RERHRRGET (FRERHRICXRITRERT )

a8 &2 oy, PES RIS A P IR i AT
@ [’Ttgg’[: E "’"m\ PESRIT (I ) 2K

R EHATI £ 3TEE B 2 SR AT

International Journal of Radiation Medicine and Nuclear Medicine e

FIR R RZ Y DR R A BT R

Advances in imaging research on the early detection of anthracycline cardiotoxicity

Wang Luxia, Hao Xinzhong, Wang Ruonan, Li Sijin

ElES'E

EBAE, AORTE, T, A5 PG IR 25 R RE R A R AR BT S HE S (D], [ PR R 2 R R 2 2R, 2022, 46(5):
298-303. DOI: 10.3760/cma.j.cn121381-202201006—-00176

Wang Luxia, Hao Xinzhong, Wang Ruonan, et al. Advances in imaging research on the early detection of anthracycline
cardiotoxicity[J]. International Journal of Radiation Medicine and Nuclear Medicine, 2022, 46(5): 298-303. DOI:
10.3760/cma.j.cn121381-202201006-00176

TELR L View online: https:/doi.org/10.3760/cma.j.cn121381-202201006-00176

AT ARG HAh SCEE

Articles you may be interested in

IEFL 262504 A SR 0 At Tt

Research progress of positron radiopharmaceutical automatic nuclide packing instrument
FEI BRI PR 2R B 2 2. 2021, 45(10): 648-653  hitps:/doi.org/10.3760/cma.j.cn121381-202010025-00108

A EIIRERAR A BORVE B2
Advances in the research on the evaluation methods for the right ventricular function
[l PR BE 24 B B2 2. 2020, 44(6): 399-404  hittps://doi.org/10.3760/cma.j.cn121381-202003043-00043

T R FLE AR SO ST R
Research progress of imaging diagnosis of duodenal papillary carcinoma
[ PR BE 2 R B2 4%k, 2017, 41(1): 68=73  hitps://doi.org/10.3760/cma.j.issn.1673-4114.2017.01.013

R EE D RRAT SR S ) AR S WS
Advances in imaging studies of hippocampus in patients with mild cognitive impairment
FE PR BE 2 B B 2 2. 2019, 43(6): 510-517  hitps:/doi.org/10.3760/cma.j.issn.1673-4114.2019.06.004

AR AR SR O I (8 LI A 5 3P Al B TS 70 v i 1o ik g
Application progress of imaging in brain development assessment and prediction model of children with congenital heart disease
FE BRI PR R B 2 2. 2021, 45(11): 728-732  https://doi.org/10.3760/cma.j.cn121381-202106001-00096

KCPRCTIURE O LIt AR 1 B A5 a0 e
Application and research progress of dual-energy myocardial blood pool imaging by dual-source computed tomography
FE BRI PR R B 2 2. 2018, 42(2): 173-176  hitps://doi.org/10.3760/cma.j.issn.1673-4114.2018.02.013



298 BRI B 2R 75 20224 5 45 46 545 511 Int J Radiat Med Nucl Med, May 2022, Vol.46, No.5

PHRONERERGY ORSENZEETARERE

IWmE MHIE EE4h FEH
LWEEAKFES —EREEFA, K& 030001
W@AEME4: %3, Email: lisinm123@163.com

(FWE] MERTTFBUEE, e S 0 A 3 SR AP [ B R B, (BRI T Al 2
OTREAS 2 H A IR = A7 5 A e, O A2 25 (ANTs) 5 LR O IE R AR L 3 DL
AT FEOR WO, ANTS 0o IE 2P A S 300 2% BRI B B 7 56 0 E D RE AR B 28 5%
L, DR R IO I e A IR S B BRI B TR ANTS S0 i
BRSO ELO U A AR . O BERE AR O WU AR SR AL L 28
G LK PET/CT A%, DIMIGIR & ANTs D IE SRR AR M EMFE R .

(K] ERFRFRIZEDGAR; RZEEAR, XEIENL; FREN; OtErE; &
W), BB

BEeUH: FEZKAREEEESE(81901785)

DOI: 10.3760/cma.j.cn121381-202201006—00176

Advances in imaging research on the early detection of anthracycline cardiotoxicity
Wang Luxia, Hao Xinzhong, Wang Ruonan, Li Sijin

Department of Nuclear Medicine, the First Hospital of Shanxi Medical University, Taiyuan 030001,
China
Corresponding author: Li Sijin, Email: lisinm123@163.com

[ Abstract] With the advancement of treating methods, the survival rate and survival time of
tumor patients have improved significantly, but the cancer therapeutics-related cardiac dysfunction
seriously threatens the health of tumor survivors, among which the cardiotoxicity caused by
anthracyclines (ANTs) is extremely common and can lead to irreversible heart damage. Early detection
and timely treatment of cardiotoxicity caused by ANTSs are essential for the recovery of cardiac
function, so early detection of cardiotoxicity is of great clinical importance. The author focuses on new
imaging methods that may help to detect the cardiotoxicity caused by ANTs early, including
myocardial strain imaging by echocardiography, myocardial strain imaging and quantification imaging
of myocardial tissue by cardiac magnetic resonance and PET/CT imaging, in order to provide valuable
information for early clinical detection of cardiotoxicity caused by ANTSs.

[ Key words ] Positron-emission tomography; Tomography, X-ray computed; Early detection;
Cardiotoxicity; Anthracyclines; Imaging technology
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(cancer therapy-related cardiac dysfunction, CTRCD) 2z /™
FAYAR R, AT RES AT T BT IS IR TROR s B
TR I A A o 2 R o R T, )
(anthracyclines, ANTs) H 20 42 60 4RI LI, R
Pibg e SR . UMM 4, ARk eV ) — 4k

RITZ5Y) . 2240 TR B8 S VR YT, AR A (] T
FIER, HEAEREY, B ANTs & a0 AR AT )0 45
HigsmBUE"S, APFRESREY], R4 T ANTs Z4F)5,
It 50% MY B H A kA OEWIEREBMAY, EHekRE
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CTRCD = AR 5 Z2 0 % 4 1L 43 %X (left ventricular ejection
fraction, LVEF) #E4Ti2W% %", (B L5 — 2 Wibr il .
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DR Jirdg B 2 2 il S8 S0 3 L 3 B LVEF>50%,
H53AI PRI LVEF FF#>15% i, {3RTi214 CTRCDY,
AR EREN, LVEF AR —REEIEIR, HO0W
PR R 2O B 2 L SR B WU 73RS, LVEF K
TR PR, TR R i R 0 R Ty ik X
CTRCD #AT R, 4 5.0 3h ELO U S g . GO E
;9% ( cardiac magnetic resonance, CMR) /Oy LI 28 A% il
D LUE = G LI PET/CT B4% . ASSCEE T REA B T+
ARG ANTSs CoMEREE RARFH O a7 2R

1 BEOEECAEER B

R S Bl R JIL I A2 AR S 5 4 A = 4 BRE U B
(speckle tracking derived, STE)$ZAXF.CMLHEATIEAS, HE
BRI A S o 220 O WU S SR 45 R R G
] b A% ( global longitudinal strain, GLS). J& [a] i A8 F14% [a]
PiAZ, Horp GLS 2 MR a7 IR DAl O SR I T e 2
S, ZOEPREI, X CTRCD Z80 Wi )
REREIS G PPAL, GLS % LVEF BT R (5%, 3¢ hos
AR O ML A AR b 25 AT LR 4 1, 25 GLS 2
TRITHT T RE>15% W, AT2 WA G R CTRCDY, — 344
A 1783 (B IR B IS AT A R R, S ELRAH
Lo, ANTs(RBF IR G Z 2R 40 ALy 7] GLS 52 4o
J=HE, & CTRCD Ay RUSHBE 5

FITT, GLS HRAEMG KRR Z M H] . HR il
i T4k STE WAl C UM AR A7 75— E B 1 )R BRI, B A
Jit sV T is S A AR R . A 2 R RROR R AR, X
R AR R BB S22 A5, =4 STE iY4L
ARYENRE T — 4k STE By S, AT [ IR A5 1A 2 Jm i i L
PSS {H R =2 STE AR N 22 [A] 1) 22 5 FBE A
B BRI BT S BOC SRR G — S % H ok i
TP, MR EC= 4 STE MELARIG IR 1z sz )
JRAELG, B O3 L WU AR AT S 22 591 ] Bk LA
A FHUIREI CTRCDY 5k

o

2 CMR DALRZEE R FR O LA R E E R 5

CMR JE A OB | 038 AR SO N 46 AT 5K 2
REMY “ S ARifE” 1, Tahir 17 BFIELEREN], CMR W
SR IINAESE O SUE 25 ) A
I7 SR PR 2 B HUBRAL f B [B) ST AEAR R ¥
2.1 CMR LU U

CMR LD LNASFR Z R ZAE , o RLOHERE LIRS AE
jB % (cardiac magnetic resonance feature tracking, CMR-FT)
TR . CMR-FTAT LU % M CMR HL S USRI
U AZ, o AT AAMA . CMR-FT 5 STE AL, #B

TP LA 22 802, {H CMR-FT 454 70 W FLG
SN TR R . DAL IR R B sh e, b
T X WREEE AR PEY . Wang 252 5 1:F CMR-FT 4% AR XF
ANTs CJEFEME: AR RABSRIPEA T 5T, 450K, GLS 7lhE
JE R ANTs.O WU 9 FR 4 . Harries 450" (9 67F 58
SRR, SR IR, H232 ANTs {37 H LVEF
WEH B R SE A7 0.0 L GLS B 324, (R 2% Foy g
BN IG RS, Axf 521 &7 &4 CTRCD #HfThf
Vi, B, IR R

2.2 CMR . LHEZE %

ANTs U R R LA UK I . JE 2 1A A E &
B, JEWILATRIE O LA iAol 2RI, CMR HAT Al
R O AL O A2 RE 1. 4 T1(E A T2 {258
1k 2 1) 5t B 5 ) E R A% (T1 mapping) AR [f] 5tk 742 5 (8]
7€ 11 A% (T2 mapping) A5 1O NHSUE =S5, TR
e L2 RSSO 25 4 1 284k, Tl ELi@ 3 T1 mapping i8] 3k
B A TR (extracellular volume, ECV){E, RP4HAEARE]
BB RIS E 43 16>, P4 T1L {EF ECV {H
AT LAVPAG O IR ML 44k, 4 T2 (B FT LUTAS G L2 A
K1, Galan-Arriola %5 (% gh ¥ SEIR B 5T 45 R B, °F
H T2 TR KA ANTs DIEREVER R R, B
R, BT RAMWER 6 M5 FH T2 AR ET ., X5
DL K P ARSE, 1 HFF LVEF fIREAR; Bboh, 46
WEEHE T2 BT 5 1 A7 T ABH 1R 2200 = DI RERE AR 1Y
H—L K&, Park SN KB, B EIRITARRAS 6 A
W EEE TUE . P4 T2 B/ BCV BH 8 T+, 1fif LVEF
R4S 12 AR A B T M, Tahir 2507 (O FTREVERF ST 45 36
B, 39 4] 7L AR g B E R BT R AT 45 R T (E.
S T2 fE R, T HAF T1 S LVEF<60% B (8 AT
PIXF ISk & A () CTRCD HEAT RUH0N , 5 S0 Fes 5 i 1y
KB 75% DL b XSRS IR R, CMR OIIAHZE &
FAGAEFIART I ANTSs o5 77 T BAT WG RN RV 1 o

CMR 1] T1 mapping 1 T2 mapping J&—Fh A M {19 Ik
RAMET H:, BT ANTS (U IEE 35 114 W0 Ifs 1A £ 436 B 2
Ak, H3K L R PN 52 ANTSs VAT 14 i eg S 77 35 1 I DR
FNTRG A EATY G B 78 TESE o

3 PET/CT B%

3.1 "F-FDG PET/CT &%

ANTs DJERt R 2 R EAEHRZR, FEHLHE
FALRN BN RE ARG, T SRI O LSRR I A A5 N
O WUBE IS A, BIAR 7 R AR s /b | 2 A A g
a1, "F-FDG PET/CT X5 2 A& n] A 2% 2H 2Vl 2% 19
AEPRACE Y, FENG RN T B R L. “F-FDG
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PET/CT Wi WARIT, METTEENE 4~6 h LIAMELL U4
PR A BB, T8 5 *F-FDG SEEUIES DL PPAG O i
IR E R . Kk, "F-FDG PET/CT 71 B4
S BT AL TR BE UL OO RE AR 45495 . Bauckneht
LRV %} 69 I A Uk LR AR IE LA T 4 I"F-FDG PET/CT
AR GRYTRT . Ry ARITE K BE V) H e E Y SUV
AT T AW, Z5RERW, MEMEZEF SN, £0=
D HLF-FDG e asteg; R 1iEd4T 73 sess, R
B & BB R 207 5 /N BUZE 0 %0 IUPF-FDG 5 B 2 3
1R, TR R ORI A Y AR S AR o B, T LS
KRG EE M, Seiffert 257 (URFFTLE R, FEpIEE R
TIPRT . AT ARSI 22 L= DIUF-FDG %
U AR FF S, X 2 T4 REN, A£0="F-FDG
HEIE S ANTS FI SR i e, Bk, Z0% " F-FDG
PRI = T AESE ANTs DIESEMER RIS, MH S ANTs
DREEEME MR E R A R —3h: . Sarocchi % &
B, WIEZRTSSHETSMEEEREZLLZE LN F-FDG
TS & It LVEF FREA G, X — e 2020 )L
"F-FDG HBUE & 5 ANTs DIESREA X, DEEED &
B, "F-FDG PET/CT REF W2 W ANTs (.0 EEEH:, HL
YT IR O IE SARERY SUV ey HEAE=7.0 HBIMERT, $E5REERT
iKE 80%, 1H SUV SZASrirE] . MR EE . W ARl
B RSEZFHEZR R, i B3 H"F-FDG PET/CT -4t
ANTs D AEBEPETFZEXT Ay Br, B SUV eI R I H H F7
TE—E R BREEY, Bauckneht 2551 5 3o 1743 ¥ 43047 36 14]
T AT B B F-FDG PET/CT 4%, 45 8/R, M
XFF SUV MITEM 2, PR s RE k5 B AR
(B 7T A, ffi*F-FDG PET/CT WAL 0 .0 3REE T 1
MBTEE R DR T . 14535 nT 876 *F-FDG PET/CT
TEHT ANTSs 0 JIE B2 1 58 B R SE P, (HAH SC A T 4%
A, 1 LR Fi— B PE bR

Ak, Borde SE0 [WIEUE 434 18 1l (L 96 A B 2 2R
ALIT RIS '*F-FDG PET/CT W%, &5 E/R, fasElk
I fE Ze 0= D LF-FDG U R, IR X AT S ANTs
OETEME R MRS B 5 . Gorla 255 68 T — Il E A1 4
W R (1, 30 %) HEZ PR % (320 mg) fhIT
Je 220 Z O UF-FDG B A 7 i i 254 w5 BB S 2 W7
DR GRE G, T 2 PRI 25 At E (6 h)
FBE K- (43510 73 mg/dl A1 82 mg/dl) 255 T 1Y 25 % TG
giiteEE X, Wk, A ATA Sk B F L YT JS 78 “F-FDG
PET/CT A4, 720 % 0 ILF-FDG $E U 25 14 5 nl fE 2
T R 2t O WU G B AR R B, R BIRGEHERR T
A0 = D HLYF-FDG IR W R, TE TZ20E O
WLUF-FDG #HU% S 5 ANTs ODMEEEMERISE, FHFUGHE T ANTs

ORI MR R

I R Hh 8 FH A BTl ANTs O fIE 2P 5 5 16 AR 7 B 4 A1
. LA A, “F-FDG PET/CT 1E R f s (O
LRk R ER ) B E AR T, AN RE M 1 2R A
WARTRIT R, WA AT REAEAS = LA G 2 3% FH 2 S
FIIE LT B PEY ANTs B0 IESE . (Bl TO WU
BT, D LSF-FDG BRI SR, RMETAAZE 4~6 h
PO T, O LF-FDG $BABREAE) . A—30, X
LIRS W R, AR REN, ERKEEgR
B B ARBRAAC G FilE . A AR A AT LU G s A i
L ILF-FDG [ A PRI, (E I PR S 04 ol A AT
WAL, WA, IR EZ EIRREER (EFHGIFO M
PG . MEIRIRAE), ff CTRCD Xh.O VR B 52 i I A &+
5B

H #if X F*F-FDG PET/CT P14 ANTs (0 JIE#E1 ( AFF 5
Z Jy b b, H R R IR ST R
WA HE— 2L AMHLCWLF-FDG 94 BRI . A5 AR
UL RTREPEDFTE i — 2D UE W] I R
3.2 HABRAZHRM PET/CT AR

LA ANTs CDREEEE R F 2G0T, 20 5.0 LA
PRUAFRIY 35%, I HAZ =A% P 4AU% (reactive oxygen species,
ROS) { FZORIE, B RIZOR AR ROS ) PET 734 5+
PEFRET AT LATE 0240 A RSO 453 473, AATT AT X ANTS
HO IR AT R TCRPEITAL Y, *F-Mitophos(—FXt£k
A J5E L A7 SRR 199 52 Mg BH S F) 1% Ga-Galmydar(— 5
KR T4 59 20 SRR ) /R 2R, F-6-(4-
((1-(2-fluoroethyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-5-
methyl-5,6-dihydrophenanthridine-3,8-diamine (DHMT) & ROS
A0 ] 7R EEFICS ), Sivapackiam 554 {3 4 SE 56 245 R R
Pl R 2K AT 40K B O IE®Ga-Galmydar (88 HUE (SUV=0.92)
et HRZL (SUV=1.76) ik . McCluskey %" (B 55 45 et
B, BarEE R AT 4K B IE®F-Mitophos 845 B AR T X6 AR
21, T E YRR REF e, X —IEE AL ., Boutagy
HEPVRBE R A R, A TR R AT R KR LVEF
TREZHET, "F-DHMT PET/CT AR K E.CoME ROS AR
WG, FIRTA RS ES R R Y, "F-DHMT PET/CT 14
WBEXT RIS BT (AR KD 0L ROS (7= A A7 4 X
AT, XS R A R, PET/CT 43T WAL
RIS ANTSs O JERE PR A AR LA T TCRIPE T AL . 5
SO NI T2 ANTSs O BB I HLE 2 —F7, PET ¥4
T2 T AR FTAE TS AR OISR A M T, B —F Ry . o
BIPEREIN J7 0o Su ZE ¥E ANTSs (U IEFEPE /N BURHY o 1
NEC LA T3, PF-caspasel8 S &, A 54
HE BT A R, ST R TR A A, b
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