Essentials of
Clinical MR

R IGREHIREE

Val M.Runge
John N. Morelli

Z)\85

) BEBARLREIEY



012034885

R445. 2
08
IRPRBEF e o
L A
BRE: VoMRunge, MD ..

John'N, Moreli,| faB- 7/
FiF: /A R

FE:E R B B M
JEE =T B T MW
2B HB % E SRS

5wl & B 2 f#
¥ ¥ E M SO
BFE R HPF

K B R 4% RRE
T 8 OEFEH B &K
R A K B KSR
K B REZ BB
(RBIEHS)

Pharma-service Buclas - 5 EHREEE (/’) MEBART R i

HINIR

tfn 1642029

DETL
K AT



Original English Language Jones&Bartlett Learning 40 Tall Pine Drive Sudbury,
MAO01776. Copyright©Jones&Bartlett Learning 2010.

Simplified Chinese Language edition published by pharma-service,owned by
Buclas-#ize (b5 ) XLEEBRASE .

Chinese translation rights © 2012 pharma-service,

owned by pharma-service Buclas- %3 (b5 ) XLEEBRRAE

ARG 2K B A E BRE A S EA S MM R Buclas - IR
EHBAT. BFEMAS. EXRAZ. TYHSAMEAMMINETIAKEMEX pharma-
service fYHIRY), BEHESHNBRE. KT RAGIIFANGES, TEILN KR
= B % K%M marketing@buclas.com =B & 7F pharma-service B3 EEBIT.

WRANETFA, BEMR, ERERBENFEENEERBT, ERRIFTOETHER
HRTFUEARR, BEYH. REAEFTAEEFHAKERAFTRFORZENMNER,
BHREFB.

EE. REMHMARCRMBMAAERNEL. AT, ¥THR. BREREEAEHRBP
NEBRNERBARRE, FENTRRERN~QMAENEACRAR, EREPHEE
WA I EMBIEMTRFIERTHREA, FE, BLOABHNEENBRIZFLENTRR
NS BAFERNAEL -8, BPIRRERNHGYNETLENERCETRIIER
HGKBEEIER (FDA) BiH, REATEAMRILEMKRLE. HFRER. BHRKERMN
EROAEHEELERTARERNERNANE, BEREEEEARNBYM, ESTHE
EMEEBSE FDA X ZAYMNTEHIER, FRbERRSGRKRBE, WENERERXTHS
Fl. M HEENESTEFEASTARMBERRL, AEMEBUNKRERK, ST
HMTERAY, UEHEENER,

EBERRSBE (C | P ) ik

I PRRE LIRS R / (32) B3#% (Runge V.M.) | (%)

HEA (Morelli J.N.) 2 ; 20T —— dbm 0 B
FIARER T RRAL, 2012.10
ISBN 978-7-5023-7592-8
O (DB @B @ W DAREE3E
ALK IV. 1R445.2
oh [ AR A BIECIPEIRIZ F(2012) 8234304 5
B #: IRRESHRAEE
z # . Val M.Runge John N. Morelli
* ¥ FA
¥ R K BES B R WEE TRE F W OB B8 P E SRKE
OWmg & 4 BHR ¥ ¥ K | FOK BRFE ATH 5PF
RYB R 4 RXFE T K ETEXEH @ & K B K F KEM
b RERZ AR

Bk N X

AT R 8. Aot

HERIH RER FPE

X4 KN BEP BEF 5 B fHba

AR R 17: BHEAROR SR AR

#h i JERWHENERIE S

R R 2012 F10H B 1R

ED R: 2012 F10A 1K

F A 787mmx 1092mm  1/32
¥ #. 3497 %

En 3. 11.3125

E #r: 85.007T

S %l $1 17: Pharma-service Buclas - #5% EHiEE WS

A M B i, +86-10-51284280.87952148

N AT M. s (BEM ) BAMitbuclas.taobao.com ( AHEL R, 3
=] Ht: www.Buclas.com www.pharma-service.com.cn

MBERREE, FEESRATKER B,

All rights reserved.No part of this publication may

be reproduced or transmitted in any form or by any means,

electronic or mechanical without written permission of the publisher.

KK

BEME)



Valerie and Sadie, &8 dA4IL, R4 T AN 2H B L,

VMR

K HEFE, Cedlia, #3kH+ktk, Kate
—IJNW



MRIEB AL EEEZZENERNEEREFRZ—. 0T
B MBIRGE B P ELERTIREMNIZH, BRI K
e RSB ERRAEABEEFHBTIR K.

HEFRRHFERNEFE - EERERFEHTARZEZRORS
BE{E. (Investigative Radiology ) #iFl ( £IREEMEKRI2
WAEEMEFHERE ) 4% Val M. Runge BEHS, EH
E]Bmlﬁah%ﬂﬂ%ﬁﬁﬁﬁﬁ - f8E Thieme H iRt HAREY I AR R
RBE) , HFERHSET. —2RFE. BRAR, %8
ﬁ?%ﬁﬁﬁ% NEFRAGERFBN MR RMEBETRER#HT
THBHBE; —2RXXE. EWEN, WEEEENAR,
ﬁﬂ%%ﬂ%ﬁﬁi%@@%&ﬁ%%lﬁ¢%%ﬁﬁmﬁ;E
BRI, ESME, MXEARBANHERAIANEL, B
Mo T AREBIEAIARE, FHERRGEITTRERISH A
EESFERHTTREANRN; HEEAEEEK, FIMRAS,
ZP 102 EY, RETABATSEES, &S T RASSKS
BEELNSEER, ENAT BRFORITIRALEFINNE, S
MREMAHLEELTNXR, UE MRA RITELFE8E MRA
BAR, XENBANBEENLRBEPEBER, HIEHEY
FIEHSE N AR 7 RFHWKIE.

ABREBRFTVEEZIUFRETWINMRAIESR, 1T
DHEMEY, BEERTHNEMEREARRLE T EFART S
BHSERz—. HIATERRERERERIEERS NER MR



RANERRHET HikMIEE, LARSBEREMRT SANK
KRIZHFit. BMNBEXBNENR AT EF RS TSR
RIZETEIEE, RAMMNEMBRE. A, SEERHRIER
LR

AXBEFNLED, BRNOKRMEERBLR, HETRE,
BERKFRR, FEPREELALEZL, BIERTER. I KiE
ETFURIE,

FINA
2012498 12



FE/N

ZNBE, &, 1963 F H 4, #it
&, RIXMA. EFEL, REEPH
BK B & 2 B M B R B b ST
BExaE, FEEW, HE, 44
S, BERZEZEFZERETUIRT
{ Investigative Radiology ) 9% Z., (IA
RIS S 2% 35 VA0 ( ST 2 LB YR E
FLERHESBEADEVFHAER,

2000 £ & 2002 FH=FAME, EXERBRZEIBLRE
MR RARWIH, NBRIEIRKGOPR T, 2003 £EE T 1
S, IHSMERBANZESTE, HAAELAFEUE—EE
MBAEELR SCI ®ZEF /LR, ERRIME LTRSS ER*
REHERNTE, SEAREEXESRFERTAZEZR USR]
F1E Val M. Runge BUS TSR, B 7T KEAESERZ RS
R, EEERARZE SCI it X, ZERMMAASHEANNT
F, TEEPEUSIRBBEARRISEH R




=2

ot

LR FES/ N PARRRER AZBER, BEFRWIE,
BAKXAEMRI AAABF%, P EFBBE, EHRINNRET,
BMBRERNSHHIZBER.

MRI HFARZEZ+ZEREABREAIRRNBABEARAZ—, &
EH AR EENA MR BEARMISHNS, FUERREDINENH
2 MRI X RIBRIGKN B, thFBdERBHIKIRBER
BEREARFRIUN, Af, B CERXBOUIEIREARERE
FEPHEESNERN, hARKEABRERERENREZLZRN
BENBUILRRAERT ESHER,

ZEBRFEHAZEEZPOLBHFR EE. (Investigative
Radiology) ( £HRTMANGEMRBRIEHAT) HEH Va M
Runge ##ZHRE, Thieme HiRitH IR, HEPRFERZRFE
i B EF ERBE N NRREFEAREN (ERBELIRE
), BETHREANBHHEMEARMNZ LR, FUAERE
AL ALE, BEBIERUEIERIZHRNETS A 100 ZMNTHE,
FEAPBEESE, BEHE, FNNESHEROULIRRINESE
MFSBEBARN, EMERXHMNIE MRI T E iRk thZF
Mo Bk, BRI, EETLEERERBEER TIER®
TN ER, ERSARERNEEMBEVEIRRT L EHIEER
XESER,

ZHRATEZEENEFENFIHT, THRE—KAEEMN
NS, X2—EXLANTHEFM. ZPNEFF/NBEBERR



HPZANERESREXREEEY N, RAEINTRFE
REAZETNE, £HE%H (Investigative Radiology ) HBZEM
=/ NIBRIE 51ZRE M T % Runge BIREESEMNAIE, ]
EPFERPLEZR, RIETZBOBERE.

ZEENHRETER B TIRKEHA MRI Z1IRHE X FiR
5, "THHIREEFFEEVNEEREETENE, S5tk
BT

/ﬂM 1

FEEFIBHEDP B TEZER
FTEEMSESER DI REISK
FERFFESNABHFEZEEK

FEAFEFRBRK
FRAFHBEPRERRSNEE

2012F 98 12



RIS

ORI ESHEE, NRIABLOUILRE
VB, BEGHRUILRBE (MELRZABRXTHRLREH
#) . TUHREEEMXE (0 AINR. Radiology. JMRI.
investigative radiology % ) , IESMBFIIRBRSWUF
%, (ERBELIRBEE) RN BIERIZHAE OB ERD
EHEA—HEELH 300 THPB, ENNXE—ERHBLEE, @
Stark #1 Bradley % & 9 { Magnetic Resonance Imaging) .
Edelman % % & 4 ( Clinical Magnetic Resonance Imaging )
EE/ 1/10, LB AR T Val Runge # John Morelli 2
BRIARMMNNEENE N TE, WBREBEERMEAR T WKL
FRIERRBEIRIZE, ANRAREREE 7 #EARNOYDE
FMARSEXRE, ABREHILE, XS5HRH, x8#E
#iX MRA 5' B RM REMA LA, HHERTHE MRER
FIREBEZF MRA B AR, MR EFENEXABHNBTRESHN
MRI #MEZ MR, FS % Runge BN F —KEE— (The
Physics of Clinical MR Taught Through Images: % — iR )
(2009 FELAH L Thieme EEH IRATH AR ) o

Runge #FER—HIF 30 ZEIMKELENHSFIZHE,
B FOUBERARER . ERAMN DB B RE
BMERBAEERZHARENFEZ— ERLEERINT W
PBES, XBITBEFFHI. BAlt, BRBLEHEERHANE
B@IERIZUHEEAE A MRZUEEXAS, Fi, &t



=2

Ot

ABEANERELRFEIRELANBERE. £BAE
MG HHE BBIIBALET, BRIHL T REASERFNELKH,
ELAERTERFPRELEROUILRRA, FHEHBREX
HITTRAITR, GHEERTRE T EFHNPEREEARE XN
BEMR, RET mKRBEIRTALEE,

NFR—BERINBAUTHRNE, ABLUZBREIXERNR
B FRERLNBRKRE AN EL#TRE. BPERELLED
TR T EEFMEE MRA, £ THYAHIRKEEM, X
AMNMERERSH—FITR. ESRICHIERMLBH, B
it MRYEZ2t#HTT @R, A, NREN MRYEEHN
BXMRFH—PFA T ROE, RIEFXEEE Runge ¥
&% A% #E M (The Physics of Clinical MR Taught Through
Images: $£HR) (2009 F£AL Thieme EF AR HER ) -
BMNAREFERTXEBG, ENIERE R F PREILIRAOE 21 .
AERLAME—EMIAR, FEEBERONERNEERL
RICERLEMIR,

Val M. Runge, MD
John N. Morelli, MD

EER:

MRFAEERZERINAL (MNES51AFES51B 28 ) , NRAFHIR
EXBEARNEE. HR, MEAWEEEREE, PELALAR, N
FTXREERBR—NEE.



fms AR

Fei Ai, MD

Department of Radiology
Tongji Hospital

Tongji Medical College
Huazhong University of
Science and Technology
Wuhan, China

Ulrike Attenberger, MD
Department of Clinical
Radiology and Nuclear
Medicine

University Medical Center
Mannheim

Medical Faculty Mannheim,
Heidelberg University
Mannheim, Germany

John A. Carrino, MD, MPH
Associate Professor of
Radiology and Orthopaedic
Surgery

Johns Hopkins University
School of Medicine

Section Chief, Musculoskeletal
Radiology

Russell H. Morgan Department

of Radiology and Radiological
Science
Baltimore, Maryland

Peter Fries, MD

Clinic of Diagnostic and
Interventional Radiology
Saarland University Hospital
Homburg, Germany

Xiaoming Li, MD, PhD
Professor of radiology
Vice Chair, Department of
Radiology

Tongji Hospital

Tongji Medical College
Huazhong University of
Science and Technology
Wuhan, China

Debra L. Monticciolo, MD, FACR
Professor of radiology

Texas A&M University Health
Science Center

Vice Chair for Research

Chief, Section of Breast
Imaging



Department of Radiology
Scott &White Memorial Hospital
Temple, Texas

John N. Morelli, MD

John Sealy Distinguished Chair
in Radiology

Professor and Chair
Department of Radiology

The University of Texas
Medical Branch

Galveston, Texas

Gunther Schneider, MD, PhD
Clinic of Diagnostic and
Interventional Radiology
Saarland University Hospital
Homburg, Germany

Spencer T. Sincleair, MD
Assistant Professor of
radiology

Texas A&M University Health
Science Center

Department of Radiology

Scott &White Memorial Hospital
Director, Division of Diagnostic
Imaging

Chief, Section of Diagnostic
Radiology

Temple, Texas

Lan Vu, PhD
Texas A&M University Health
Science Center

Scott &White Memorial Hospital
Temple, Texas

David M. Watkins, MD
Assistant Professor of
radiology

Texas A&M University Health
Sciences Center

Department of Radiology

Scott &White Memorial Hospital
Temple, Texas

Wei Zhang, MD
Department of Radiology
Tongji Hospital

Tongji Medical College
Huazhong University of
Science and Technology
Wuhan, China



UTASLIIES

2D
3D
AC
ACA
ACL
ACTH
ADC
ADEM
AICA
AP
ASA
ASD
ATP
AVF
AVM
AVN
BBB
CIDP
CN
CNS
CPA
CSF
CT

T4

=%

BYIxT

K BRAT B Bk
B X #H

RE FRERAE
ESUEN X
AMBEBRMREELR
IR T 3 Bk
FERIfL
BHRERT AN Bk

55 18] B R 17
—HRRE

ENER R
HERRKE T

R R3E

1fn B R
BHREMREEMEZ A MWERE
fRiRE
AR AR R G
il

& &
TEYE A



ELRBR
SRRHEBR
SERME

B EBRARE
¥ 5% &Y 1 & 2 Bl 8] R
HFREMELEY
IHEKE MR
RN RRR
I
WEBR M P 2 e
REESEEL
BERBRRERE
MAELEERR
Bk HETIgE
REESEEL
NE

BERAHD

R B HER K

R R RS HRE
BNERIBI R
BiE

BEEK

&S AL BRI
FEIMREBRHE BRI

FFF 4R AE A A2
AKBRRERE
BARERE
A&

A = Bk
RERE
BAkRAY



JPA O EEMATE BRI

LEk SMUEI

MCA AR B ik

MCL R &

MIP BREEERY

MR AR

MRA IR MNEER
MRCP RILIRRBEEEE
MRI R IRALR

MRS Bh R

MRV B IRERBKIE R

MS ZRMENL

NAA N- Z B - RITEER
NF HATHIER

NSF ERMR G M SE
PC FRINTEE

PCA A B mh Bk

PCL B X

PC-MRA #BfIsftbRELIRMEER
PDWI AT B R

PICA N FE T N Bk

PLL BN

PML HTH 2 M B R RR
PNET BRIA AR E R
PVL = BB B R

RF S

SAH K I B TS iz 1

SCA N mh Bk

SDH B fE TS 1 A

SE B EEE

Sl ESRE



SLAP
SNR
SPIO
SSFP
STIR
SWiI
T1WI
T2WI
T

TE
TFC
™J
TOF
TR
TREAT
TRICKS
TWIST
VHL
VIBE
VISI
VSD
WHO

tEEIEM

fERRLL

B I 1 S AL X

RSB Rt

mn e RERE

BEBUR AR AR

T1 h k&

T2 PNAR AR

TR

(G135 e i)

ZRATERE

BT X1

A [8] kER

ERAE

R e HEEAZMEBRZRA
A 18] 73 93 b U R 785 AL
HB 3 AL I A4 B 18 43 % 0 5 B 1%
EHE - WiE (VHLF)
FRARBEZRALE
EMNFERSHRRE

= (8] fR ER 5%
HRBELR



