 )L sEEICMhIFTT
HFHLYZEL

31/ - BAMRIIREFIRITE R ERE HP




BREEN: Rovaz=y

BB EEEE LT S
v HIBEERD BRI & BB E %D
=HIBERICHEH Y ZEEL

31 | BAHSIIREFIRITE R EME HP

<@BERSOF«T>
s BINGUWE ST (BRhZFE)
ZDHIE R L
E—>q o F—FI72F72 K
[ B 50T 5o A8 }

K=




PROPELLER
- EER BV I a—HIC & SEREL(T L— F) OIS
- 2N EHYE LEMC L IR L ThEMEEH T

Cartesian PROPELLER

b

Cartesian PROPELLER




JB BE A : s

:Q'd X
¢

EEEIE

@ GIEROE S @ AxialE{& ® CoronalE{& @ SagittalE{&

=]




J& BB : Bt

RIGIEF 1 2 3 4 5 6 7 8 option
BigE localizer T2wWI T2wI-AE R 0] T2wW1 TIWI T2WI-Ag A 0] T2wWI T25WI T2WI-AE A
= RE 2D-FSE 2D-FSE 2D-FSE 2D-FSE 2D-FSE 2D-FSE 2D-GRE 2D-FSE
Coronal Coronal Sagittal Sagittal Sagittal Axial Axial Axial
AxialE[{§ & YPIETE |AxialE{RLYPIETE |Axial Bl 0D B &R B < |Axial B 0 B & 12 | Axial BI{R 0D BAER 28 | Coronal I {§ & Y BA & | Coronal B8 & Y B & | Coronal EI{§ & Y B i
[CEEICERAEIC |[CEEICZSAMEIC [MLTFETICTSH.  |WMLTFETICTSH. |RMLTFTICTS. |BICHLTEEEL, |BICHLTEBEEL, |BICHLTEBEEL,
BBIE 3-Plane BEL, Sagittal B [BREL, SagittalBifR |BIEEEDLICHIE |BIEEEDOICHTE |BEEE D LISHIE | Sagttal B8 BT P | SagittalB{E BT P | SagittalE{§5 HI 5
(AR EYYDOBS IHEEE | LY DBHIMEEE 1251 REBDES [12RSARERDED [12R5/RERDHES |BMICEZE Y |BRITEZEZAhY |BRICHEEEAhYE
AhEBEEL TS |[AhERHLL TS |BEL, HEUE+ |BEL, HEME+ (REL HREET |5 REMSILH |5 REMSHISH (5 REMSHN >R
CRSAAMERE [DRTARERRE |HISSCLITHE |HSSTLIRE (HCSCLIRE |THEMABHOHEE | FHLIABOEE | FHs I PHOEER
¥5. ¥5. T3 ¥5. ¥5. BYETEE. BWYETEE. DYETEES
TR(ms) 30004 £ 250000 E 300004 £ 400~700 250080 E 300011 £ 40020 £ 250080 E
TE(ms) 80~100 60~70 80~100 10~12 60~70 80~ 100 13.81 60~70
FAC ) 90 90 90 90 90 90 30 90
ETL 15~17 11~13 15~17 3~4 11~13 15~17 - 11~13
NEX 1 1 1 1 1 1 1 1
over sampling + + + + + + + +
FOV (mm) 200 160 160 160 160 160 160 160 160
Matrix 320%260 248%200 320%260 320%260 248%200 320%260 320%320 248%200
pixel size (mm) 0.5%0.6 0.65%0.8 0.5%0.6 0.5%0.6 0.65%0.8 0.5%0.6 0.5%0.5 0.65%0.8
Parallel imaging + + + + + + + +
254 AE (mm) 3.5 3.5 4 4 4 3.5 35 3.5
A5 ZXF v 7 (mm) 0.35 035 04 04 04 0.35 0.35 0.35
ASAAME 16~ 16~ 24 24 24 16~ 16~ 16~
/N Rig (Hz/pixel) 200~240 180~270 200~240 180 180~270 240 240 180~270
[ - - - - - - - +
RigEF 2:00~2:30 2:30~3:00 2:00~2:30 2:00~2:30 2:30~3:00 2:00~2:30 2:30~3:00 2:30~3:00
AR R-L R-L A-P A-P A—P R-L R-L R-L
b AR _ [Goutalliery 58 (RRER AR LAEREEE R L RERAL
EL, BEBD RO B _ A
| PEOREELUL | Ao, 2mn L ERET LS Erema i rercresion, _[EEbmE R
Z0ft LR RAEL | MR TLMEOR | gtz 25100 AEHAHOE SLAP-lesion®) 55 | 213 il oos8
DBREEEMLT HIZ@NS. = = haBa. 8
ETHR(E. WERBTD. mERET S,
Philips:SPAIR T ILFIO—UEE]
GE:SPECIAL BEES3TO—UREE.

31 | BAHSIIREFIRITE R EME HP

EREEET : a1 -

O &

N/ —

~

>

BREARaCIL

BEE: T4 YUY TRANLRTT

J

v {PENMS TEEEM(S° ~ 10° )

FI+F8H L EEE R L EEN
WHE LT <ED

V BIDNBNESBHELZETERE




ORI+F#+%
@ T+FHT
€L R ENTEE S
CY): 3=9:71

®5 814 AR
©REIF AR
(E®E) (BIED) L EE RS

BE I BEEIY =27 ILMRI

TRRTE
(PCL)




AR Axial

BE I BEEIY =27 ILMRI

Coronal B

EREAEN : HEBIGEM

R{ZIER 1 2 3 4 5 6 7 8
Routine or Option Routine Routine Routine Routine Routine Routine Routine Option
[ A Scout Scout PDW PDW TIW T2'W T2W 3D-T2'W
NVAY=TVR GRE GRE TSE TSE TSE GRE (multi-echo) TSE GRE
G E Transverse Sagittal, Coronal Transverse Coronal Coronal Sagittal Sagittal Sagittal
TR (ms) 6 2600 2500 600 750 5000 2
TE (ms) 2 2 30 30 10 17 90 16
FA/RFA () 15 15 90/150 90/150 90/120 25 90/150 12
ETL - - 6 6 3 - 13 -
FOV (readxphase) (mm) 350x350 250x250 160x160 160x160 160x160 160x160 160x160 160x160
Matrix (readxphase) 256x192 256x192 384x256 384x256 384x320 384x288 384x288 228x228
AZ{RE (mm) 6 6 3 3 3 3 3 07
A4 ALkl (mm) 3 6 03 03 0.3 03 0.3
A4 AHH 3 3.3 29 2 27 2 2 160
VKRG (Hz/pixel) 300 300 250 250 350 400 300 300
JICICES 1 1 1 1 1 1 1 1
Parallel imaging factor - - 2 2 2 2 2 3
fitA AP AP R-L R-L F-H F-H F-H F-H AP
Saturation pulse = = . 2 - - - - -
Oversampling - - + + + + + -
HE A - - CHESS CHESS - - - Water Excitation
1R AR B OF IR 1THEE 27100 EE 2700832 29710818 29501 iRE 25 108018 AR 40HIEE
0t Magic angle effectE BN 1-HTEFRHIZHE. | WFAAMARTLA. | Multi-echoTH{THE.
31/ | BABS KRR MTEZREHE HP




A EkCorona

B A R

TTWI PDWI




v EHEE-T<IC
v HEEICTITIZ
fIESRE

EHE A xial B o

TEHEA xial BT

) A= 7Y

vV L TFITICAERD v #ERZBRDICERTE
vV AL HERIRZE DS
v #ARI@EIc LY FL—

SavNnNILREMA S

B miegr—roR

(aA>bk35R L) (& erm)

T15& 5RE (& Sagittal |

T25% 3R E]{8 Sagittal

T%AER Axial |

T 258 5/l [ Axial

2R R el | EmEeER

T2* 58 R 48 Axial (flow voidB %)
AERAHNHIT2345RME{®  Sagittal EEHREECERESR




HHE : flow voidIE

MR CREREBECSHD LS 12, FhTLWHEBAERLT
RIESLLTHBER

M OFENEFHEFEFEBTES Y90

T2WI FC+

HHE - IsprinEg
- LD S OB EHES

IPAIGR))




HHE : BeprHnSl
BEmR I E S STIR CHESS DIXON

£ FERIE D — AR LY SNRODE T A A 12 L FEpIE D — AR LY
5SFR SNRASEELY BBl & » TIEHEHEIO BEEBEARL

H—EAEL K- BRSBTS —

7 4—75—= > 7 OB EHR

k-space 7 4 L2 ZFIFAHEFIraw datafkizxt LT7ZILT) XL ZEAL
FEEEE LTEINR - EERSFREEERE EZAS (GE Healthcare)

) \\¢"/
/ A
\
\ . /// i\ .//l

- &SNR
- BEMS R

e |DL eCOI’l. imagel | Original image |

v B/ A XER V EEESHEORL




DL uﬁﬁ*ﬁﬁk‘ H#Faﬁmmb

2min16s

SENSE: 1.5 oversampling: 2.0 SENSE: 2.5 oversampling: 1.25
|FOV, Matrix, TR, TE Z(#£ TR L |

2min16s 2min8s
SENSE: 1.5 oversampling: 2.0 SENSE: 2.0 oversampling: 1.25
Matrix size: 0.7%1.1 Matrix size: 0.6*%0.6

[FOV, TR, TE 2 TRL |




MR Bone imaging

Skeletal Radiology (2021) 50:1705-1713
https://doi.org/10.1007/500256-020-03659-7

TECHNICAL REPORT

Gheck for
pdates

Fast field echo resembling a CT using restricted echo-spacing
(FRACTURE): a novel MRI technique with superior bone contrast

Brian Johnson' - Hamza Alizai? (% - Molly Dempsey?

Received: 16 July 2020 /Revised: 23 October 2020 /Accepted: 25 October 2020 / Published online: 11 November 2020
© 155 2020

Abstract

Objective Computerized tomography (CT) is the modality of choice for imaging bone; however, itutilizes ionizing radiation and
suffers from poor soft-tissue contrast. Unlike CT, magnetic resonance imaging (MRI) provides excellent soft-tissue contrast but is
limited in its ability to image bone. The objective of this study is to describe a new technical innovation which provides superior
cortical and trabecular bone contrast on MRI.

Methods FRACTURE (fast field echo resembling a CT using restricted echo-spacing), a 3D gradient echo pulse sequence with
restricted echo-spacing combined with an automated post-processing, is described.

Results Cases demonstrating the application and utility of this technique in diagnostic MRI performed for traumatic, inflamma-
tory, neoplastic, and developmental conditions in pediatric patients are presented.

Conclusion The cortical and trabecular bone contrast generated by FRACTURE yields clinically relevant information for
diagnosis and management of a subset of patients in whom it may potentially obviate the need for a preoperative CT scan.

Keywords MRI - Bone - Contrast - Pediatric
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