2 A

REBENEEFERR
pridi-

PUE S CENE I &

EARY R XL

1LEABEXR, ZETFOERBNESR
®4F (At %% 067000)

2 EABEFPT, AEHHROERMEIMNG
(3t #&%& 067000)

T 22

[(BE] REBBERAREILNPREZRS
MEz—, BELARR. FEENRR. MEK
AN R BME@AT. REBTEHE
ATAANHN, MEBEEELEFRETRA
RE. #BEFLRLNEHMTENET RN
ERENEBEVEEXREE, AL, AKETNE
BERHETESHNER, BAXEFULIRRE
—HRZHS T ERESENTSINE BETRK
RANTEIRS. MRIARBRFMEZSFE TR
RiH, MIRRIEMG. RUEEMG. ¥BOK
BRGEFRMREER MEY KT TSR
Rt AR, EERBROBFAFESAT
BRSNMAERAEREEREENRATFHSR
1, SREIRIM B H ROT AR E R, AKRER
FTERERTEEERE, EXMZEETR
RSENIZ AT ROT AR T4RR,

[xgiH] iR, WIEiRmEg; ATEEE;
FBAF,;
[(FESHZES] R-1; R816.1; R739.41
[EkFRIREB] A
[E£TH] 2019EAEHRIZRAMKS LR
11%1(201903A010)
DOI:10.3969/].issn.1672-5131.2024.02.053

CHINESE JOURNAL OF CT AND MRI, FEB. 2024, Vol.22, No.2 Total No.172

Advances in Imaging Studies of Brain
Metastases*

LIU Ting-ting?, LI Huan®, DING Luo-zhou?, WANG Nai-ran?, ZHENG Yi*".

1.Department of Radiology and Medical Imaging, Chengde Central Hospital, Chengde Medical
College,Chengde 067000, Hebei Province, China

2.Department of Oncology,Chengde Central Hospital, Chengde Medical College, Chengde
067000, Hebei Province, China

ABSTRACT

Brain metastases are one of the most common central nervous system tumors in adults and are
characterized by rapid development and poor prognosis. With the continuous development of
radiotherapy technology and the emergence of new treatment modalities such as targeted therapy
and immunotherapy, the survival rate of patients with brain metastases has been greatly improved.
The detection and evaluation of lesions on imaging are crucial to the selection of treatment options
and patient prognosis. Therefore, modern medical care has placed higher demands on imaging.
Routine imaging MRI has been the gold standard for the diagnosis and evaluation of brain metastases.
With the continuous improvement of imaging technology, MRI is not only limited to morphological
assessment of brain metastases, but also functional imaging such as magnetic resonance spectroscopy;,
brain perfusion imaging, and diffusion tensor imaging to assess brain metastases at the biological level.
In addition, the emergence of new technologies such as radiomics and artificial intelligence in recent
years is expected to simplify the heavy clinical work and realize intelligent detection and evaluation of
lesions, which greatly improves the efficiency and accuracy of work. This article reviews the diagnosis
and efficacy assessment of brain metastases from imaging.
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RIS 2 18 A R I SRR R PRy e 1 DB 4k & MR, 2RE LAH
IRMEZRGAE, W FREBENERNSTY, ASHEEHINE “TEHFEHR ,
BB & s M EREEF T, RE M7 SaBESESRNENRAMESMEE
A, SFMmEIK “+& BpLH, SL=RES. REBENELRISENNE
B, £9:540%~50%, AR, 2eaREs”, NEBEEENERERTER
MNSERD, MLE. L8%, MEBRISTUHMBLRENE, BEMENETR
22, A, SMEHHRE. 387 ERIFLNITES BE TSN MR 2
FHREXEE, FRNL, IREFNEELEETESHER,

2 HHERBRGEREBENRA
EZEINCCNIEEB B RIRHIBR B F LR (magnetic resonance imaging, MRI){E
RS RSN W EERASI E 5, 20154, EfF LS — MRAEIR A GG
EERELIR(GMBTIP) LA, FE, RIBHZETEEREIRFIAR—, E10
BEEEIR AR 18 BN IS RS B 12 B AT LU T BSOS B M F . BAEMMRI N
BB EMEGERER IR, BEEST ISR MENHEITEE
— TR, EERMEM LIRS RNER, BHERGEARN=E, HWTH
BN G, TEKERG. BEREDEMG. BN ESE—RTIEMG, Xt
MBI AR MD FRER. AARBINEERIRIHT .
2.1 BABHRREG FIERTES, TUET RENREGS IR RM R
B, ENHEERGRENEGTIECERMEY: (1)@ EEABENTL
PO SR 42 1152, 2 i o 7 P g S 1 X 4303 LI T B E R RS 4 BEJER 5 (2) T2 BDASUR 4
A RIS (TWI-FLAIR)RE, #it b E R M & R kK" MR
REMBMERTR. A/ BEKMER. BURESHSZNEERISMNEEER
STEBTIEE, NEBETEREEMER, BATTWIZRERREES, TWILEEE
FEES, BETKMEE, 25 NEEAK BSE, HERAKISNBERY,
BAEREBTIAE, 2HFEL, BEANEERESEREERNSFE1E: (1)18
B8, SHTH TR A L1 S E AR R B B RN T 5mm B R 15
HAKIES; (QEBILEFFFE, LEEANLNTESESHEBENREE, 8
AEMBANLER, MENFEANSHERERAE, BEEFBRR, RILXFHEEH
WA ZRATFIRERS, )RR, KINE"SALM, RATWIEREERL HMY
BREEF TR NESE. RIERECISTIEMARE, BMBERRGREETIMERENS
Wl BRETFEEARANN=HIIAER, BRNIEBEE—EMNIRE, NEMHBE
HRE AR EEE S £ TR R,
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2.2.1 ¥EUNA L B RITER R E ¥ BN % (diffusion
weighted imaging, DWI)*2—EFHHIREI MK F4
BREth R RARLRE)K D FoREUE . MR 3R, AMAathE
1N, MEETENG A, BAREEHKE RIS, DWIRRASE
B, RWMIFENFR K (apparent diffusion coefficient, ADC)EEE
R RARLRIEIK D FoREvIRIE, HiEEARENEUNARFE
RREIKDFTBNRE, KkPFVBZRNERES, NAHRS
MEkR, Rifkhh, MBS, BTFRHENERRE, HFBZRE
EARF, ALk, DWIREBFMEZESMAEMRBETRNER2
#7'% ok, DWIFIADC BN B MUT R HERITE BB R AR
BEENX, AEEFLBLTLE, Wt AMMERHEH R,
Rasheed ZakariaZ A" i@;3 G4 FFZ 25 N\ DWIFIADCE/E
PRI RIRRITI0R L FARYIBRE A SRS SEE I L,

AU ERADWIFIADCEERAMF B CRSATEMA, XAJfER
HFDWIFIADCESN BEEYFELENHTEEmITME, T
SERZERERET MR KEX, B/VEtEBELE,
XG0, ADCLLESXSMEHREE —ER~EM. Sebastian
Johannes Miiller™2Z A @3 & 7 1292 BRI BINEE,

EIMADCLLETE At IE N ARME R EERITER X,
DWIFIADCHFERHBZINEMAMN ERNMN R, BEMNE
FUZREE R B 5! 7 PR T B 4 7% 8 B9 IR PR SR BR o

222 HGKERME ¥ BGKER & (diffusion tensor imaging,

DTI)EBEEZ N AE LFITHEMNT BMEERERARHUNLEH
AT BEEY. cRECERRMEESHRERKD FHIE
&, ENgEFMSDH (fractional anisotrophy, FA)FIFIY B
(mean diffusivity, MD), XFEMEEDIRFRKT A B4
FAN, DTN AR EN R RS FTIWIFITWI, S5T.WIs
TWIE &L, EXMEBEREnESRESNSEYE, JEAEYT
HIgEMRIZ R ENERRE ", BFOTIXKEFRFLRN
BEUR, DTIRMAAIERENENSETA, 1, DTIRY
BEARASANBHRESENENEEERN. ERR %
PBHETRASARBEES S WINEE. BHEKNTSR, FAERS
FRESE,; MREBENEAMDUATFRERE, MEaAE
K FARR R R ZENGE, SMEERIEEKMHEEES
HRNFAERERTIEELMWE, FRTIGRKEELZNTREN,

223MUEERG REEIRGHTIERRBERAEMS =M, K
MBS HEBURIT L 3E 58 (dynamic susceptibility contrast,
DSC). zh#&XJELiZa®(dynamic contrast-enhanced, DCE).
FEhBk B BEARIC (arterial spin labeling, ASL), EIRKRZYP S
ERENFEEESH S NENMAE (relative cerebral blood
volume, rCBV). &R E# (volume transfer constant,
K"™"), FAXI7E (cerebral blood flow, CBF). ASLEBERIE
WS E 98, BEUERTFEMETMRGRIETME
BN AREINRMTELAZE, B A 5 BT LU % ot A
BEHTEEESHIFZE, ElRKLLREREINETEHTXS
MHEREFE, BHTFREBBNSE., MR RBRTK™
SDE LB E A EMIREY R B KEA TN BT B S E 615 5o
BETRERER S MEE R S5BEHBNREMTIA"Y, 5K
SIMEIRSEXIEAELL, IMIAREEAEBEBNICBVES, AITER
THICBFRERTELR L s XWIGIE T FpE 8 A& H A B & 4 i
mn, MEtHIREmER/X—EE, HoefnagalsZE A HHR
KRB E & ErCBVERTE>2.0, SZIEN85%, WEMEA
T1%, MitsuyaZ A" MM RBIRErCBVENTE>2.1, SN
79100%, %R R95.2%, HERECBVE B E MG
KREERRNEXE,

2.2.4 BHEIOREMRG BEIREIEMR S (magnetic resonance
spectroscopy, MRS)B—fBE WFUBIERMD FHBEIKTE
[ B B F BU T B IR AR B i R MRS AL N Fh X 35
¥, 1B BT LAXY X L4354 2R Jh g 3% EL 1 3 1T B =T, T B RS
f2 B HE B E KRR 18, MRSHEI 1R R EBA T B EWIARIEYo
Cheynov™E 34816 #H{ TS T4 B RSB RE#1T 71
HIRFIE D, KIMIEATH4NNZA, HEBAEERR LT
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BAE 1Y, {BCho:CrifINAACITRYN. BT, MRSTEXS Mgt
RESHEERSETEBEEMRE. ChoAtBRINAARIENX
SARABE S EBIL N, FULRBZX ISR HE IR, R AR AE R
BER, METaTEMERE I, IR R TAR SRR
LI MRS A, SEIMISHR &R,

2.2.5 BESURMA ARG BESUR N A4 (susceptibility weighted
imaging, SWI)EHEFFIFLIBISIHIAS, SHELRT2NM
BGHILE, SZFSIER T HRERMMEE nTEe
MAZEAMALY, HESTETRNHE, BRANTL R
S = SRR B R R 51 A SR AR, LA 5 IR M e B e
IR, SWIRTE I, Bk, EARSHRET VNSRRI,
TENTFREEZE. LRSS HnRERENLK., R, 2
IV A B RS T T B R R BB B A, RISWI
SRR R E R E T WIHEREF EA 2ER, B4
AOREANRESR (FhlE. M. NS miEkR
HEARSRMEESITSO)HESEEFZITEER, SWITLRIMER
BHNEEMBRESE, WFMERRBIATHREE T 7Rk
FREHRE, MAMUNBAFrREBEAS, HFR AT
AT RN X RARE S, B, WIKEHATESREHN 2L
HEMME I, TEERMEE, SWITHEERT 3R EHm
SHETHBIRG, REETRTHE, PR SEMRIRG.
B Hi B 5T 2R BE SWIST 31 i B g 8 6 D5 M SR SR B9 BB R DY,
W TR BE AR 0 S B S5 7% 9885 ST Y AE AR R 1

2.2.6 FBEFREMEESGR-EHLR FBEFEAFNNEEG-Z
W R (positron emission tomography-magnetic resonance
imaging, PET-MRI)@¥MRIRMAMMESERSPETRMI S F
REABELSNHERZ AR, PET-MRINEEBENHREE, BR
FHE S KRBT RERIRUKEL R (TBR). UEMMRAS B
TBR>1.62FXPETFAMLE RN A BIRA . EFX MR,
PET-MRISMRItEEL, HARREMEREBBISENS, 52E%
NHFEERTORRENSEEY, ERERLENEERT
B *F-FACBCR L BB MM R BRI £ ESMTBR, FiFa
LU TS B/ R RS S TFSAST IS, PET-MRIZFRISSE
BPETEWIERR R UL R AR NSAT R, Kung-Chu™Z A8
ST T72051 B H R TS BE HITL BPET-CTEE A KAIPET-MR
WEiITME, 182X T — TGS FRETE (MIPIES),
B4, Mi1BEMPETESEHAHERENAEENEETIE
F(P<0.001), Ut4h, PET-MRIRKSMEHERIES MBS LS
MRS FEEA—TUIER, HESISMERENIN(IER
1#96%, REESS%)™, BR, BFXTHAAMNEK, BH
B, BEEENMERERSEER, H&EMZHATFIRFK.
227 BRRTFEBHMEIRRGE BRAFEBMN(Amide
proton transfer-weighted, APTwW)R &2 —FETHERHRIE
MEBNIE S FMRIER, BFRNERRNREERESNE
MRS RERRT. ZRABSBNEENSHNERRTS
KR F 2 B A FRE. APTwIT iREEH B hI 1 &8
SHBR, BEFSEMBIEELMELED, KiyohisaZ AP S
AR BT WIFITWINRSEG&FEHD S EET2EKRIZE
(X S 1 B B X 3, o 0 4823 (X 33 T 4 B B 2 7 TR D ol X o
B, BEIEEEXKIERT%LR, RN, KiyohisaZ A
RUAPTWELRIMEBMMESMEBBNER TR, BEXR
B, APTWRT R BEINEEN FEMINEERF S 2B R,

3 kRERE

3.1 BBAEY BEFEREIMEPilippe 2012EMTEH, &
MRIERITENEBIZ KA1 (CAD) RARIT BRI A, HETAS
RIEMEZMIRFRE G RIRIAASNERIBE, ABBEN
BARNBHNIE, MEEEESHEARF SRR, &
A ST NI RS R It (<1.5cm) BIAG ER BT LUK BI93%, 18
ERNHEELBELMT 7.8 M EBHEMMEY, it
FHPE+DHEBRIGKEITNRE T, FERAFNEERAX—H
H, TSN ERBHMENEINES, FEWEBEALRRKD
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T, XEELZHAREIENNZE,
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