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T,-mapping for evaluation of chemotherapy-induced myocardial damage in children with leukemia
XIONG Shi-yu, HUANG Wei, XU Rong,et al.Department of Radiology, West China Second Universi-
ty Hospital,Sichuan University,Chengdu 610041, China

[ Abstract] Objective: To analyze the characteristics of myocardial tissue changes in children with
leukemia after combined chemotherapy using cardiac magnetic resonance (CMR) quantitative tech-
niques,including native T,-mapping and myocardial extracellular volume fraction (ECV),and to fur-
ther investigate the influencing factors leading to myocardial changes.Methods: Children clinically diag-
nosed with acute lymphoblastic leukemia who received anthracycline treatment were enrolled. The pa-
tients were divided into a low-risk group and a medium-high-risk group according to clinical risk lev-
els.Multi-parameter myocardial assessment was performed using 1.5T CMR at four treatment phases
(Stage 1:<C32 weeks,Stage 2:32—<C55 weeks,Stage 3:55~127 weeks,Stage 4:>127 weeks).Mean-
while, 22 healthy children were included as the normal control group.After passing the inclusion and
exclusion criteria,84 children with leukemia and 20 children in the normal control group were enrolled
in the study.Results: All patients had a left ventricular ejection fraction (LVEF) greater than 50%.The

left ventricular mass index (LVMI) in children with leukemia in both the low-risk group and the me-
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dium-high-risk group was significantly lower than that in the normal control group (P <C0.05).The n-
ative T, value of the interventricular septum in the case group was higher than that of the free wall
and the normal control group [(1058+56)ms vs. (1012465)ms vs. (1016 +46)ms, P <C0.05], while
no difference in native T, values was observed between the interventricular septum and the free wall in
the normal group [(10164+46)ms vs. (1024=+£55)ms, P >>0.05]. The native T, value of the interven-
tricular septum in patients at treatment stage 3 was significantly higher than that in the normal con-
trol group [(1073+52)ms vs. (1016+46)ms,P<C0.05]. The ECV in patients at treatment stage 3 was
significantly higher than that in patients at treatment stage 2 (30.6% £2.8% vs. 27.5% +5.0% ,P<<
0.05).Linear regression analysis showed that native T, was correlated with the age at examination and
treatment duration (= —3.88,P =0.02;3=1.25,P =0.03),and ECV was independently correlated
with treatment duration (=0.15,P <C0.001).In children at stage 3 and stage 4, ECV was positively
correlated with the dose of daunorubicin (»=0.38,P<0.05;r=0.55,P =0.04).Conclusion ; In children
with leukemia receiving combined chemotherapy regimens, myocardial damage in the interventricular
septum area may be the most obvious,and it is related to the treatment duration and cumulative dose
of daunorubicin. Therefore,early and regular monitoring of cardiac changes in children undergoing leu-
kemia chemotherapy is of great significance for the evaluation and intervention of subclinical cardio-
toxicity.

[Key words] Acute lymphoblastic leukemia; Cardiac magnetic resonance; Children; Cardiotox-
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Quantitative evaluation of myocardial fibrosis in hypertrophic cardiomyopathy using cardiac magnetic res-
onance T, p-mapping and its association with myocardial strain-left ventricular remodeling RAN Ling-
ping , XIANG Chun-lin, TANG Da-zhong, et al.Department of Radiology, Tongji Hospital, Tongji Med-
ical College, Huazhong University of Science and Technology, Wuhan 430030, China

[Abstract] Objective: To quantitatively evaluate myocardial fibrosis in patients with hypertroph-
ic cardiomyopathy (HCM) using cardiac magnetic resonance T, p-mapping technology,and to analyze
its correlation with myocardial strain and left ventricular (LV) remodeling. Methods: Forty HCM pa-
tients undergoing cardiac magnetic resonance examination were prospectively enrolled,and 15 healthy
volunteers were included as the control group. The LV global T,p value, maximum T,p value, native
T, value, LV strain parameters (including longitudinal, circumferential, radial strain and strain rate),
and LV remodeling index (LVRI) were measured. HCM patients were divided into late gadolinium en-
hancement (LGE) positive group and LGE negative group according to the presence or absence of
LGE.Independent sample ¢ test and one-way analysis of variance were used to compare the differences
between groups,and Pearson/Spearman correlation analysis was used to evaluate the correlation be-
tween parameters.Results: In the HCM group, LVRI (1.3£0.3 vs. 0.6 =0.1),LV global T,p value
[(46.8+2.2)ms vs. (42.8+1.6)ms], maximum T,p value [ (51.0+2.8)ms vs. (46.0+1.1)ms] and n-
ative T, value [(1303.0£39.2)ms vs. (1242.5426.2) ms] were all significantly higher than those in
the control group (all P<C0.05),while LV myocardial strain and strain rate were significantly lower
than those in the control group (all P<C0.05).The global T, p value,maximum T, p value and LVRI in
YEH B AL :430030 BRI, A i BF 27 [ 5 12 2 B T Jas ) 5 5 e s S R
EE B Y (1994 —) . o, HIIEAR N LA, FIG BRI, F 2.0 8 K252 W TAE.

BEIFAEE B, E-mail: tj_lhuang@hust.edu.cn
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both LGE positive group and LGE negative group were significantly higher than those in the control

group (all P<C0.05).The LV global T,p value,the maximum T,p value,and native T, value showed

certain correlations with myocardial strain,strain rate,and LVRI (all P<C0.05).Conclusion: The T p-

mapping technique can quantitatively evaluate the degree of myocardial fibrosis in HCM. The changes

in its parameters are closely related to impaired myocardial strain and LV remodeling, providing a new

imaging basis for the early diagnosis and condition assessment of HCM.,

[Key words] Cardiac magnetic resonance imaging; Hypertrophic cardiomyopathy; T,p-map-

ping; Myocardial strain; Left ventricular remodeling
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300 Haz, 3148 J2 101 [F) 28 4 1L 52 )3 81 1 il 2 8. FOV
300 mm X300 mm, TR 2.38 ms, TE 1.19 ms,FA 45°,
HFE 160165, J2 )% 8 mm, @WHCM B EH Gd-DT-
PA X L7 253t w] CF 3 B 18, 7 & 0.2 mmol/kg)
10~15 min 5 #4T LGE FI}{58 5 T,-mapping 1% .
LGE 14 )2 i [7] J& %l B %2 )¢ 5. LGE $14ii & %4
FOV 300 mm X300 mm,TR 4.47 ms, TE 2.2 ms,FA
15°, Hi % 200 X187, )2/ 8 mm,

3. E& o3 b
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LVEDVD £ 0 Z W4 K ) 2 T35 B (left ventricular
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tion, LVEF) , ££.0> % 0 fE 38 B (left ventricular cardiac
index, LVCD) F 2.0 5 &7 5k A3 i & 78 £ (left ventri-
cle end-diastolic mass index, LVEDMi , i ¥ A D&
&5k R HA e K E RE R BE (R, Ar 0 % A 4R A (left
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SKAR IO WUB 5 A2 &SP sk AR I A B LU 1E .
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tial strain, GCS) & K2\ [m] 1§ {H [ 4% (global peak lon-
gitudinal strain,GLS), 720> % & & 1 A% 8 40 5 Ui 45
#1142 19] (systolic global radial strain rate,sGRSR) . J
] (systolic global circumferential strain rate, sGC-
SR) A9 ] Jij 25 2 (systolic global longitudinal strain
rate,sGLSR) , L & &F 3K #1428 1] (diastolic global radial
strain rate,dGRSR) . J& ] (diastolic global circumfer-
ential strain rate, dGCSR) F1 4\ [a] i 4¢ % (diastolic
global longitudinal strain rate, dGLLSR), GRS, GCS
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Wi Lb 8, R H Bonferroni 38 1E s AN FF A 1E 25 4047 W >R
H Kruskal-Wallis #5536 . 7809 8L E 40 LR IR, R
FH X K50 8% Fisher K8 M % 1243 1. CMR il & 1
S B0 B A O PE F Pearson A 220 M CIE 25 40 A1 B8 )
1, Spearman 8 3¢ 4 H1 (AE 1E 25 20 70 B0 ¥E ) 47 40 47
PLP<C0.05 B2 HA G 75 L,
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HCM 41y 22 .0 = &7 5k R W B K& BEJE BE[(22.0 £
4.0)mm vs. (8.8 +1.7)mm, P <0.001]. LVEDMi
[(90.34+29.9) g/m* vs. (40.8 4+ 11.0) g/m*, P <<
0.001] K Ak Tp fH[(46.8+2.2) ms vs. (42.8+
1.6)ms, P <C0.001 | ¥ 1 2 & T XF M40, H HCM 4
LVRI B3 F} 55 (1.340.3 vs. 0.64+0.1,P<C0.001),

HCM 21 (1.0 LR AE 1R AR 538 35 35 27 451, H b gh
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%1 HCM E# Sxt Bty — G R AR CMR Hx AR LK

B HCM %1 s B8 28 L/ X P 1A
B M /5 () 18(45%) 747 %) 0.012 0.912
S/ 5 46.4416.7 38.74+14.3 1.593 0.117
KR E 45 %% /kg/m® 24.443.6 22.543.2 1.893 0.064
4k # A2 /m’ 1.740.2 1.7+0.2 0.498 0.620
SR 63.3£4.1 66.1£6.0 —1.657 0.114
ESEARABRKRTEEE/mm 22.01+4.0 8.81.7 17.023  <C0.001"
LVEDVi /mL/m? 69.9+12.8 67.24+18.1 0.624 0.535
LVESVi /mL/m? 31.1£8.0 29.4+10.7 0.644 0.523
LVSVi /mL/m” 38.8+38.0 37.849.0 0.399 0.692
LVEF/% 55.6E7.0 57.0£6.5 —0.650 0.519
LVCI /L/min/m? 2.3£0.6 2.5+0.5 —1.279 0.206
LVEDMi /g/m” 90.3+29.9 40.82£11.0 8.990 <0.001"
LVRI/g/mL 1.340.3 0.6£0.1 12.390  <C0.001"
GRS/ % 28.2+7.4 34.547.9 —2.748 0.008”
GCS/ % —16.3+2.9 —19.44+2.6 3.575 0.001"
GLS/% —10.1+3.3 —17.2+1.9 7.858 <C0.001"
sGRSR/s ! 1.34+0.4 1.84+0.6 —3.186 0.005"
sGCSR/s ! —0.840.2 —1.040.2 3.902 <0.001"
sGLSR/s ! —0.540.2 —0.940.2 6.324 <0.001"
dGRSR/s ! —0.241.5 —1.24+1.6 1.972 0.054
dGCSR/s ™! 0.340.6 0.72£0.6 —2.381 0.021"
dGLSR/s ! 0.42£0.1 0.8£0.5 —3.008  0.009"
AR T, p18/ms 46.842.2 42.8+1.6 6.498 <0.001"
&K T, pfi/ms 51.0+2.8 46.0£1.1 6.589 <0.001"
w145 Ty 15/ ms 1303.0439.2 1242.5426.2 5.517 <0.001"

Z:" P<C0.05

1.9%, P <C0.001) K W 4 3 9A 1) i AZ R (sGLSR:
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%2 LGEMB 4 LGEHEAAMBARNLZCEEMER L EAHA T 0 % T, Eo#
7 Mg P A
X3 LGE matkze LGE M4 x+ B8 20 F P LGE i LGE M % LGE ma i
vs, ST vs. xR vs., M

Ao EAFR A K K £ A B JE/mm 22.84+4.3 19.5+1.4 8.84+1.7 85.134 <C0.001* <20.001* <0.001* 0.041*
LVEDMi/g/m? 90.8+30.4 88.7429.7 40.8+£11.0 19.073 <0.001*  <C0.001* <0.001 " =>0.999
LVRI/g/mL 1.3+0.3 1.240.2 0.6+0.1  39.682 <C0.001*  <C0.001" <0.001 " 0.471
GRS/ % 26.547.0 343452  34.54+7.9  8.604  0.001° 0.002* =0.999 0.015*
GCS/ % —15.6+2.8 —18.84+1.7 —19.4+2.6 12.750 <C0.001*  <C0.001" >0.999 0.006 *
(jLS/% —9.3%3.1 —12.8+2.6 —17.2£1.9 42.038 <C0.001* <0.001* 0.001* 0.005*
sGRSR/s ™! 1.240.4 1.540.3 1.840.6 9.168 <<0.001*  <<0.001°* 0.404 0.225
sGCSR/s™ ! —0.740.2  —0.940.1 —1.04£0.2 9.061 <<0.001"  <0.001* 0.260 0.366
sGLSR/s ™! —0.54+0.2 —0.6+0.1 —0.940.2 23.867 <<0.001*  <C0.001* 0.008* 0.097
dGRSR/s ! —0.1+1.5 —0.6+1.6 —1.24+1.6 2.179 0.123 — —
dGCSR/s ! 0.240.6 0.540.5 0.740.6 3.848 0.028* 0.029" >>0.999 0.512
dGLSR/s™! 0.440.1 0.5+0.1 0.84£0.5  11.820 <<0.001*  <<0.001" 0.066 0.495
AR Ty p i/ ms 472421  45.64£2.2  42.841.6  24.856 <<0.001*  <C0.001" 0.005* 0.109
BKR T p4h/ms 51.44+2.9  49.6+2.2  46.04-1.1  24.664 <<0.001*  <C0.001° 0.003* 0.180
w14 T, A4 /ms 1310.6439.3 1276.8£26.0 1242.5426.2 20.251 <C0.001*  <C0.001* 0.066 0.036*
ECV/% 26.9+3.2 24.8+2.0 — t=1.871  0.069 — —

#.° P<<0.05

k3 HrEMMTER

£ Tk &K Tplh w4 T, 1A

. TEX¥ Pt FES ¥ ¢ P {i EX ¥ Pk

ESEARAMZKREREZE/mm 0.578 <0.001" 0.597 <0.001" 0.590 <0.001"

LVEDMi/g/m?* 0.389 0.003" 0.369 0.006 0.411 0.002"

LVRI/g/mL 0.477 <0.001" 0.483 <0.001" 0.481 <0.001"

GRS/ % —0.278 0.040 " —0.261 0.054 —0.359 0.007 "

GCS/% 0.362 0.007" 0.337 0.012° 0.441 0.001°

GLS/% 0.590 <0.001" 0.587 <0.001" 0.644 <0.001"

sGRSR/s™! —0.416 0.002" —0.428 0.001" —0.421 0.001"

sGCSR/s ™! 0.452 0.001" 0.435 0.001* 0.362 0.007 "

sGLSR/s™! 0.600 <0.001" 0.594 <0.001" 0.623 <0.001"

dGRSR/s ! 0.093 0.500 0.125 0.364 0.190 0.165

dGCSR/s ™! —0.251 0.065 —0.296 0.028" —0.276 0.041"

dGLSR/s ! —0.474 <0.001" —0.420 0.001" —0.346 0.010"

. % P<<0.05

BIK T oESWH T, HEIEMXKG-=0.649, P <
0.001) , 34K T,p {5 ECV Tt # M Kk (- =0.298,
P=0.062). &K T p H5¥ 4 T, (A ECV 2 IEAHM
F(r=0.596,P<C0.001;r=0.325,P =0.041),

o
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AL T W16 Ty (B4 5 T 00 B4, 15 W R fd S B
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BP0 NLAF 4E L B R 41 Ty -mapping . ECV Z [H]
FAEBR R . (HAEARBEIE T LGE FH 4 28 0 B 4 20 1
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RO NLE 4e i, A5 LGE B P40 &8 & AL 9
i, A fE 2352 e ge it AL RE . A AT RE HCM H 21 5
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WEFE WA 6] (9 3 € 818 MR T, 5 H O
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AN mFT H 4 XF T, p-mapping 7€ 46 .0 AL ZF 4 46 J7
1B S UK, Wang 55U 4% S B0M T HCM, 45
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B IE & X AT & 0L B T oo mFL 1 ECV
] A7 AE 3R AH OGP, 32 3 B AR R IR M 4 R, mFT %
S HCM IE 5 FiAE L5 B 2F 4 (b #  i hE 5 ECV
MR T ECVL L, T, o MR mFT B /&
HAS I HCM #: 2= HCM 1E O LT BE A 7k 12 10 AL
ofifb, MATRZRTREHOIER T/ERE, BT
HEHT —A ARYEMEN T, p, TIEITTHA mFIL, £
KB FE AT DA 2230 F i S B0 A HCM. (835 190 L
44k

F 220 2 JLAAT R B 1 78 A 2 2l A 1Y 43 5% e
R FL, Castro &Y H- I T PPN 220 = A 19 48 b
LVRI ¥ A O EREBFONR LS — &, H 3D #
7 ) S ) B A 2 I AT TR O LR R ) A 0 & o e
LVRI ¥ b fd B 3 B8 % 7t &5, 1 LVEDV,LVESV HI
LVEF S5@REEEHEMIL2Z R LRI %E L., i,
AT W 5T X 2 0 55 5 9 0 2T i Ak A 1 53 O T ) 22 57
HEAT TR ASRTT . & BB M £ Pk AE e 0 5 A 58
LYl R I Wy 22 R BERH A HCM PR ) E
SRR FE W] R T 95 Pk X Rz 0 E A P FE R X
R A PR G B 0 LT B e g . Chen 251
TF 5% 45 S 3 W) A 22 74 R0 LT A AR A7 A W I i
M5, HCM % 1% LVRI Al LGE Ju ¥ K F
%1, LVRI M LGE 2 i 575K D) 58 2 B9 47 W 35 4
Ktk ARHIF T W A N [ A1) 41 A fb R0 A0 A Y
25 AT T . AR AR T HCM B F A0 =
HA X CMR VAL F B 52 i), 25 21 = W15 0 B B i
HCM B # A0 FHENA  LVRI HIAER B E R T ARSI
P58 HCM % , LVRI A0 By NAR & HCM (B
RGBS BN R R AL EERATRES S
T HCM & B ain &L,

AR HCM B By 0 A8 L AR RS HO KT
XA IFHOIFREASE T o EMYIE T, S
O UNE AR AR DG . BEAE A DFoE R HCM B & 1
KLy %8 [0 A8 FRE AR F6 372 451520, Jin %Y FE 259 HlHE
Sl i / ke it P > AL SR R T A SR A R R WY T
5 ECV 785 % 5 Bl N Bf . GLS, GCS #l GRS 1Y F& A%
5 ECV WM. wts T, MR mAsgsRE T, RS
AR, SN E R F W AE LVEF IE % H2F 4 fk
FHEAE (LGE H 2 AR T 15%) B HCM B # £ =
GLS.GCS.GRS Ik T 1E % X B , A2 =0 WL = 45
Ot L I ORI 7R A2 =0 LT B R HOE IS LT
2o 3 W AF 2 W, Bogarapu AEUY AR A B
LGE BAtE ML LGE MR JLE HCM HE %k
G JE] ) AR ) 0 AR R0 AE R B, R 4 AT
TR+ 5 TG EF YAk 0 Ui S RE AR L AT 2T G Ak Y T B RE Y 1
AR TR AR R . AW 50 LGE B 4 8 5 1 45 30

NAE 2B 8 LGE WP 298U AIC B0 A8 R S 4022 57 T
Gt L.

HCM S8 il 70 JJUIE K 25 BE B 5L, 0 JE AR X 1
AN 20 B S I 53 B0 AR ST S 7O AL 78 8 DA
A LASRE O UE A2 2 Zh A e A2 45 RIS 2 LGE B
W A Y R A O R SR AR A A O
ILEF e AL, DR TR I R T AR 25 59046 T, 6. Tip £
AR LR AR | A7 0 2 A BCRT LU 4 T A
HCM (20 BURAE AL JILIZ 3l L DI RE , A Wi PR E B 12 W
ik — PR R RS B . e Ah XF Tl R b — 22 )R
T DREAS 4 R TR S R R A AR T DL R
Joxf LRI B4 38 59 Ty -mapping ., T, p-mapping £ AR WAl
DL 4EL .

AW TEAFAELL T Jmy BRAE - OFEA BN AR WF 5T H 94
AT 40 il HCM &35, BT 99 A 09 95 B 85 L 3/ 1
ARXFATE] HCM J3 84 1 58 35 A0 20 73 B, R OR 5 22 40
AR REAS it DLk — 20 43 S S 40 3R 47 53 B F 5 5 1t
Ah s T HCM J 5 23 H BUAS [ B B 10 LT 41k, A
WHEH LGE BRIP4 B # AL 9 ], 7T 58 23 5w 48 11 3L
A JFEH T REA T2 OmIE. OT 0 Z40%
P 55 A AR E S R Wi R A 5 AU A —
FI i B A% (300 Haz) BEATH 4 . R RE AR mFT 45 5
HHUBIER IR KRR AT B2 RY e, ORI
o PP T A0 = AR LN S S 8 R e BAR O
LTS B AT JRy 0 L L 78 1 D74, S5 SE 0 92 ol gl A
O LT BOKE B PE Al . @A BIF 5T O K I i, i
/R Tip 5 U RESS 4 $5 br 19 S 15, (H 1 N BE B 4 S e H:
UG AR BT T R 45 5 B8 U7 B 8 1 HL ) 32 %2
AN R L 5 25 25 TR Y g

ZE TR AR UEB] T T, p-mapping £ R °] A
PG HCM & O LA 44k, XS 5080 5.0 000
AT MO AL E A OC, RS Tl AR K
LVRI % Z #8240, 7 5 HCM (1 51132 W7 L fE 1K 4y
J2 B A AR SR AL AR . ARORDESE N A AR R
TZAARAE TS T K3 7 I e i 6 A4
EEPd
[1] Gersh BJ.Maron BJ.Bonow RO.et al.2011 ACCF/AHA guideline

for the diagnosis and treatment of hypertrophic cardiomyopathy:

executive summary: A report of the American College of Cardiolo-
gy Foundation/American Heart Association Task Force on Prac-

tice Guidelines[J].Circulation,2011,124(24) ;2761-2796.

[2] Marian AJ,Braunwald E.Hypertrophic cardiomyopathy: Genetics,

pathogenesis, clinical manifestations. diagnosis, and therapy [ J].

Circ Res,2017,121(7) :749-770.

[3] Lee HJ.Kim J, Chang SA. et al. Major clinical issues in hyper-

trophic cardiomyopathy[J].Korean Circ J,2022,52(8) :563-575.
[4] Raiker N, Vullaganti S,Collins JD, et al. Myocardial tissue charac-



1362

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

TS 22 5. 2025 4F 11 A% 40 %% 11 ] Radiol Practice, Nov 2025, Vol 40,No.11

terization by gadolinium-enhanced cardiac magnetic resonance im-
aging for risk stratification of adverse events in hypertrophic car-
diomyopathy[ J]. Int J Cardiovasc Imaging, 2020, 36 (6): 1147-
1156.
Thompson EW, Kamesh Iyer S, Solomon MP, et al. Endogenous
Tlrho cardiovascular magnetic resonance in hypertrophic cardio-
myopathy[J].] Cardiovasc Magn Reson,2021,23(1) :120.
Dong Z,Yin G, Yang K,et al. Endogenous assessment of late gad-
olinium enhancement grey zone in patients with non-ischaemic
cardiomyopathy with T;rho and native T; mapping[J].Eur Heart
J Cardiovasc Imaging,2023,24(4) :492-502.
ETT G B K 5, A5 LR TR XS LG T BR 7RI R B
JULIR A WL 2T 2 Al A6 00 v #9082 1A 18 L 0. w3 4R U 1%, 2022, 13
(12) :51-57.
Yang L, Zhang L., Cao S,et al. Advanced myocardial characteriza-
tion in hypertrophic cardiomyopathy: feasibility of CMR-based
feature tracking strain analysis in a case-control study[J].Eur Ra-
diol,2020,30(11):6118-6128.
SCH AR H /N R, S5 0 JUE R B 21 238 B B R T A A O
Ty #5155 09 MR L0 L A8 70 350 LA A0 0 05 27 55 ik
2024,39(3):358-363.
B, IR BB, SO MR W08 T (M HLGE AR
O JIL U 3 AR 7 D I JRE 2 WL 1) 400 25 o (L L) T i 5 2 92 R
2021,36(3):282-287.
FHRIL R A A D IE MR T & 8 5 AR 78 JE R 200 L
9o (O LT 4 AL IT-Aiki e i 28 2 JH LD . b A6 i 2 2% 7k . 2023, 57
(10):1087-1093.
Wang C,Zheng J,Sun J,et al. Endogenous contrast T1rho cardiac
magnetic resonance for myocardial fibrosis in hypertrophic car-
diomyopathy patients[ J].J Cardiol,2015.66(6):520-526.
Deng W, Wang Z,Jia Z,et al.Cardiac Tlrho mapping values af-
fected by age and sex in a healthy chinese cohort[ J].J] Magn Re-
son Imaging,2024,60(4):1617-1625.
Deng W,Xue Y,Li Y,et al.Normal values of magnetic resonance
T p relaxation times in the adult heart at 1.5T MRI[J].] Magn
Reson Imaging,2022,58(2) :477-485.

Wang K,Zhang W, Li S,et al. Noncontrast T1rho dispersion ima-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

ging is sensitive to diffuse fibrosis: A cardiovascular magnetic
resonance study at 37T in hypertrophic cardiomyopathy[ ] ]. Magn
Reson Imaging,2022,91:1-8.
De Castro S, Caselli S, Maron M, et al.Left ventricular remodel-
ling index (LVRD in various pathophysiological conditions:a re-
al-time three-dimensional echocardiographic study [ J ]. Heart,
2007,93(2):205-209.
Schulz-Menger J, Abdel-Aty H, Rudolph A,et al.Gender-specific
differences in left ventricular remodelling and fibrosis in hyper-
trophic cardiomyopathy: Insights from cardiovascular magnetic
resonance[ J].Eur ] Heart Fail,2008,10(9) :850-854.
Chen YZ,Qiao SB,Hu FH,et al.Left ventricular remodeling and
fibrosis: sex differences and relationship with diastolic function in
hypertrophic cardiomyopathy [ ] ]. Eur J Radiol, 2015, 84 (8):
1487-1492.
Tian H,Cui J, Yang C, et al.Left ventricular remodeling in hy-
pertrophic cardiomyopathy patients with atrial fibrillation[ ] ].
BMC Cardiovasc Disord,2018,18(1):207.
Palmisano V,Cossa S, Esposito A, et al.Obstructive and nonob-
structive hypertrophic cardiomyopathy: differences in global and
segmental myocardial strain by cardiac magnetic resonance fea-
ture tracking[J].J Thorac Imaging,2022,37(1) :49-57.
Jin C,Weber J,Singh H,Gliganic K, et al. The association of re-
duced left ventricular strains with increased extracellular volume
and their collective impact on clinical outcomes[J].] Cardiovasc
Magn Reson,2021,23(1):93.
Salmanipour A, Ghaffari Jolfayi A, Sabet Khadem N, et al. The
predictive value of cardiac MRI strain parameters in hypertrophic
cardiomyopathy patients with preserved left ventricular ejection
fraction and a low fibrosis burden:a retrospective cohort study
[J].Front Cardiovasc Med,2023,10:1246759.
Bogarapu S,Puchalski MD, Everitt MD, et al.Novel cardiac mag-
netic resonance feature tracking (CMR-FT) analysis for detec-
tion of myocardial fibrosis in pediatric hypertrophic cardiomyopa-
thy[ J].Pediatr Cardiol,2016.37(4) :663-673.

(e H 99:2025-04-13 & [l H 1. 2025-06-29)



A

TE
14

* ’L‘.[nl'_ﬁﬁ'/'f% ]

ﬁﬂﬁ%@@@%f”b%ﬁ%ﬁ%ﬁﬁ%@%%E%E

%%%

e, B LA, B R, WG, T LR, RIRHE

fEE B AL:100037 Jbat, thE BEER 2B RAMNE B8 AR gy 1 B R R ARIED 0 AR O MESE) , A R ol (Bk A T

EEY HE R F e e F A .S Plm (NOHCM) A 5F #4804 5 3 (perAF) B % £ % 5%
K 2 EEMP RO EN GFREARBFECHBLARTRE FHILGTRAMMAL, Fik:FE L EM
AN2023 51 A—2024 F 12 AEFTEEFHFRESERMALS A ZERRTH I ZE FHRSE S
B A 20 5] NOHCM & 5F perAF F4 < F 8 ekt & % ARF M 00 2 F L L5 A 65
FABM(n=1DF LRI LA (n=9), %A iié;’tﬂa‘/\z\ﬁ Z %A ECHEMNF £ G ERF LS B4
oy CRA SR EEFEERMNETALACHELE,FUNELFTILAI, WERRITAERE £CH5EHR
DRt £, FRA Cox MR ZREBEHEFRAKLGRNER T, HR:-FHRZ A A 10.416.4
AL HEFHE BB AR ER/ A, st TABELE. KE 3 A AS EAERZR(LAD)[(47.20+
3.64)mm vs. (49.5543.80)mm, P <C0.05 ], -F & £ 5 ARG H(LAVD[(54,84413.01) mL/m?* vs.
(61.33+14.38) mL/m*, P<{0.05]. =4 LAVi[(60.63£12.90)mL/m’ vs. (70.324+14.20) mL/m*, P <<
0.05 ¥ | RAT WA, £8 B4t dn 5 B (LAEF) 8 R A7 3 /m (25.15% +8.49 % vs. 18.50% £5.42% , P <<
0.05), R B K20 % 09 28 Bl DN F2JE B o8 B Y ol 5 B e AR AR LR LK, U5 R L J R 248
AR, 2WMEZRNALIECHERELE RERF—CRERL, 4UBXZREINMNA LS E
B % (LASr) (10.17% +3.79% vs. 6.01% +2.80% , P <<0.05) & K #] ¥ #n, £ & 85 K a7 & R &
LASr # R Z XK, G LM MM ZMEAAY, $HFE Cox @)apH 2w, KaT LASf[HR:0.629
(0.406~0.972),P=0.037]& =4 LAVi[HR:1.061(1.018~1.202) ,P =0.047] % B 91 &% & I 5 Fa |
AT, &iL:NOHCM &5t perAF 35 B2 F T H @R R L CHFE MR I F R E. KT LASr &
ZHLAVI A TR TARATRMNZEESFEH G LB ESILIEIF,

[X3ERY FERTLHEAE R R S R F SH 50 58 00k £ 5

[FEHES]) R445.2;R542.2 [XEKIREBI A [XEHS] 1000-0313(2025)11-1363-08  myas

DOI1:10.13609/j.cnki.1000-0313.2025.11.004 F R (FIRERS )RR (OSID) ;

The role of catheter ablation in left atrial remodeling in patients with non-obstructive hypertrophic car-
diomyopathy complicated by persistent atrial fibrillation YANG Pan, TANG Ya-jie, XIAO Ming-hu,et
al.Ultrasound Department, Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing 100037,
China

[Abstract] Objective: To evaluate left atrial (LA) structural and functional remodeling after
catheter ablation in patients with non-obstructive hypertrophic cardiomyopathy (NOHCM) complicat-
ed by persistent atrial fibrillation (perAF),and to explore the predictive value of echocardiographic pa-
rameters for post-ablation AF recurrence. Methods: A total of 20 consecutive patients with NOHCM
complicated by perAF who underwent catheter ablation at Fuwai Hospital,Chinese Academy of Medi-
cal Sciences from January 2023 to December 2024 with complete clinical data and high-quality echocar-
diographic imaging data were enrolled. Based on whether AF recurred during follow-up, patients were
divided into the recurrence group (n=11) and non-recurrence group (n=9).Single-beat real-time full-

volume three-dimensional (3D) echocardiography was used to measure LA volume and LA ejection
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fraction (LAEF).Two-dimensional speckle-tracking technology was applied to assess LA strain, and
other conventional parameters were also measured.Differences in LA structure and function before and
after ablation were compared,and Cox regression analysis was performed to identify risk factors for
AF recurrence.Results: The mean follow-up duration was 10.4 +£6.4 months,during which 11 patients
(55%) experienced recurrence of AF/atrial flutter. At 3 months post-ablation, the entire cohort
showed significant reductions in LA diameter (LAD) [(47.20+3.64)mm vs. (49.5543.80) mm, P <<
0.05],biplane LA volume index (LAVi) [(54.84+13.01)mL/m?* vs. (61.33£14.38) mL/m?, P <<
0.05],and 3D LAVi [(60.63+12.90) mL/m?* vs. (70.32+14.20) mL/m?*, P <C0.05], along with in-
creased LAEF (25.15% £8.49% vs. 18.50% 45.42% ,P <(0.05).The magnitude of left atrial size re-
duction and LAEF improvement was greater in the non-recurrence group than in the recurrence
group,with the same trend maintained during subsequent follow-up.Preoperatively, all patients had
lost LA contractile strain, which partially recovered post-ablation.ILA reservoir strain (LASr) signifi-
cantly improved at 3 months (10.17% +3.79% vs. 6.01% £2.80% ,P <(0.05).Both preoperative and
postoperative LASr were lower in the recurrence group than in the non-recurrence group, with the
consistent trend observed during further follow-up. Multivariate Cox regression analysis revealed that
preoperative LASr [HR:0.629 (0.406~0.972),P =0.037] and 3D LAVi [HR:1.061 (1.018~1.202),
P =0.047] were independent predictors of AF recurrence.Conclusion:In patients with NOHCM com-
plicated by perAF,LLA structure and function improve significantly after catheter ablation.Preoperative
LASr and 3D LAVi may serve as potential imaging indicators for predicting recurrence after catheter
ablation in this patient population.

[Key words] Non-obstructive hypertrophic cardiomyopathy; Persistent atrial fibrillation; Cath-

eter ablation; Left atrium
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<SPELT>«:H;L;%~,1JM%(MPD7}&8 F-FAPI i & F & 4t W7 & 43 46 /3 F AL & 4248 (PET/CT) 244,
ZR.CF-FAPI M CMEREE 2 F KT SPECT MPI & U 2 & H KX [28.6% (7.8%,45.2%) vs.
7.4%(2.9%,13.2%),P<C0.001], P 127 L (588Y) 2 BB » L KL EF (R ERE=T5%) ., 5
afaz%éﬁm%#mt,z%mém%ﬁym;Eé’w; FAPI # 3 3% & [ TBRmax:2.1(1.6,3.0)vs. 2.8(2.0,4.0),
P<0.001]vA & & X #) FAPI & BGE E [1.0€0.0,9.6) % vs. 11.5(0.0,23.2) % LV,P<C0.001],FAPI #&
FUCE AN AR E ERE 09 AUC A4 0.67, 48 B & F SPECT MPI(67% vs. 52%), #if:"F-FAPI
B E CCS BHHFEMRFLMPELH R KRG TEE R E K T# 8 SPECT MPI, F #'®F-FAPI
TR AR E R FRRE L ZH R B R A CCS BE MR ET R R T A,

(XA & WUEE dn 5 % 4F 42 2w R &AL R & 39 ) 70 50 L 2 4%

[FESES]) R445;R542.2;R816.2 [XEkFREMBI A [XE4HS] 1000-0313(2025)11-1370-05

DOI:10.13609/j.cnki.1000-0313.2025.11.005 FF AR (R RARS ) #5185 (OSID) : TR

Study on fibroblast activation protein inhibitor PET/CT imaging for identifying the involved myocardium
in patients with chronic coronary syndromes TU Bin, WANG Jia-hui,ZHAO Lin,et al.Department of
Cardiology,Beijing Chaoyang Hospital,Capital Medical University,Beijing 100020, China

[Abstract] Objective: This study aims to explore the ability of '"*F-fibroblast activation protein
inhibitor (FAPI) PET/CT imaging to identify impaired myocardium in patients with chronic coronary
syndromes (CCS).Methods: A total of 72 patients diagnosed with CCS at Beijing Chaoyang Hospital
from September 10,2024, to December 31,2024, were prospectively enrolled. All patients underwent
coronary angiography,resting single photon emission computed tomography (SPECT) myocardial per-
fusion imaging (MPI), and *F-FAPI positron emission tomography/computer tomography (PET/
CT) imaging.Results: The range of *F-FAPI positive myocardial uptake was significantly larger than
the area of myocardial perfusion impairment detected by SPECT MPI [28.6% (7.8%,45.2%) vs.
7.4% (2.9%,13.2%),P<C0.001]. Among them, 127 major coronary artery branches (58.8% ) had ste-
nosis (degree of stenosis =>75% ).Compared with non-stenotic vessels,stenotic vessels showed stron-
ger FAPI uptake intensity [2.1 (1.6,3.0) vs. 2.8 (2.0,4.0),P<C0.001] and a larger range of FAPI up-
take [1.0 (0.0,9.6) vs. 11.5 (0.0,23.2),P<C0.001].The area under the curve of FAPI uptake range for
predicting severe coronary artery stenosis was 0.67 , with higher sensitivity than SPECT MPI (67 % vs.
52% ).Conclusion; The range of areas with fibroblast activation detected by *F-FAPI imaging in CCS
patients is significantly larger than that identified by resting SPECT MPI.Meanwhile,* F-FAPI shows
higher sensitivity in predicting severe coronary stenosis,and is expected to serve as an auxiliary tool

for individualized treatment decision-making in CCS patients.
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[Key words] Chronic coronary syndrome; Fibroblast activation protein inhibitor; Myocardial

perfusion imaging
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mission tomography/computer tomography., PET/
CT) W AR AT e S M TE ) 2O LI O 5 B 2F 48 248 A )
T AR A R BE B3 R, AL ) X531 S e ke i 37 52 BiR
1 B T & I 11 58 HL W )2 9 4 (single photon emis-
sion computed tomography, SPECT) .[» JL ¥ 1+ & 1%
(myocardial perfusion imaging, MPT) F1 & I i 24 2T 4
A0 L SE 3R 58 1k 19 .0 E R 3L R (cardiac magnetic
resonance, CMR) ™19 K H1 48 1= i it [] A ol 35 ok &1
Y 40 Jf T AL, AR RO DR HEAT PR AT AR H i F-
FAPT & 8718 P 0 LBk i 450 8880 1) BIF 52 45 0 28 1 A
WF5E K F A BE P A S B3, WA CCS 3 W F-
FAPT AR R % H il PR ¥ BEEAT W) AL 4R K .

LS 7%

IRTEISIE 3
AW ST He T — 5 vt | A B PR LU 28 M 0 5T
(FACT i 3, Clinical Trials. gov 1 #} 5 : NCT0665

5922) » B 1E VAL Z2 B AR 1 A AE 98 A8 1 S Ik FA] 2
PR A PEAL BT BT MR . AR BIESE T 2024 4R
9 H 10 H—2024 4 12 A 31 HAWA 72 Bl & . A
P . QAE IS =18 Ji % ; @ 2 3 Ik 20 ik 1 5% A6 A JiF
SRR E A AE NS PR R Ik P ZE M AR s O H S A B 5
IFEFAERIE S, HERRbR . O B D) Re ™ &2 %
Pl s QWA A7 W <<1 4F 5 O 4 Uiz 0 553 i 3L £ 1k
CPEHBRAE T Z 2 HEE 9 05 58) . AWEoR il | #F e
FR 2 B b ot w1 BH B e 16 34 2% D3 4 W It (2024-F)-
T72-1) A B E RSB E R E

2. 584K 3h Bk i 5

SR B Ik 3 5% % ] Judkins ¥ 5 A% 3 Tk A B% 52
s AR o W 44 2200 A0 BE A A BRI E VL 4
BT 8 56 bR 30 ik 43 B CQCAD K1 V7 Al B 7
BE . BRASRREE S U AR B E AT (0~49%0) (I B
A8 (50 %0 ~ T4 %) JEE FEBRZE (75 %6 ~99 %) Je 58 42 M
FE(100%) . S84 M ZEH AR5 W 2 TIMI MLy 0 9% . 4
FEBLKEE=15 mm HAN PGP R I FE =3 A

3."F-FAPI PET/CT %1% K ¥ # 4b B

YE-FAPI Wil £ 75 1 2 Bk S8 . #% ik i
FEREEF (2.5~3.0 MBq/kg) 60 min Ji5 17 i %8 PET/
CT B1%. PET/CT f & % ] 64 Hf PET/CT $##i 1Y
(uMI Vista, B5) . Jefr@ i CT(120 kV,10 mA) &
EHF CT (120 kV,120 mA, B2FE 1.0875, #E H #% 160 X
0.5 mm,/)Z/E 2.5 mm) 52 B & 7 S 3 A% 1E 5 B J5
17 PET R4 (BRPRA . 10 min, 46 512 X512, i K &
$02.0,511 keV figf ). T CT Zdi R H 3D-0S-
EM #1120 74,2 SO\, KB E 3.9 mm X
3.9 mm X 3.3 mm 1AL IE IR .

W5 43 A7 BH 1 8 SR 220 2 0 WL FAPT B HUE
Ot . PET/CT EIR B K 53 Bk FH MEMRS T4
i (MedEx, China), 7E PET/CT ft & K% b F 1.4
I 22 0 250 L, R A5 2] T = 2 % R FH (volume of
interest, VO W [ fx K H #5 X /75 & I (target
background ratio, TBRmax) , ¥ # L K F TBRmax {H
40 %6 Fy 0 WLSE SOk 48 B0 L1, 3R AT 8 IS ] o 22
EEEBE A (LYY, it QPS #F (3.1 fo &5
A et ko 5 %l 7 LAD/LCX/RCA fit il X, I £ 1k 4%
fEim X FAPIY .

4.9 Te-WHE B 5 T & % F (MIBD SPECT 0 filL
T AR SR Ak 3

# ke S 925 MBq ™ Te-MIBIUE 7 &5 BB A
PR AL b 50) 5 6 0minJi SR I XWAR 3k SPECT / CT X
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(Infinia Hawkeye 4,GE AFD#ATEG RE ., LIOH
R PAE R ITHER R R AR 5 A0 3 F 8 i,
20 s/, BUR K & R 4L 30 Wil 3 60 i, SR AR 544 IR
RE e 3 I 2, XU Sk JE £ 90°, BE I 140 ke VL T 58
+20% ,6°/ W0, RAEHFIA] 25 /W1, 64} 64, KA
130, RA=ZHATF 7R KB EMEE R (o
dered-subsets expectation maximization, OSEM) H %
FUR (10 A4, 2 Wk A0 459 31 5 4l L 2 B4 il Sk
PR B e UL 2 PR AR

PE5R B 45 oI5 B B 15 A Xeleris T AR, B
B HLEC B A BS54 R Cedars 3144 I (quantita-
tive perfusion SPECT., QPS; quantitative
SPECT. QGS) (P} P4 4% B2 2 0, SE 1D A 340
FE Az BRI BT O LI T S 19 R S e
JE i G e Rat BBL R E iV g0 ik 3 AT O A
SPECT MPT L JJL L 37 #E 3 AR F) 40 W7 b of - T 2 4>
WAL S 4 A DL 2T U RS Bk SR 5 O
B . ARG 38 L0 MR 27 2 48 B (3% 17 W Bar B
2 A B4R 0 23 R IE W HETE L 1 2k R h EUR
L2 G R B BN D L3 o o BEEO™ E D, 4 4l
BB 2, T L7 AT BORy B o B R R ST 2y
(summed rest score,SRS) ,.U» [JLIfIL 7 #E 1 37 61 v1 Bl
XA (SRS/68) %, e HE 7 B 5t (total perfusion de-
fect, TPD) (R, 27 0 L I 37t 8 T 52 40 78 J32 b o
o0 ) e 2 B0 A5 M 45 AR 25 B Cend-systolic vol-
ume, EDV) | £ 7 K #§ 4 F{ (end-diastolic volume.
EDV) K /2 0> %= 8 1l 43 8% (left ventricular ejection
fraction, LVEF),

5.4u 7 2A Ak B

K] SPSS # At (A 27) BEATGE 2000 . A58
ESSMITEERU 2 +s RBARAFHIES A0
€ B BORHA M(QL, Q3) R . & 1 Bk LU B (i
I3 RN . WAL SE B 5EORHRY T BRI A7 AR A
t K5 5 B Mann-Whitney U
K55, >Rk Spearman ¢
PR3 B B 80 48 A 18] AH OC &
BUL B A0 O W EME P OME
K 2 A BRAR R AE Cre-
ceiver operating character-
istic, ROC) il £k i+ 5 4% &
1505 X iy ith 4 F 10 R (area
under curve, AUC) . f{ &
JE R S R e d AR U L
PLP<0.05 b2 %A geit

YRSV
Fa X,

gated

B1 .71 % .12 Hdk
(#7)3b)SPECT MPI 2 & F A A R B, T M B P 2 Am 2 R B U o 370 3 02 O 4K
(%)30) "F-FAPI 24052 3) T B K R B 3f o T B F Bofm ol R B, T B P R
o F R FE AT BE B o P B AR AR R B B BE S R B (FT)

& R

1B LR AR

72 R RIAR WS 58.5410.4 %, B 56 B, &
P 16 ], 44 BMI (25.5+3.4) kg/m?, & IiLJE 46 1]
(63.9%) 4 JR G 23 ] (31.9%) , LI RE A 4 13 H
(18.1%), 174 SPECT MPI W & 7= % 5} ifn 73 %k
64.3%0£14.1% . ZEEFF K KA 79(70,99) mL, 2=
WE AR 27(19,42) mL, HEFEBBONE 7.4%
(2.9%.,13.2%) " F-FAPI & 1% 4% B3 [Fl 4 28.6%
(7.8%,45.2%) LV, TBRmax 4 3.3(2.4,4.7), 13 %
BEOLYREAR S,

2.8 F-FAPI WAL FRF

72 BB F .69 B (93 %0) BE A FE L WAFEEA
[ F2 B 19 F-FAPT 8 B CE 1), 38 B Rl v 07 20k
28.6%0(7.8%,45.2%) LV, fie K N # W B 4 84.9 %
LV, IT#E# 8 MPL R 57 6] (79 %) B #7716 L
JUL L 7 VEE AR, E O Z M R A 7.4 %
(2.9%,13.2%) LV, & K 33.8% LV, F-FAPI
PET/CT WAL HPER 3% & T SPECT MPI(X* =5.8,
P=0.016) " F-FAPI £ it fil . 3% K T SPECT MPI
o ) 1) EE Z B WL (Z = — 6.9, P <0.001,
2) . "F-FAPI R4 5 Bl K T SPECT MPI fr 7 1 Ifil
T HE T A2 X L

S i s B 45 R B R L 127 MR (58.8%) EE N E
BE UL EeAE , Y F-FAPI %1% TBRmax ¥ 5 [2.8
(2.0,4.0)vs. 2.1(1.6,3.0),Z=—4.4,P<C0.001], [
A 45 BV BBl B K [11.5€0.0,23.2) vs. 1.0€0.0,9.6),
Z=—3.5,P<C0.001], 7EIML% 21 Lo#r (% 1D, "F-
FAPT £ B BH M 41 v e Jik 18 M P4 € ko5 A2 o = 65 44
Gh 46.8%) . /& T X' F-FAPI # B4 19 15 #
(19.5%) (X*=15.8,P<C0.001) ,"*F-FAPI 5 Bt B ¥ 4H
DLAR B T b B e ik sk 75 Ol 32, R F-FAPTER HCBH

BAIE, ) AREBEFR T EALALR T AW ERRT
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100 —

BRERTERE (%LV)

B 2 "“F-FAPI 2% SPECT MPI i# i $: 47 6 B 89 £
R, AP 2L KK EH FAPI 214 % B X F SPECT
MPT # 2 84756 B, 40 &R & & % FAPI 24258 B
F SPECT MPI #4476 A ,

PEL N DU BEA 78 Je DL B8 . 5 FAPT 5 U]
PEALAH L . FAPT $5% B BH M 41 o 3 v e 451 9 ) o o7 40
HRO%E 4.4%,Z2=—5.9,P<0.001),

3."F-FAPI PET/CT W A% Xt 5 Bk 85 FE & DL bk
78 AR 1) TUI A1

SF-FAPI i % B [l At SEPCT MPT ¥ 3 ik 4t
S LS L B A 6 (- =0.73, P <<0.001), [a] i}, " F-
FAPI Ay 45 B Bl (- = 0.34, P<C0.001) DA % 45 B i JiF
(r=0.28,P<C0.001) B 7 S HAFAEAN G, FAPIY
LV 1 5 ik 2 B & DL BB (=750 1 AUC
0.67(95% CI1:0.60~0.75), REH N 4.3% , &K E N
67% A FEEN 62% ;1 SPECT MPI iy AUC Jy 0.64
(95%CI:0.56~0.71) , IAE Ny 0%, HUR Ny 52 % , K 5=
BER T4% (K 2),

i

REAE O 58 W 7k FAPT 760 UL 201k Sk il f5 5 28 4
BRCE 1 (F R LA 0 O LA I v ) S R AE A
i, AHFSE KBS F-FAPI BAR7E CCS M #18 1k
O WL L v S 7R AR A P BB, O P A B 32 40 LT
i R R AR AL T BT

AW P F-FAPT B98BGE 5 .0 LR 1 AR
3 B DL Sed ke 78 440 O, B 42 /R F-FAPT 48 R 12
PEBRM AR SC . X — 5505 FAP ik i) 4L # Rk
— LT FAP 7R8NS & & P o BN, Bh
P oE o, O WL M R 5 2~4 KL FAP Ul T
V8 L 5 JAE S B e SR DT RR [R] 2 A0

UEF-FAPT W AZ0 LR B ] 3K T SPECT ##
T AT 90 L B s L T R R AE 6 8 405 DAl 2
o DRFPHEAR [ 22 S UA DR T AL AR B 25 5
P8 M B R AR R SRR AR L R AE T R DL
IO 3 oA 7 2 R 2R A 8 T 38 UL ) 5 ) B T 4 40 T
AR S 3 A ) 2T 2 AR R A AE T I S Y
TR ST DX A AE T I 3 R A AR S A X
B, 2 R RE AR DR S A B QA2 T R 2 B B
FEE S H RO, FAPT BAZIE R T X
Pl T 32 A7 A6 0 00 PDR S 1 2T 4 20 3 Akt 72 L #m
TP B XSO L U T Ay R T, R
1M SPECT MPI W& & X) i i i 3F Ak . 244K FAPI (1)
AZHLEI D B E A BT CMR, CMR %E3R 58 4k &7 51
B B0 DR DA A R T L i FAPT I % ) 3R 4=
B RRR i 7 e 1 R TR AR O AVE S 4 < X A | A O )
WM A B S o Won , FAP 78 481 4E X 4
2~3 mm [ R AE N XA B Rk AW
o4 /R P F-FAPT HEBUEF 5 CMR & XY T, &
555 DX ORIy ) w8 B 8 & o 10 RV AE SR 5 1k BT 7R 1) 9

%1 CCSEAMNEETECECHFFAPIEZR SRR REEREZ RN %

FAPI # B 1A

FAPI #& B [a

ECERELER (779 (ne1%9) %it % P 1
FEE B RS LY 0.0(0.0,0.0) 4.4 (0.0,8.8) Z=—5.9 <0.001
HERE 58 (75.3%) 113 (81.3%) X =1.1 0.301
TR A2 E
0~49% (n=145) 19 (24.7%) 26 (18.7%) X=1.1 0.301
50% ~74% (n=144) 25 (32.5%) 19 (13.7%) % =10.8 0.001
75%~99% (n=47) 18 (23.4%) 29 (20.9%) %2 =0.2 0.668
100% (n=80) 15 (19.5%) 65 (46.8%) X =15.8 <0.001

%2 o FAPI B % 41 SPECT MPI &Sk b & F R 0L L B By Fl & ¢

Fml &% Ak (95 % CD

Wb ik 13 15 -

B AUC AR/ Y BB R/ Y FPEFAMAL/ Y B REFAMAL/ Y
SPECT MPI 0% LV 0.64(0.56~0.71) 74(63~82) 52(43~60) 75(65~83) 50(41~59)
B E-FAPI 4.3% LV 0.67(0.60~0.75) 62(52~72) 67(58~75) 72(63~79) 56(46~66)

E:CI, EFF R i,
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TR Y A OC 1 & & F SPECT, *Bisc?ﬁwﬁmlm

SPECT, ""F-FAPI i it 4+ )23 T BRG fE A i, 4 1

Ak e PE TP L 3 AT RE 2 AU A B A SRR BIL AR O
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B 5 BN T8 5 FHHE IR T I BT bR R L AT — 2B

FUAE S, R EL M LY F-FAPL { F SPECT,
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PR F-FAPT B G A I PR 48 45 04 8 2 G B 7 DL 42

PAROY (=R N 3 I S iU A [

A ST B — 2 1 J5) BR A - B SR AL A B —
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DR AT B UE, SPECT MPI ok 454 i faf ik 56, 1

Al S B0 O LB i A 00 3 PRl 9 SRR ME AN R . IR T

FAPT £ 4 Gl 1l (4 B Ry £ A 15 A 1) i 21 48 20 i
AR A J2 75 7 76 I ) 8 0 75 B A R ok i 58 v it —

ﬂﬁﬁEo W5 R 73 B FAPI IKH‘@T%EIS%%{%%EIIE%

45 Jey Clnes i 8 ) 1 S B, Hlf K 8 LRk — 2 0

Ik,

YF-FAPI PET/CT W& nl LA I 3 # SRS T
CCS H 2 M Y0 8 2 ol AR IX 3k A0 B8 22 1y A2 4500 L FE T
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B MIDAS $0 1 B 5 L6 A8 3 0 E B2 00010 2 2 0 3L 3R B 5

ok, wRE, WA, X 2l AT, X AR

[(FHEY] HH: KR S BEAEE IR (CMR) mapping # K345 3 MDAS 3tk Fa bk L X B #80 £ &
SEARBMEEINL, FiEEREAN 20 #l4t MDAS Fik Mk Z LK B F 0 20 LR RE, FTA
555 CMR AR N EL ECEIRAM EASCESNAELE ESEN T, T, A . AvEK
#h g E(RV-LAS A B A& EZTMIH(RVESRD . R A MK ¢+ %3 F Pearson 48 £ 4 47 #4174
oM., ER MDA RAATAREME BN ASESIT, AT, MR FFH THENSRBAP<
0.05), SRR AAL, 5 MDAS AKMEE MK & F 0 A AT HiEEFBK(P<0.05), £ . 4
SERE A T AR AL A0S % KA ARG K (RVESVD \RVESRI Z RV-LAS ¥ 2 %7 %
(P<<0.05), #i:CMR % %3 74 MDAS ik fa bk R LK & H5 A £ Bl A SR E, CMR 74t A
FA] 3 AE H MDAS FAR FBME LK B B SRt Z R R T 2128,

[X#EF]Y  MDAS kb ALK ;o AL I S Ik

[FESES]) R445.2;R593.26 [XEkFREMHI A [XEHS] 1000-0313(2025)11-1375-08

DOI1:10.13609/j.cnki.1000-0313.2025.11.006 FA R (R IFER S )RR (OSID) :

=E
A multiparametric magnetic resonance study on cardiac impairment in patients with anti-MDAS

antibody-positive dermatomyositis ZHANG Ling,PU Xiao-qi, DAI Jin-zhu, et al. Department of Radi-
ology,China-Japan Friendship Hospital,Beijing 100029, China

[Abstract] Objective: To evaluate left and right ventricular functional impairment in patients
with anti-MDAS5 antibody-positive dermatomyositis (anti-MDAS5 Ab-+ DM) using cardiac magnetic
resonance (CMR) imaging.Methods: This prospective study included 20 patients with anti-MDA5 Ab
+ DM and 20 healthy controls. All participants underwent CMR scanning to measure left and right
ventricular functional parameters,T, and T, values of the left ventricular myocardium as well as the
left and right ventricles, right ventricular long-axis strain (RV-ILAS),and right ventricular end-systolic
remodeling index (RVESRI).Statistical analysis was performed using independent samples ¢-test and
Pearson correlation analysis.Results: The left ventricular myocardial T, and T, values in patients with
anti-MDAS5 Ab+ DM were significantly higher than those in the healthy controls (P <C0.05).Com-
pared with healthy controls, patients with anti-MDAS5 Ab-+ DM showed significant reductions in both
left and right ventricular function (P<C0.05),along with significant increases in the T, values of the
left and right ventricular cavity blood pools and their ratio,right ventricular end-systolic volume index
(RVESVI),RVESRI and RV-LAS (P<C0.05).Conclusion: CMR findings suggest the presence of sub-
clinical cardiac impairment in patients with anti-MDAS5 antibody-positive dermatomyositis. CMR may
provide important information for the non-invasive assessment of cardiac complications in patients
with anti-MDAS5 antibody-positive dermatomyositis.

[Key words] Anti-MDAS antibody-positive dermatomyositis; Cardiac magnetic resonance; Ven-

tricular function

72 L% (dermatomyositis, DM) & — 2 [ P A B B B B s P L 2 DR AR B SOk 3 0 R ML
- ) e = 25 B g _
M B 100020 bt oft E o 0 DR B B I R (oK Jig . Al B HAF Z 88 F . WA LR B 5 HEPUE (my

&‘ﬁﬁﬁﬂf\%ﬁ‘%%ﬁ;’%?%%E*4(ﬁ%§);100730 it ositis specific autoantibodies, MSAs) [ & ¥, DM .
o E R AR AR B & db B R BE 2% B (X122 3 e s . o .

VA 30k (1085 — ) dr LA A ML AP, e AN ISIRE) T3k — 5 b B 0L 6 30 4 A A D T )
U, 32 2 A S0 1M 5 IR S 452 W TAE .

B IAEZ X Eomail: mikic0763@ 126.com 5 ( melanoma differentiation - associated gene 5 ,
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MDASHLIRTE 2005 4FH K H & BL. HT MDAS Hi {k
FRPE B2 L (L MDAS+ DM JRE st T R 5w, 5
R 2 P 8] J5T M RS (rapidly progressive intersti-
tial lung disease. RP-1LD) i) & 3 e B, RAEHT
MDAS+ DM i # (1] JJT 2 i s © 15 1) 58 7 il . 28
07 5 o0 JE 52 2R A 2 — A R Bl 78 43 I I HL AT RE i s A i
MR, AR ERY 5T MDAS+ DM .0 L2 2
FEARZEUW,, Al BB X 28 8 H AL TR 1 5y — > H
PRI 3 JR 3 0 IR B PT LG LR o041 5% B 4%
SRECA, SR, BT SRR R
RS B MDAS+ DM (3 .0 32 B 8
o G R AT A A5 2 FE 40 A . e Ah . A D= D
RE B ik S 22 O ML 48 5 s A IR T A4 o S5t <7 o ) A
0N ORI FALE A OETREE AN,
iz g AN A 4% DR o A T A Ly L G L I
PR L) R B A A7 7E— € PR

> 1% 3 (cardiac magnetic resonance, CMR)
A 2 PPA O LSS #8112 6B 1Y 48 A 9 T S 7 A
O WL 728 0 R R AT 2 Al Oy T B AT BB, CMR
FARF A T, -mapping #1 T,-mapping F& AR 7] .0 JIL
HLURE P PR E P AL  © BIE W AE 12 KO L2 R
flos UL EE B EEAMES . Arenja % Fl Shang
SELOTHIF 5T FE U, K Al N AE (long-axis strain, LAS) 1] {
S VPG Bk T K B L AN 2 BB R i A O
FE YRR B 1 F8 bR . Zhang 5 WFSE R B
CMR U 19 A7 o0 %8 WAL 405 A S0 A i 00 — T 77 B | ]
2R ZE 0] T PP AR 18 P i A A ZE W B0 Dk = R R
A 0 2 D) BR B A5 R0 UM 3 3 1 2E IR B . A, Em-
rich 45 W 5T 46 . To-mapping AU T o0 ALK
i AR AR B IR A A KT U A
FMACEIMAM T, AE AT T PEAL © 822 1 47 4 i
BEMSWEE. B Th MDAS+ DM & # Z 817
T i () J5T 25 24 A, , i (8] J5T 25 4 1 38 38 52 v il o 0 o 4
Z [) Y S A A |38 <L IR AN DG T s 25 FR s /N R
FIAEHL ] X il A 7 AR B A U 2 I, Deng
R A0 E 520 E M T, HE A 68 Rk A
SN CMR S2ARE 8 AR A B T 3T A il 30 Bk s e J8
R SR S7I T =4 8 U (7] A s oo A S s P N B
BTEM ] Z 28 CMR £ RITFAE 5T MDAS + DM B
A A0S RIS

MRETE

LA FE X 4

HIBETEN A 2022 4F 5 H —2024 £ 5 H 20 &
T2 B KR e ZE BB BT MDAS Fo8 BHH: 2 LA /Y 30
BB . EALRS WK TE A5 239 Ji ENMC E br

WFT AR HEBR bR - O B I PR 5% 3™ O
KHFE CMR BZ T 2 O F w R 3 Ik S 2848 A
s AR Bl Dk 55 B A A TR 5 O & R BE L AE 7E R G 5
@A Fe RYECRERS 560995 O LI B8 1 i 96 s 512
© B A A 24 70 25 2 21 200 A7 AR LR B = vk A B
7 © A HOR AR DI REGR L ThRE S P DI RE AN . I
LY 20 BlHT MDAS B 44 B P K L 58 8 3 A4
FEULIE 1, B 10~18 NH . AR EHEHEZ TV
FME R CMR 4. [FHT IR HSE T 20 5 4 i i
S DG JE o0 FEL R0 7 0 Bl RS 2 25 R E 1
P g fd e %) B8 (healthy control, HC) 20, it JE % 1R 20
4% T CMR FHEGA . ARBFE KA H AL B B
EHL 2 5 S At (1B B . 2021-KY-060) .

R &R

¥ Siemens Aera 1.5T MR HH#i1X, 18 i & {&
B . SRR AS A R Y SRR T I L )
¥ AT O MR K R DU O AR D R O
O J2 T W R RS 0 41 4l L S il 6 SR B 6~ 8 25 A
FH LIRS 2 Bl PR 8 A5 410 6T O U 2 il L K Bl
O e FE O AR i O 4T T, J&& T,-mapping FH .
F#iZ%0: TR 293.27 ms, TE 1.06 ms, Bi#ff 70°, )2
E8.0mm,.AZE 1.9 mmX1.9 mmX8.0 mm,T, #E£.
0 ms.25 ms.55 ms, PR 192 X 144, 47 RE R F
2,715 98 1184 Hz,

3T T

CMR {540 # &% i . CMR E{Z L DICOM #%
EHi & Siemens SyngoVia L{Eu., g AHA 16
BOAEALT R 2) 3 0o 0 I S AR 2 B B IS U T
ZFE T, 1T, B i 22 0 % (left ventricle, LV) 0>
LB Ty AT, fH 0 2o 8 4o ) 1A R O, o i O
YN S S (AR o L T, F T, {6, 3T 47
K A I R S 4 A B A R I e A oF e 1A ) Cardi-
acFunction [ 3fj 4k #.0x P BRI A1 B9 5 BE L I B 3
Gy BT AL 22 AT 0 AT 5K R TR IS 4 R ) 45 FR 4R 2L

(end-diastolic and end-systolic volume index, EDVI/

| soflip#imml (Dm/cADM) ffivDASiEmILES |

— [ pEeReBEREARRE |

[omans

| 2sIMOAS IR I A BEF MRS (CVR) 4 |

[ slmERovREETEETIR

5 Bl Gk T1/T2 mappingBUETHRHERR |+

| FEH20BIHMDASH KRR M BHENE | (D

1 BmBANERAER,



AT S B 2025 4E 11 H 45 40 %% 11 ] Radiol Practice, Nov 2025, Vol 40,No.11

1377

@

B2 Avzl6BE3ecH,

ESVD) K 5 ifit 73 %% Cejection fraction, EF) 28 /20> B 45
5

A wE KR AR AR YR Arenja SV B ST, A7 0
%= K Bl % AF (right ventricular long-axis strain, RV-
LAS) 2 AL MU 0 B8 B DAl = IR AL 7% L 4330 e 0k
246 A S R K A T 0 Rl e B AT A R A X
ET R A 0 28 AR

Lengthps — Lengthgp
Lengthgp

Horp Lengthf:sﬁﬂﬁﬁﬁﬂiﬁﬁ{ﬁ%ﬁﬁ% s Lengthm)ﬁ‘?
FOR AR MR B B . W2 AL EE 10 AL O
A& AR TN BRI 5E 1L (B 3) . RV-LAS e : T

RV-LAS= X100%

WA DEMELE LT OIMNED L D5 =R
AMI A O 2) Z BB BEES s RV-LAS i : W 5 A7 00 5
e A FAL AN 2 (5 1) 53 3 = Wt

RV-LAS,,0/0ri

RV—LASIns/mid

I 4a 5

B 3 RV-LAS # &+

B AR H 2 R (s 3) Z B R B RV-
LAS vapenspert 700 2 RO AN 2% (R ) 5 =
PRI A5 S 2) Z 1) B BB B s RV-LAS vapen/mia + 9 1
e O B O AR N S (G ) 5 B =40 B
SR B s G 3) Z B i E B

AU R AR B L A0 = AT 5K R ] A 48 4L
(right ventricular end diastolic remodeling index,
RVEDRD FI A7 0> % W 4 R ) 5 44 48 % (right ventric-
ular end systolic remodeling index, RVESRI) & 4§ 7£
WA A4 2R 0T T R T B B, A A O BE K B 5 ] B
B RE B OB . I HR(EAE CMR KBl 0 s 0 3h S 5 1%
AT CIEL 4D DU — A0 I R AR A T R
B U 58 1

LI T, M T,-mapping Ml & : 76 PO T,-
mapping [ 804 B Db R B o0 P RSS2 T 2 0 55
A E BRI EE M & 3 A LER M T, . T,
(RVTI\RVTZ)EZZEAL‘iﬂ””JI[L{& T,. T, A (LVT,,
LVT,) G5 ME . 2 il 2% % R D 3 0 UL B 3L
kWL, fJE3HE RVT,/LVT, & RVT,/LVT,",

LG o b

* H SPSS 29. 0, MedCale 15. 0 F1 GraphPad
Prism 10.4.1 4TSI 20 M 2 . X 5T MDAGS 47t
N ER R e I S O s (61 il 4
BT EFRLL 7 £5 Rom RN FEAR ¢ K g
EIEA AR F 2 78R Mann-Whitney U K555 31
BRI BIECR IR R X R . SR A G 23 B i
AR B 2Z [ FR . X T 1E 24 40 A 804 >R Pearson
ARG 3 M s B T 25 73 A 8085 % F Spearman BEAH 3G 43
Br. WEHE RV — B A A0 E 3 IRINE T,
(BB — ZoME R T 20 9 AH 5C R E(ICO) 347 31 Alh . 1CC

RV—LASLVapex/peri RV'LASLVapex/mid

TR, LERGA kAN KES,
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B 4 RVEDRI # RVESRI £ CMR # w9 5 31 & 3 &
B L#ynl % 7% H,RVEDRI ## RVESRI £ £ F
MAERE(LE) 5 F R & E(EL) L, a)RV-
EDRI M &7 & B ;b)RVESRI M T~ & A,

fH<C0.5 WAl FEPE%.,0.5~0.75 A 4,0.75~
0.9 N Al FE M4, >0.90 Al FEHEAL FUY ., LI P <
0.05 2R HASGIEE X,

& R

LI PR 55 Ak
KRN A 40 %2 535, Hdh a4+ 20 #41
MDAS 144 B % Bz L4 8 3% (B 1 10 6], F 35 4F i
46.0=£13.7 %) 1 20 51 g B XF 20 (53 1 11 48], °F- 3
AR 45.0510.8 2, HT MDAS Hi A4 BH itk 21 Fi 4 e of
PRZH Y BEZE BB DL 3R 1, Il PRAE AR AR 25 . i fe] 2 431
(10%) » JC MR O A 2 8 A0 L ] 52 5 40 i 1R 7 PR
PR 11 ] (55%) 5 1l UL (73 4= 23.1) mm/h, & & 1
(647.2+ 537. 3) ng/mL, JL B Wi & B (287. 6 +
151.9U/L, NT-pro-BNP (N K ¥ i 44 Bk A 4
(106.2+68.9) pg/mL; Jili [] i £F 4E fk 19 ] (95%) .,
YRIT 24 R A B A 3R 20 1] (100 %) LB E 20
T1 mapping

B 5 23 MDAS F 4K M0 R ALK B & Fo i B 2 8 20 69 w9 5o

T2 mapping

(100 %) A=Wl 9 %l 45%)
Bt MDAS HLR M B 1 D-— R K F &
FREXT AL (P <C0.001) , HoAth I PR 9% B 75 I 4 22 1] 22 7

gt E L.
£ BREREEBEREH Y
R DT WEMEEm /i P
B b /(%) 10(50%) 11(55%) 0.061 0.638
Fd/ B 46.0£13.7 45.0£10.8  0.244 0.404
BMI/kg/m? 22.14+2.7 21.34+3.4 —0.071  0.328
A3 JE/mmHg  120.2+12.9  127.1+9.9 —0.925  0.139
W % B /mmHg 74.3410.0 80.04+6.8 —1.050  0.677
hsTnl/ng/mL 0.015474-0.04  0.0066=4-0.002 0.891 0.384
CK-MB/U/L 16.7+6.3 14.945.1  1.247 0.356
D-dimer/mg/L 0.7440.1 0.31+0.3  5.374 <C0.001**

7 :hsTnl, S 4 M45E & 1; CK-MB, WU % 8 F) = 8 MB; D-di-
mer,D-=%k;* * P<{0.001,* P<C0.05,

2. A O EY)RE

5 R X BRZH AR LE . BT MDAS Fo 4 FH: B2 LR &
FZWADE EF ROPEFE L Ccardiac index, CD) ¥ i 3
FEAIL (P <<0.05) s 470> %5 EF B W FRAR ., A7 .0 %5 0 4 R
WABIRE(RVESVD 3 7 = (P <<0.05) , L% 2.

3.2 =L T, M T,-mapping X 7 0% T,
T, fH

i MDAS FUi& BH P B2 WL AR BB 19 220 =0 L
BT, {EF1 T, {E ¥ 5 2 T BT 4] (P<<0.05, 3%
2). HT MDAS HLR M LR B35 RVT, \LVT,
M RVT, /LVT, WAEY & T X B2 (P<<0.05) ,{H
ZHE RVT,.LVT, #1 RVT,/LVT, L&A B ES
WeEER.

A 0 5 T SRR B A 0 FE A

L MDAS 114 BH M B L& 58 & 5 i B xR 4
RVESRI Z [H] 2 5 A it & L (P<<0.05,% 2), X
T4 0 % A (RV-LAS) B DU 30 45 45, Bt
MDAS 1 BHPE B2 LA 8 3 1 A 0 % g A8 3
BH &3 = (P <<0.05,%% 2,8 6) .,

5.7 A0 EE S8 I R s i A OC M
Sl

Bt MDAS 4T 1k BH % B & b, RV-
LASLV e e 3 LER 34 il (CKMB) 7K - 5 o %
A (r=—0.502,P =0.024) ; RV-LAS, /i
HEAURILAS 5 1 TChsTnD) K - 5 v 25 671 41
*(r=—0.586,P=0.007), &> = L L T,-
mapping {5 CKMB /K ¥ 5 1 5 1E M & (r =
0.648,P=0.002) ,RVESRI 547> % 5 ifiL 73 %
(right ventricular ejection fraction, RVEF) £
A TE R (r =0.516,P =0.020), H Al 470
FIRES B I R A 2 8] 1 A b 35 A G 1
(K7,

BB F MEESERAST oty T, &2 T, 0t i,
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k2 FWHABENH#ACMR 2 HH R
CMR % # M 6 A R /e P
28 F ST, 44/ ms 1055.3+17.5 1025.7+33.1 3.528  <<0.001""
A0S ESP T, 1A/ ms 52.4+3.6 49.343.0 2.976 0.003
ESEH R
EF/% 61.446.0 67.345.5 —2.713 0.010"
EDVI/mL/m? 55.6+12.0 60.749.3 —1.867 0.248
ESVI /mL/m?* 22.2+6.7 22.4+6.8 —0.094 0.926
CIl/L/min/m? 2.640.5 3.020.5 —3.117 0.004"
PR N
EF/% 45.8+4.6 50.2+4.7 —2.993 0.005"
EDVI/mL/m? 63.7+-24.2 61.1410.0 0.459 0.650
ESVI/mL/m? 36.044.8 30.345.1 3.631 0.023~
SVI/mL/m?* 29.2+10.6 30.846.5 —0.591 0.559
CI/L/min/m? 2.440.8 2.240.6 0.619 0.540
ECEEMIEHK
RVEDRI 1.604-0.14 1.604-0.13 0.035 0.972
RVESRI 1.3740.15 1.2740.14 3.417 0.027"
RV-LAS
RV-LASi/peri / %6 —23.64+7.3 —27.2+5.3 2.251 0.039"
RV-LASi/mia/ % —23.44+5.1 —27.9+5.1 2.312 0.027"
RV-LAS, vapex/peri / %0 —17.4%5.1 —20.54+6.1 2.825 0.019"
RV-LASvapex/mia/ % —17.443.7 —20.0+5.5 2.425 0.021"
& FE i T, /T,-mapping
RVT, /ms 1533.9491.8 1473.5+111.3 2.872 0.013”
LVT,/ms 1595.8473.9 1555.74+71.4 2.226 0.027"
RVT,/LVT, A4 0.96+0.02 0.9440.03 2.254 0.021"
RVT,/ms 139.14+19.3 133.9412.6 1.001 0.324
LVT,/ms 159.8+26.9 156.6+17.5 0.439 0.664
RVT,/LVT, wfh 0.894-0.14 0.864-0.07 0.732 0.470

72 :EDVL 4 ik R B &R 48 8 ESVIL K 4 R B & A48 40 CLL, 0 JE 48 2 RVEDRI, & 47K R £ #4388 RVESRIL, &% £ 0K % R £ #4%8

#GRV-LAS, B E-K4h p & ;"

ABEFEE UCR T CMR AR AR X T MDAS $it

© P<C0.001, "
Wit

P<C0.05,

PR BH A B L2 8 ik

R X BE 4

170 WE T a8 OB & 04l IF 5 4

PEAT IR . DRI SRR W], 5L MDAS S A
PE R LA BB 3 0 20 0 2 R A O 2 D RE 34 W 3 32 40

1150 0.0 80
° 5}
. . 0.1 z ee
11004 @ o B S 0.1 R g 0] e o0 P<0.05 £
2 @ & ® P=0.019 > @ =
£ 4 o® | P<0o! = I ~ S L w £ 8 g2t ] 495 5
g 1050 o 0 &  E gpd . Al 003075 % =4 os0e® _° 1 =
£ % - |7 g " sgve A e o &
g 2955 Bk 9 o o - 3 = b ) o
] v o® J_ g < s Rﬁ
= 1 I--50 = . ° r-0.1 & % o E
& 1000 3%¢ z 03 o m ° 3
o o L3 s+, 10
--0.2
950 T T =l -04 T | T T T T
MDASH XA XL vs. MDAS+ A4l WAL vs. MDAS+ 4L XHEALVS.
MDAS+ MDAS+ MDAS+
100 1.00 oo
E 60 ° ° £
. ° E o000 B
6 o® E 80 ks L 40 000  osesee | P=0.021 L z
o | P=0.005 F10 ~ & e . - £0.00 3
% £ ] i z £ 095+ oo ° E =
P B - Lot iy = 60 o 8 E oo Fo2 &
S A. o_0 J_ E =] gx : < ; o0 [ ] r j
S h-}:‘ Fo & 5 P=0.023 g8 5 b i ;
= o - 2 e @& o ® = . . --005 &
E e £ 0.90 e
B 40 g -—-gg®%--— -5.725 &
40 % : (2 - 38 $ I L m
=10 --20 o : i
o £ =-0.10
30 | T T ] 0 T T T 0.85 | T T 3
MDAS+ {4l XfHR4lvs. MDAs+ X4l xfR4lvs. MDAS+ {4 XHR4lvs.
MDAS+ MDAS+ MDAS+ @
B 6 4 MDAS Stk laE & F R4 st BAHR S A ECELH BB E,
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60— 0.0

CKMB (U/L) @

WF5E . 2R g v b i, & R
TR L AZ BB U T
AHF 5T L H MDAS $ 4k B 1 Bz
MR B H WL L= O T,
B4 By T, {35 o T il
Xof BEAL, $27R v] REAFAE O LK i
HLEDRERR R RGN A
B G MR o — A B LA R
ERom W E M H R, B b
MDAS HUiR B R LR B . A
WHoE 2 W, 5 4 e X B4 A8 1L, $t
MDAS it 44 BH M B2 L& &8 & 1
RVEF & 3 FEAIK A5 0 28 W0 46 K 1)

20 30 40

50

* ARFHSH(RVESVD &2 1, 4%

RVEF (%)
RV-LAS;gmiq (%)
L]

20

AR DI RE AR 0, XS B
PAFE B 58— 20, A T3 R R4
P B AL E R HF AL % ) fE B
BEREO2 A AT L X R K

30—‘-rrrrn1-n-rrn-nw1—n-rrrrrrrrn—rrrrrrrrn1 L L L

1.0 1.2 1.4 1.6 1.8 0.000 0.005

RVESRI @

hsTnl (ng/ml)

5% JE /R Bt MDAS 04 BH 1 Jz il
R H A0 % E AR B (RVES-

Bl7 AR EEXZME# Person XM SH, a) £ TSP T, -mapping /& RDIWAZIL, HAE O EWH KB E
5 CKMB & F # 48 % %5 b) RV-LAS vapepes 5 CKMB K F 89 48 % ¢) BB (RVESVD EZ A BT &

RVESRI 5 RVEF #9548 %% ; DRV-LAS,/ma5 hsTnl K-F o548 X,

B LA B O M2 R PR T KM R R T RAE T TR
B JUE S5 48 R0 T RE Y 02 L 32 B JUE B 7 A 4 0
JUE AT A% S R GE O LSO P B DA R it 3 Jok R i
ARBPKET . HT MDAS B B Bz LR B 190 BiE 2
RN RE R UL, R 22 BGIE 48 K I8 T A 5 4k A1/
RIBAGIBEFE . Zhou %5445 T — I v [ BA 51 1 5 fF
FH 2 B 75 .0 3l B & LGt MDAS Ft 44 BH M K2 LR &
B NEZ BRI RN 15.8% , XA ONZ B fg
Fo Z BRI B R W

OWL T, A T,-mapping i i $2 it € & % T,
T, 6.0 ZHTFeWREols® ", T, @
FEAK IR 4T b 32 R IO o T AR
k. T)-mapping F AR LE KPR B H 32 89 F T 46 i
Do ILSZ BB i AR B R B R A 4 AR Y0 U O R E .
BB DR T 0 B8 8% 06k 2D U WL 98 0 B9/ 18 7F 8] 5t 2F 4 4k
FEU R AL 0 WL E RS FE AR S BT MDAS
PO LR B3 2D =0 WE ) T, 4
B T, K T B IR 41, £ W) T, -mapping 7 fig
JE VAl IX 26 8 0 L2 BRI BUBSE AR F AR S

T,-mapping X T4 2P i 8 2R Sk,
2T 2O WU FE L O LA R PR IR 988 55 5 0 1)
g5, BEAh, T,-mapping B % A T XU 1 5 0% 1Y

EHOm . 5 AL E B AR A0 A0
ZEERIE ) M L. RVESRI & 5 A
Jils 2 Jik =5 R v B IE W BE T 47 Hb
T B L AT A ] 2 MY, RVESRI AA{Y
BT AL E RS R T I E DI fe A D=
4 0 4 R 3 A BRI A KON T RE Y MR B,
LKA A (RV-LAS) T % 3E £ fhos i vh A
O 25 4R PE R I U AR AR AL 45 2 BB R o I ik
PR U . ARBIEZE T, BT MDAS 444 BH 1 2 L
R RV-LAS W EREAL, #F— 20 34 7 Wl IR A7 0
EIRERE RS AETE . RV-LAS 5 hsTnl } CKMB 7k
S22 ) 1 S 2 GRORE G B R A0 2 T RE R AR X s R
GG PR O LB 405 22 TR W] BE AR AE R R . X R W, Bl
FERA W AT O = il s T Bt MDAS Hio i BH
B LA S8 Y W I PR 2 R B A5t AT D g A I 81 %k
T HEL A I R

F G0V SN A D) R R A S 22 R XU A B B A
PR Y B R R AE S FE P MDAS T4 BH 2 B2 LR
BFROILN BT X — e R A 5 2 KR Al [
9% (RP-1LD) %5 VI AH 3G, J5 4 o] 3 8O0F I 0 . RP-
ILD J&3t MDAS Bt 44 PH M 52 WL R 83 1 A5 75 PR
ARCE X il 4G B i B S S IR BN 2 R . i
T BE T 0 0 M T v S BCA O A 3G 0 R S B T
M IR R i B TR HE RS L X — 3 N M
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VR L W TV AL e AP RN || R o4 R P |
REFE %, IE 0 RV-LAS F1 RVEF (%8 /b fir )2 e (14 3B
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1 Ty S o AN R PTG R E R R N i — 2B
00 L2 2 R R A A Ak

iR R AL — B 8 UE T HT MDAS 14k FH %
Bz L4 585 W] BB AR A6 A7 0 &5 T RE A2 401 1 KU, ol 4
Je i 2SR E B R R AL T S R

SR » AW IFEAAEAE — W R BR M . 1 58 AR5
FEAC R AN s FLACR B O IR 5T, o R I 7 B R R A ot
MEZHLE ST #E— D RIER s R, K, A5
AT T #0A0 WE 5218 2 S50, i R ) (8 10 s
HURRAE HEAT IR A S BT o AR ORI 55 0T LA 25 & 41 8125 K
HE— 2 RO WL AE FNEF Ak i EARBLH . AR H R
FEVEAR O T 58 Jr 10 S B 52 AR L 4 0 7R 0
LI RE 2Z 451 A DU b, 76 2 Sk i BIF 5% TP 28 o 45 I AR 4
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SEEMF IR AE R
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H R8I0 WV v HL AT 2 AN, T 25 AR
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DIk R AT O E D RERE AT 5 IR R BUS 19 X R, IFiE
— B PEAl AN TR VA T 5 W X608 JEE T B K A2 1 B )
5% 3

[1] Zhang L,Wang GC,Ma L,et al.Cardiac involvement in adult poly-
myositis or dermatomyositis: A systematic review[ ] ].Clin Cardi-
0l,2012,35(11) :686-691.

[2] Diederichsen LP,Simonsen JA,Diederichsen AC,et al.Cardiac ab-
normalities in adult patients with polymyositis or dermatomyositis
as assessed by noninvasive modalities [ ] ]. Arthritis Care Res
(Hoboken),2016,68(7) :1012-1020.

[3] Zhong Y.Bai W, Xie Q, et al.Cardiac function in patients with
polymyositis or dermatomyositis: a three-dimensional speckle-
tracking echocardiography study[ ] ]. Int J Cardiovasc Imaging.
2018,34(5):683-693.

[4] Zhou S,Lai J, Wu C,et al. Myocardial involvement is not rare in
anti-melanoma differentiation-associated gene 5 antibody-positive
dermatomyositis/clinically amyopathic dermatomyositis: A retro-
spective study[]].Front Immunol.2022,13:928861.

[5] Lundberg 1IE,de Visser M, Werth VP, Classification of myositis
[J].Nat Rev Rheumatol,2018,14(5):269-278.

[6] Leng S,Dong Y.Wu Y, et al.Impaired cardiovascular magnetic
resonance-derived rapid semiautomated right atrial longitudinal
strain is associated with decompensated hemodynamics in pulmo-
nary arterial hypertension[ J].Circ Cardiovasc Imaging, 2019, 12
(5):e008582.

[7] Ouyang R.Leng S, Sun A, et al. Detection of persistent systolic
and diastolic abnormalities in asymptomatic pediatric repaired tet-
ralogy of Fallot patients with preserved ejection fraction;: A CMR

feature tracking study[]J].Eur Radiol,2021,31(8):6156-6168.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Cadour F,Quemeneur M, Biere L, et al.Prognostic value of cardio-
vascular magnetic resonance T; mapping and extracellular volume
fraction in nonischemic dilated cardiomyopathy[J].] Cardiovasc
Magn Reson,2023,25(1):7.
Arenja N, et al.Right ventricular long axis strain-validation of a
novel parameter in non-ischemic dilated cardiomyopathy using
standard cardiac magnetic resonance imaging[ J]. Eur J Radiol,
2016,85(7):1322-1328.
Shang Y.Zhang Y.Leng W,et al. Assessment of right ventricular
function using cardiovascular magnetic resonance in patients with
type 2 diabetes mellitus[J]. Quant Imaging Med Surg, 2022,12
(2):1539-1548.
Zhang 1., Dai J,Zhang P, et al.Right ventricular end-systolic re-
modeling index on cardiac magnetic resonance imaging: compari-
son with other functional markers in patients with chronic
thromboembolic pulmonary hypertension [ J ]. Quant Imaging
Med Surg,2022,12(2) :894-905.
Emrich T,Bordonaro V,Schoepf UJ,et al.Right/left ventricular
blood pool T3 ratio as an innovative cardiac MRI screening tool
for the identification of left-to-right shunts in patients with right
ventricular disease [ J].] Magn Reson Imaging, 2022, 55 (5):
1452-1458.
Deng M, Liu A,Xu W,et al.Right and left ventricular blood pool
T, ratio on cardiac magnetic resonance imaging correlates with
hemodynamics in patients with pulmonary hypertension[ ] ].In-
sights Imaging,2023,14(1) :66.
Mammen AL, Allenbach Y,Stenzel W,et al.239th ENMC Inter-
national Workshop: Classification of dermatomyositis, Amster-
dam,the Netherlands, 14 ~ 16 December 2018[ ] ]. Neuromuscul
Disord,2020,30(1) :70-92.
Bhattarai S,Chhabra L, Hashmi MF,et al. Anteroseptal myocar-
dial infarction[ M/OL]. Treasure Island (FL): StatPearls Pub-
lishing,2025(2023-06-05)[2025-02-27 ]. https://www.ncbi.nlm.
nih.gov/books/NBK540996/.
Koo TK,Li MY.A guideline of selecting and reporting intraclass
correlation coefficients for reliability research[J].] Chiropr Med,
2016,15(2) :155-163.
Liu XH,Feng XJ,Shi JY,et al. The quest for diagnostic approa-
ches of cardiac involvement in polymyositis and dermatomyositis
[J].Ann Palliat Med,2020,9(4) :2256-2270.
BT T TR, eI, S 0 JUE W% 9% A R 15 E 10 LR
I8 LT DO 2 928, 2023, 38(10) : 1333-1337
Li S,Duan X,Feng G,et al. Multiparametric cardiovascular mag-
netic resonance in acute myocarditis: Comparison of 2009 and
2018 Lake Louise Criteria with endomyocardial biopsy confirma-

tion[ ] ].Front Cardiovasc Med,2021,8:739892.

ac involvement in dermatomyositis with rituximab[]].Joint Bone
Spine,2008,75(3) :334-337.

Messroghli DR, Moon JC,Ferreira VM, et al.Clinical recommen-
dations for cardiovascular magnetic resonance mapping of Ty,
Ty, T:* and extracellular volume: A consensus statement by
the Society for Cardiovascular Magnetic Resonance (SCMR) en-
dorsed by the European Association for Cardiovascular Imaging

(EACVD[]J].] Cardiovasc Magn Reson,2017,19(1):75.



1382

[22]

[23]

[24]

[25]

U 2 S 2025 4F 11 A% 40 %55 11 ] Radiol Practice, Nov 2025, Vol 40,No.11
De Luca G,Palmisano A,Campochiaro C,et al.Cardiac magnetic (2):285-292.
resonance in systemic sclerosis myocarditis: the value of Ts- [26] Ida T,Furuta S,Fujiwara M,et al.Short-term and long-term out-
mapping to detect myocardial inflammation [ J]. Rheumatology comes of patients with anti-melanoma differentiation-associated
(Oxford) ,2022,61(11) :4409-4419. gene 5 antibody-positive dermatomyositis [ ] ]. Rheumatology
Knight DS, Virsinskaite R, Karia N, et al. Native myocardial T, (Oxford) ,2025,64(2) :756-762.
and right ventricular size by CMR predict outcome in systemic [27] Zanatta E,Colombo C,DDAmico G, et al.Inflammation and coro-
sclerosis-associated pulmonary hypertension [ ] ]. Rheumatology nary microvascular dysfunction in autoimmune rheumatic disea-
(Oxford) ,2024,63(10) :2678-2683. ses[J].Int J Mol Sci,2019,20(22) :5563.
Amsallem M, Sweatt AJ, Aymami MC, et al.Right heart end-sys- (28]  #ROLX4 . ATUKAR AR 52 . 55 B WL / 2 K M WL 58 5 iz ] S 10 T3
tolic remodeling index strongly predicts outcomes in pulmonary CT & 43§15 Il Ty e 19 A0 56 PE W 78 [ 1. 05 2% 56 Bk, 2023, 38
arterial hypertension: comparison with validated models[]].Circ (5):565-570.
Cardiovasc Imaging,2017,10(6) :e005771. [29] Jablonski R,Bhorade S,Strek ME, et al.Recognition and manage-
Koestenberger M, Avian A, Chouvarine P,et al.Right ventricular ment of myositis-associated rapidly progressive interstitial lung
end-systolic remodeling index in the assessment of pediatric pul- disease[ J].Chest,2020,158(1) :252-263.
monary arterial hypertension. The European Pediatric Pulmonary Qe A . 2025-02-27 &I A #: 2025-06-30)

Vascular Disease Network (EPPVDN)[]].Pediatr Res, 2020, 88

(TR~ S RO AR S U 28 AR 5 1 168 o |

BRETHELMEAFE . FRHXERARN  BASKFAS a2 ARIHELHFE T
MG FRFUERATEAZRES (AHFZEER)LEANRTFEHANLF 10 X
BB BB B R AR MA>ZE Z)LAATHRZ RN, (AFFEEIELEAN
#2023 FMATRKRFFRALTZRAPIENF AR AERNEIFVE R8T LS
REBCFRAA M ALK T EFARFRARRE —(PEESHAZRE L),

(HHFEERIVEEREARTF S IR TERALZEF YL ARG RITEE BN
TAHREEFZHEABNG KALTRS, RARXRFBIMEZTFE.AXLF BHH.FTHA
MREHBXEEMNEZD S FRARFTOEZ R TR, BETREBLIHE TS L% A
BRI ERFN AL AT L, BB TAE G/ RESF,

BT BEATFX A B(ARFEER)LEREART S

1. T, B “RmPA” . EREREAEMA T FERETHL L,

2. BYERMEBEARTEEMANKFFERTHIAREART, L F X2,
7% 7m B 38 IR K,

3. AT . R EF T2 . FE RN ETEN R . 2R B S RERRT,




T SC R 2025 4 11 45 40 %55 11 ] Radiol Practice, Nov 2025, Vol 40, No.11 1383

DM ERRFEER -

4= B PO B RE SE IR A A 22 e A O DD RE AR B o A

X RARLFR L E A R, R, 2T AR, 4R, B SRR, X4 AR

[HE)Y] HH:RKTA2AEFRT(FB)ES%S B4 (CO ERXE L @M MHE & E(MoCo)#H K4
LB HBRINEE ECEARRBEAE I P A TATR, 5T 5 %M MR LR (CMR) & B & ] 42
KZR 5B (Segp) AR ENHFA(BH @ H 5o #4750k, FETERANATHSERES,RA
3.0T MR 2840, 5 313k /% FB #» BH & % B, 8 Likert 5 2 T AR E ALY FI BRI E
(IQAME L S EHRAKOIEAAKRPEREDV) K% R AERESV) A4 8 F(SV) 4
ot 5 (EF) S H & (CO) B S LR & (Mass), ZER:FB A BH B3 ) B R ZF 5 4 5 H 3.83+
0.73 #= 3.9840.82(Z=—1.313,P =0.189), FB #= BH /7| 4 F 34 12 % i} 18] % #] 4 (150.43 +28.27)s
F2(397.92£42.64)s(Z=—5.978,P<C0.001), M H R 3F4E RS FEREF AR £ L% F
Z (35 P>0.05),Bland-Atlman /2 = 7T R4F 9 —5 M, ZiL: 8 O FREFKEN S EDEFH
MRI % & % B s i R 5w R AL 55 Ak, B RS, £ & WS iR 0 — Sk, B
BEHET AN ARG T EREMAE,

[N SRR G BP0 R R s B b PR EFHRE

[FESZES]) R445.2;R541 [XEFEBI A [XE4HS] 1000-0313(2025)11-1383-07

DOI1:10.13609/j.enki.1000-0313.2025.11.007 FR R (R IFERS )RR (OSID)

n

[Of

Left and right ventricular functional imaging and analysis using fully free-breathing cardiac magnetic res-
onance LIU Le-le, YIN Gang,JIANG Meng-di, et al. Department of MRI, Fuwai Hospital, National
Center for Cardiovascular Diseases of China,Chinese Academy of Medical Sciences and Peking Union
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[Abstract] Objective: To investigate the feasibility of cine sequences combining free-breathing
(FB) compressed sensing (CS) real-time acquisition with retrospective motion correction (MoCo)
technology in left and right ventricular systolic function imaging and analysis,and compare them with
breath-hold (BH) cine sequences acquired by conventional cardiac magnetic resonance (CMR) retro-
spective electrocardiographic gating K-space segmental (Seg) filling. Methods: Forty-seven patients
with heart disease were prospectively enrolled for imaging on a 3.0T MR scanner.Both FB and BH cine
images were acquired. The image quality (IQ) of the two sequences was assessed using a Likert 5-point
scale.Left and right ventricular function parameters,including end-diastolic volume (EDV), end-sys-
tolic volume (ESV),stroke volume (SV),ejection fraction (EF),cardiac output (CO),and myocardial
mass (Mass),were measured.Results: The image quality scores of FB and BH sequences were 3.83 =+
0.73 and 3.9840.82,respectively (Z=—1.313,P =0.189).The average scanning times for FB and BH
sequences were (150.434-28.27) seconds and (397.92+42.64) seconds,respectively (Z=—5.978,P <
0.001).There were no significant differences between the two techniques in the assessment of biven-
tricular volumetric parameters (all P >>0.05).Bland-Altman analysis demonstrated good consistency.
Conclusion ; Free-breathing motion-corrected cardiac cine MRI combined with compressed sensing tech-

nology provides comparable image quality and consistent evaluation of left and right ventricular systol-
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ic function compared with conventional breath-hold cine sequences. Additionally, it significantly re-

duces scanning time and improves clinical scanning efficiency.

[Key words] Cardiac magnetic resonance imaging; Cine sequences; Compressed sensing; Free

breathing; Motion correction
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