834 TS 2F Sz 2022 4F 7 A% 37 85 7 ¥ Radiol Practice,Jul 2022, Vol 37,No.7

N ’L‘.[[]].gﬂkﬁ'/'f%i
o I A IR AR E A8 B B R %2 18 PEAL HE 8 A B R B 220 B0 L

EAE

B TR EAR, R, TR, AR, R

[(HE] BN BN CBEERFEERERRT T FERERHARLECILE L6 T,
Tk E TR TN E S YRS PO TR AR ) 49 418 F (24 kg/m”<<BMI
<28 kg/m )49 Bl RE ik & (BMI1=28kg/m?) & 49 4 4 B *F B 48 (18.5 kg/m’ <<BMI<24 kg/m* )é’JJ%
Bl FA il CVIA2 SRR S ILAF AR IR R 3 £ 6 B AT R Z 047, K13 £ B A 0 K (es)
BE(ee) F T (ea), ERME{i m T £ (SRs), T % @14 8 & £ (SRe) R WL H f @18 5 x?
(SRa), W =MW AL EAKMEFIAABMI 5 £ 5B T AKMMER, ER. SRk,
#ELH es F2 ca WAK(P =0.026.0.006) , FEHFE 2 es.ee = ea 3 MmAK (P 35 <C0.05), BT H L5 e ¥ 4009
es.ee frea ZFH LG FE L, =Z2118 SRs.SRe ## SRa £ F L% it 5 & XL, Pearson B E 5 R
7~ BMI 5 es.ee.ea & SRs ﬁi#a;ﬁ\w:—0.269\—0.217\—0.211‘—0.164,13 3 <C0.05),BMI 5 SRe £
% (r=0.205,P=0.013), 5B : 5 JE AL P A AR 18 SRR T VA 5 A7 NE R AR & ABE 0 2038 8 ILTG
TRA AL BT FIREZAREN £ m/%zjzﬁ AAETEZMMA,

[X@EIAY Felfsi; BE; £S5 ERRL; HFEEdE;, SMUET

[FESZ%EE]) R445.2;R589.25 (Sciﬁﬁh,uﬁ%) A [XEHS] 1000-0313(2022)07-0834-06

DOI:10.13609/j.cnki.1000-0313.2022.07.007 FRARFE (FIRRS)FRIREE (OSID) : 2

[
Quantitative assessment of left atrial myocardial deformation in overweight and obesity by cardiac mag-
netic resonance-feature tracking technique GAO Yi-yuan, LOU Ming-wu, ZHOU Shan-shan, et al.
Shenzhen Medical College,Guangzhou University of Chinese Medicine,518000 Guangdong,China
[Abstract] Objective: To quantitatively evaluate the left atrial myocardial strain and strain rate
in subjects with overweight and obesity using cardiac magnetic resonance-feature tracking technique
(MR-FT).Methods:49 subjects with overweight (24kg/m’<<BMI<(28kg/m?),49 subjects with obesi-
y (BMI=28kg/m?*) and 49 healthy controls (18.5kg/m’<<{BMI<(24kg/m’) who underwent 1.5T car-
diac MR examination were retrospectively recruited.The left atrial (ILA) reservoir strain (es),conduit
strain (ee),booster strain (ea),peak positive strain rate (SRs),peak early negative strain rate (SRe),
and peak late negative strain rate (SRa) were obtained in MR imaging using CVI42 post-processing
software,and then the changes of LA deformation parameters among three groups were investigated.
Results; Compared with health controls,overweight group had significantly lower es and ea (both P =
0.026 and 0.006) ,and obesity group had significantly lower es,ee,and ea (all P<C0.05).The es,ce,and
€a in overweight group were comparable with those in obesity group.There were no significant differ-
ences in SRs,SRe,and SRa among the three groups.Simple linear regression analysis showed that BMI
was negatively correlated with es,ee,ea,and SRs (r=—20.269,r=—10.217,r=—20.211,and r =
—0.164,all P<<0.05),and was positively correlated with SRe (»=0.205,P =0.013).Conclusions ; MR-
FT can be used to analyze the mechanical changes of LA wall in subjects with overweight and obesity
subjects,and the parameters are of great value for assessing LA myocardial dysfunction in this popula-

tion.
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B (n=49) (n=49) (n—=19) %t P
S (H) 43.3111.71 43.82411.39 43.88-11.57 0.361 0.965
HA(F /) 38/11 38/11 38/11 / /
BMI(kg/m”) 25.7141.14" 29.94+1.55" 21.784+1.79 353.977  <00.001
¥ % E (mmHg) 119.8610.92" 123.4349.57" 112.61+11.97 12,610 <0.001
43K E (mmHg) 72.76+8.70 75.5549.30" 69.59+9.64 5.124 0.007
NEICIS 66.67+9.21 67.4149.49 64.67+8.30 1.208 0.302
FBG(mmol/L) 5.39-0.55 5.46-0.66 5.2540.51 1.617 0.202
TC(mmol/L) 1.96-0.96 5.1140.83 5.09-£0.90 0.425 0.654
TG(mmol/L) 1.36 (0.92,2.16)°  1.79 (1.28,2.52)°  1.15 (0.75,1.63)  17.979  <<0.001
HDL-C(mmol/L)  1.18 (1.07.1.37)°  1.13 (0.97.1.46)°  1.32 (1.16.1.70)  8.179 0.017
LDL-C(mmol/L) 2.89-0.91 2.91+0.,92 3.0240.77 0.297 0.744
LVEDV(mL) 114.13421.63 118.55+26.48 110.09+21.39 1.616 0.202
LVESV(mL) 37.96+13.88 38.77+16.46 37.85+13.12 0.059 0.943
LVSV(mL) 76.18+13.96 79.784+15.61" 72.25+15.66 3.049 0.050
LVEF(%) 67.3147.62 68.26+8.55 65.91+8.67 1.001 0.370
LVCO(L/min) 5.1141.17° 5.48-41.28" 1.631.10 6.391 0.002
LVCI(L/min/m?) 2.7840.58 2.7740.62 2.68-0.55 0.443 0.643
LAVmax(mL) 67.93415.01° 75.05417.85° 64.08+14.27 6.090 0.003
LAVmin(mL) 26.4447.49° 30.75+10.55° * 24.25+6.23 7.797 0.001
LAVpac(mL) 42.95410.75" 49.7615,04" % 40.1810.47 7.915 0.001
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LAEF total (%) 61.25+5.48 59.42+6.86" 62.21+4.03 3.164 0.045
LAEF passive (%) 36.66-8.49 31.00-+8.42" 37.42+6.86 2.494 0.086
LAEF booster (%) 38.39-8.24 38.52-46.75 39.20-£7.04 0.170 0.844
es (%) 38.7347.79" 37.50+8.09" 42.1946.93 1,990 0.008
ce (%) 22.69-6.58 21.73+6.86° 24.38-5.88 2.130 0.123
ea (%) 16.04+2.85" 15.77+3.40" 17.81+3.21 5.971 0.003
SRs (s 1) 1.56--0.38 1.54-£0.37 1.66--0.32 1.563 0.213
SRe (s 1) —2.1740.85 —1.9440.74 —2.24+0.61 2.099 0.126
SRa (s 1) —1.790.40 —1.8340.45 —1.9740.48 2.140 0.121

i resi A see: BB K sea: R A2 K SR E @ISR K SRe: T A 6448 % SRa: M A 1% K % LAEF total: S35 4
#; LAEF passive: # 3 # = 44 ; LAEF booster: £ 3 3% 940 * 5 sF B4 b4, P<<0.05
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es (%) 0.73£2.10 0.979 (0.956~0.990) 0.08£2.98 0.959 (0.915~0.980)
ee (%) 0.61+£1.13 0.974 (0.946~0.988) —0.4042.00 0.952 (0.903~0.977)
ea (%) 0.11£1.89 0.957 (0.885~0.981) 0.47£2.37 0.880 (0.766~0.941)
SRs (s 1) 0.48+0.11 0.966 (0.920~0.984) 0.06£0.21 0.894 (0.788~0.948)
SRe (s D) 0.01£0.14 0.985 (0.969~0.993) —0.0740.38 0.890 (0.784~0.946)
SRa (s ") —0.06+£0.15 0.961 (0.912~0.982) —0.0240.22 0.921 (0.842~0.962)
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S5ca2FEhME;DBMI L SRs 22 fi#a%;e)BMI 5 SRe 2 5 EA8 % ;) BMI 5 SRa £.48 % %,

FALE EREA es S ee DRAIG, 42 75 IE JHE 25 5 B0/ B i A7
Uie B Re 2, X 5 Z BT e g R — g,
B2 L O T IE R 0 22 5 2 T e Y 52 ) H I 4 A7 7R R
il BRAE B9 BE 0B ER B R A0 3 BT e BIE
NBERY ea TEH SO @0 TARDES & BUAE BELLY ca
WERMR, EBEIN AR LD REZ M i S
A O AT OC . BEAE R 5% & B, IE il B4R P4 I
S e B3 N 0 B 1, I 77 A0 JIE RE B v L 3#E TS B0 L
20 JE 0 TR BIE RSO AR e Ak AS B 5 Y
RIZ— BT es Ml ea B0 0 R 2H DA L 33 42 7 B
B ERE T 22 A D RE M R el 2 & & 4=
835 ORIl AR N 4 R3] A A R 5 1R Ry O
P UIREAE

A5 A BRNE B 20 1) 20 B 5 R 25 K T X R4
H5Z Ao g R —2 . B RS R A s R
{8 D7) 95 B A BEAIL ] % A5 & . De Divitiis 550 i)
JIES e A 2 2 o 348 DR AT R Sz A1 A AL AR A 3l B o e i 5 |
AL A O e B R I A R IS B . T Lai AEY
WA Ry 0 B B A 5 A B RS A A G . HE=S o Bl
Il R v PEAS 22 R I e W B i TS 8z — . AR 5 X IR
S PR, FR 4370 B IV 78 2 BT R L 2H R IE P A 8
AR AHABEFAORLE F LA LAEF total fil LAEF
passive o KT X5 AL, 1 8 2 2 5 %) B2 9 HE =S 43
BOF LR FEER ., KRV, 5HEE 8O, 22 b NS
AT DA S SRRk, Sz e T S I | AR 1) LT A B T g ek
z,

A 38 ST BMI 5 220 b IUE 28 2 802 1)
RUAH M & B, BMI 5 es ee.ea.SRs & SRe B — &

AR AR SR 3 ik — 25 3 W M B 9 389 i g 7 s i A7 D RE
T8 D HE b B R D RE A A [R) AR A R

A5 B T B R PR A DA A T TG AT T L DAL O L B
5 75y D RE S B ) 14 5% R 7 AR 5 S5 v
N CIR IR Sl 2 T | 0 NS T 2 o s S N S B
TFSE R G PR 18] B4 98 7 22 S 3 T BE PR 1 F 5% A
IR . B m  BRTEBEFE R W] T e 28 25 1A A
15 B0 5 A AR OGO ML 05 A 70 B 2 TR R (HAC T
FEARX HE e 26 FEAT 43 B A [) 288 U ok XoF 0 JUE 485 44
MIIRERI L WA 15 B — 5T

Li LPrIR . MR-FT £ R A7 LAy #r JE bk K% = A
RERIZE 0 iy D WU AR RE 0 JE 2 B0 5 1 WA % T
(4 20 s Dy FAT E B (6. 1] D i R 7 0] A B Tl
17 A JHE A OG0 L4 B 4R 11 B 22 B9 2 5 AR Bl

5% 3K :
[1] Koliaki C, Liatis S, Kokkinos A.Obesity and cardiovascular dis-
ease:revisiting an old relationship[ ] ]. Metabolism, 2019, 92 98-
107.

[2] Aune D,Sen A, Norat T, et al. Body mass index, abdominal fat-
ness,and heart failure incidence and mortality: a systematic re-
view and dose-response meta-analysis of prospective studies[ ] ].
Circulation,2016,133(7) :639-649.

Karimian S, Stein J, Bauer B, et al. Impact of severe obesity and
weight loss on systolic left ventricular function and morphology:
assessment by 2-dimensional speckle-tracking echocardiography
[17.J Obes,2016,2016:2732613.

[4] Chahal H,McClelland RL,Tandri H,et al. Obesity and right ven-
tricular structure and function: the MESA-right ventricle study
[J].Chest,2012,141(2) :388-395.

(5] A1 3&d, Pe o7, M 28 , 45 0 JUE 0 L AR 76 20 D7 DA v 8 11 DR 1oz



FA SR 2022 4E 7 A4S 37 %45 7 W] Radiol Practice,Jul 2022, Vol 37,No.7

(6]

(7]

(8]

9]

[10]

[11]

[12]

S BT R L] 2 941k, 2021, 36 (1) : 128-132.

Orwat S, Kempny A, Diller GP, et al.Cardiac magnetic resonance
feature tracking: a novel method to assess myocardial strain.
Comparison with echocardiographic speckle tracking in healthy
volunteers and in patients with left ventricular hypertrophy[J].
Kardiol Pol,2014,72(4) :363-371.

i [ R IR B A 18 H (2018 AE B T MO L]t B L oM A0 A
2019,24(1) . 24-56.

Petersmann A, Muller-Wieland D, Muller UA, et al. Definition,
classification and diagnosis of diabetes mellitus[J]. Exp Clin En-
docrinol Diabetes,2019,127(S01) : S1-S7.

o I P A SRR YT B KRR S & R S o R /I
BE 228 IR0 YT L 2016 4R RO LT h A Bl IR 28 75, 2016, 8
(9):525-540.

Gao Y.Zhang Z,Li G,et al.Reference values for left atrial strain
and strain rate based on a large sample of healthy Chinese a-
dults:an MR-feature tracking study[]J].] Magn Reson Imaging,
2021,54(6):1784-1793.

Petersen SE, Aung N, Sanghvi MM, et al. Reference ranges for
cardiac structure and function using cardiovascular magnetic res-
onance (CMR) in Caucasians from the UK Biobank population
cohort[ J].J Cardiovasc Magn Reson,2017,19(1):18.

Russo C,Jin Z,Homma S,et al.Effect of obesity and overweight
on left ventricular diastolic function:a community-based study in
an elderly cohort[J].] Am Coll Cardiol, 2011, 57 (12): 1368-
1374.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

839

Gan GCH,Ferkh A,Boyd A,et al.Left atrial function:evaluation
by strain analysis[ ] ].Cardiovasc Diagn Ther,2018,8(1) :29-46.
Chirinos JA, Sardana M, Satija V, et al. Effect of obesity on left
atrial strain in persons aged 35-55 years (the asklepios study)
[JJ.Am J Cardiol,2019,123(5) :854-861.

T T T AT AR SRR /AR R EOR A B T B R
HL0HIIRE R WS [T AR S S R 2 A 2013, 22(6)
488-491.

Boden G.Obesity and free fatty acids[J].Endocrinol Metab Clin
North Am,2008,37(3) :635-646.

Sletten AC,Peterson LR, Schaffer JE.Manifestations and mecha-
nisms of myocardial lipotoxicity in obesity[J].] Intern Med,
2018,284(5) :478-491.

Aiad NN, Hearon C, Hieda M, et al. Mechanisms of left atrial en-
largement in obesity[J].Am J Cardiol,2019,124(3) :442-447.
De Divitiis O, Fazio S, Petitto M, et al. Obesity and cardiac func-
tion[ J].Circulation,1981,64(3) :477-482.

Lai YH, Liu CC,Kuo JY,et al.Independent effects of body fat
and inflammatory markers on ventricular geometry, midwall
function,and atrial remodeling[ J].Clin Cardiol,2014,37(3) :172-
177.

Gonzalez N, Moreno-Villegas Z, Gonzalez-Bris A, et al. Regula-
tion of visceral and epicardial adipose tissue for preventing cardi-
ovascular injuries associated to obesity and diabetes[ J].Cardio-
vasc Diabetol,2017,16(1) :44.

Qe H . 2021-10-15 &8 H . 2022-02-11)



