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[Abstract] Objective To investigate the application of cardiovascular magnetic resonance feature tracking (CMR-
FT) in assessing myocardial strain in dilated cardiomyopathy (DCM) patients residing at high altitudes. Methods We
retrospectively enrolled 29 DCM patients living at high altitudes (DCM-H), 27 DCM patients living in a low-altitude plain
environment (DCM-P), 23 healthy volunteers living at a high altitude (HV-H), and 24 healthy volunteers living in a low-
altitude plain environment (HV-P). All subjects underwent cine MRI scanning using a 3.0T rapid steady-state free
precession sequence. The CMR images thus acquired were analyzed using cvi42, a post-processing software, to obtain left
ventricular function and myocardial strain parameters. Results Compared with the HV-H group, the DCM-H group
showed higher left ventricle end-diastolic volume (LVEDV) and left ventricle end-systolic volume (LVESV), and lower left
ventricular ejection fraction (LVEF) and stroke volume ( LVSV) (all P < 0.01). No significant difference was observed in
cardiac function between the DCM-H and DCM-P groups (all P > 0.05). The absolute values of global radial strain (GRS),
global circumferential strain (GCS), and global longitudinal strain (GLS) in the DCM-H group were lower than those in
the HV-P group ([14.5 + 6.5]% vs. [34.2 £ 10.7]%, [—11.1 + 4.4]% vs. [—19.9 + 2.8]%, and [—7.7 + 3.2]% vs. [—13.6
4.1]1%, respectively), with the differences being statistically significant (all P < 0.001). The DCM-H group had higher
absolute GRS, GCS, and GCS values than the DCM-P group did ([14.5 + 6.5]% vs. [7.0 £ 2.7]%, [—11.1 + 4.4]% vs.
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[—5.4+2.2]%,and [—7.7 £ 3.2]% vs. [—4.3 £ 1.7]%, respectivley, all P < 0.01). Conclusion Myocardial strain in DCM
patients living at a high altitude is lower than that in healthy volunteers living at a high altitude, but higher than that in

DCM patients living in a low-altitude plain environment. CMR-FT can be used to quantitatively assess myocardial

contractility in DCM patients living at a high altitude, showing promise for clinical application.

[Key words] CMR-FT
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Fig 1 Diastolic and systolic CMR images and outlining of endocardium and epicardium

DCM-H: patient with dilated cardiomyopathy living at a high altitude; DCM-P: patient with dilated cardiomyopathy in low-altitude plain regions; HV-H: healthy

volunteer living at a high altitude; HV-P: healthy volunteer in low-altitude plain regions. The green line traces the epicardium, and the red line marks the endocardium.

1 FREELRER
Table 1 Basic data of the subjects

Variable DCM-H (n=29) DCM-P (n=27) HV-H (n=23) HV-P (n=24) P F

Agelyr. 422 +13.2 442 +13.2 38.8+10.9 443 +14.5 0.433 0.921
Male/case (%) 19 (65.5) 17 (63.0) 12 (52.2) 13 (54.2) 0.715 1.359
Body mass/kg 66.8 +16.0 66.9 +10.3 63.4+15.0 66.6 +9.7 0.27 1.344
Height/cm 166.1 7.2 164.6 £9.1 166.0 +10.7 163.0 £ 8.9 0.589 0.644
SBP/mmHg 112.0 £20.9" 1115 +19.4 1295+6.8" 115.0 + 14.9 <0.001 14.365
DBP/mmHg 72.3 156" 749+11.8 84.8+57" 76.0 +9.1 0.001 12.000
HR/min™" 77.7+15.6°" 91.5+19.3 91.8 £ 8.6 85.3+9.1 0.001 6.245

SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; the other abbreviations are explained in the notes to Fig 1. " P <0.05, vs. DCM-P;

AAA

" P<0.01,vs. HV-H; " P < 0.05,

P < 0.001, vs. HV-P. The data are expressed as X+ 5 except those for sex. ] mmHg = 0.133 kPa. All the variables are

analyzed by Welch's test except for body mass, which is analyzed by one-way ANOVA.

W R B 22 R g B L (A P>0.05) .
DCM-H4 L% (K FDCM-P4 (P<0.05) . DCM-H4L AL
i EFIk R IEHV-HALK (A P<0.01) . HV-H
2RS4 FE AN G ik R L HV-PEH 5 (P=0.01) .
22 ZiXEFONEESEAOAE T

FIF A 3283 10 D e SO WU A8 S0 3R 2 €3,
MHEFHV-H4H, DCM-H4 LVEDVAILVESVHE &, H
LVEF, LVSVE X (IFA P<0.01), DCM-H#4 5DCM-P4H
D IIREAH I A P>0.05) . HV-H4LX ELHV-P4L,

LVEDV, LVESV. LVSV#JH 5 (i P<0.001), MILVEFAY
E R TG E L (P>0.05) ., DCM-HA X lLHV-H
2H, GRS, GCS. GLSAXHME A AR (I P<0.001) . DCM-
H41HLDCM-PZ GRS, GCS. GLS#t Xf i ¥ & (FF A
P<0.01), HV-HZIGRS. GCSZa X {15 L HV-PLA MK (B
P<0.05) . 20U ARERE L2,
2.3 SEEEDCMEFOLIMEES LINGESHNXR
L4, LVEF, LVSV5GRS. GCS#a X} {H & 1F AH
Ko LVSVEGLSHNHE S IEAHE

x2 ZFXFLOIEESH
Table 2 Cardiac function parameters of the subjects
Parameter DCM-H (n=29) DCM-P (n=27) HV-H (n=23) HV-P (n=24) P F
LVEF/% 255+ 117" 18.4+3.8 61.2 6.0 64.3 5.2 <0.001 300.8
LVEDV/mL 303.2+ 96.8™ 329.1 +43.7 145.6 + 34" 85.1 +£20.3 <0.001 268.7
LVESV/mL 231.6 £ 101.9" 268.9 % 34.7 59.3+25.7"" 323+114 <0.001 327.5
LVSV/mL 71.6 + 18.2" 60.3+21.7 86.3+ 132" 528+ 14.6 <0.001 26.8

LVEE: left ventricular ejection fraction; LVEDV: left ventricle end-diastolic volume; LVESV: left ventricle end-systolic volume; LVSV: left ventricle stroke

volume. The other abbreviations are explained in the notes to Fig 1. ** P < 0.01,

All parameters are analyzed by Welch's test.

£223

AAA

P <0.001,vs. HV-H; ~ P <0.001, vs. HV-P. The data are expressed as X+ s.
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Table 3 Myocardial strain of parameters the subjects

Parameter DCM-H (n=29) DCM-P (n=27) HV-H (n=23) HV-P (n=24) P F
GRS/% 145£65 7.0 £2.7 342+10.7" 41.0 £ 6.5 <0.001 153
GCS/% —11.1+44"" —54+22 —19.9+28™ —247+20 <0.001 185.6
GLS/% —7.7+32"% —43+17 —13.6 4.1 —158+15 <0.001 101.4

GRS: global radial strain; GCS: global circumferential strain; GLS: global longitudinal strain. The other abbreviations are explained in the notes to Fig 1.~ P <
0.01, " P <0.05, vs. DCM-P; ™ P < 0.001, vs. HV-H; " P < 0.05, """ P < 0.001, vs. HV-P. The data are expressed as X £ 5. All parameters are analyzed by Welch's
test.

DCM-H DCM-P HV-H HV-P

GRS

GCS

GLS

2 REREOINEEER
Fig 2 Representative images of myocardial strain

All abbreviations are explained in the notes to Fig 1 and Table 3.
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Table4 Relationship between cardiac function and myocardial strain in
tients with DCM at a high altitud .

pafientswt oA DCM i AR AR ELAT o 57t oo, DA I BH e s R
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_— ARFU T SR, B2 EREAE, 20 S A T it
r P r P r P BE /2 DCMI 3220 HE B SUE . DCMAS R By 2
LVEF/% 0533 0003 048 0009 0319 0098 BRIy Fr S BEARE RN 5K | A s TR I 0 E
LVEDV/mL —0237 0225 —0.119 0546 —0011 0954 WO A B AR AT 5 R EDCMAR# LVED VAl
LVESVI$4 I, MLVEFFEAE ", (15 DCME# 57
LVESV/mL —0.347 0.070 —0.225 0.249 —0.101  0.610 e —
JEADCM M H —F AT A 22 50 R WL SCHRR I . AHFTE

LVSV/mL 0.558  0.002 0.536  0.003 0.452  0.016

X R DCMR - 5 R GG I O I BES L, K
All abbreviations are explained in the notes to Table 2 and Table 3. P VR DCM B FLVEDV . LVESV S gt i ki R 3%
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