2 27 R(EFR) 2021 Nov., 48(6)

748 Fudan Univ J Med Sci

SCR = 4B R 0 B E B A 4 B B B R AR AR
0K B0 Bk 12 L % 5B 22 B M R AR T B B T

g hAsY ABaY B OB #Ea BEPC
CFEICERIE P I ER OB A SR B 200032; ° R IRESIET B 200032,
PR O MAT RIS B 200032)

[BZE] BB FiTSErt =484 75 0 35 8] (real-time three-dimensional echocardiography, RT-3DE ) Bk & — 4k 5 /518
B2 1 1% 2 R (two-dimensional speckle tracking imaging , 2D-STT) 34/ 56 Ik 3l Jik 12 1fil i (coronary slow flow , CSF)
L R B DI RE R R M (. F73F BEEC 2016 4F 11 F 2 2019 4F 2 A 765 HR % M I v 1l B2 e 2856 4k 20 ik
1 5% (coronary angiography, CAG) #1121 CSF 4 326 (CSF 4 ) & CAG &5 5 1E % & 30 7] (4 B4 , REM LA
e XT S ) RO 4 K =4 e IR R, i i3 RT-3DE 38 BUZE B3 % K & 2 (left atrial maximum volume,
LAVmax) . 2 Ji Y& 45 115 %5 #1 (left atrial pre-atrial contraction volume, LA VpreA ) & 72 i e /N 25 L (left atrial minmum
volume, LAV Tmin) 8 44 3 1 BUR 1 AL 5 75 21 22 b e R A FRAE # (LA Vmax index, LAVImax) | 7 b W 45 1 28 U %K
(LAVpreA index, LAVIpreA) & 7 b fie /N R A48 50 (LA Vmin index, LAVImin) , 38 it 2D-STT 3B ZE i &F 5K 73 |
WA 45 301 B T i RS 300 114 S 24 068 {5 7 A% (L ASced LASr . LASct) B 7 28 % (pLASRcd . pLASRr .pLASRct) , 5 #7 | b 3k
W22 s ZHOFIATALIM I, SR WAN W B A OB SHE R TR E L. 50 B4 L, CSF 4
LAVImax ,LAVIpreA . LAVImin 34 Kk, {H 72 Bz &5 1fiL 53 20 (LA total emptying fraction, LATEF) . Z& J5 #% 2 5 1l 5
(LA passive emptying fraction, LAPEF) .LASr.LAScd .pLASRr .pLASRcd #JF#AR(P3<C0.05) o #H &M o Hr 4
78 CSF # # LATEF 45 LASr/pLASRr, LAPEF 5 LAScd/pLASRcd, Z& B & 3h 84 1fil 4 %% (LA active emptying
fraction, LAAEF )5 pLASRct ¥ 2 IEAHC(P¥#<C0.05) . 518 CSF B 72 bt K HAFTEMR & D) e S ff S D he s 4
RT3DE B 2DSTT] S i fff e FEPPAl CSF 835 54 70 55 454 B AR (L 3 RE A UiE

[X8gm] RSk A (CSF); P BEsuhE:; S =408 7 .03 (RT-3DE)

[FE4SES] R540.4+5 [xaEkirERE] A doi: 10.3969/].issn.1672-8467.2021.06.005

Evaluation of left atrial structure and phasic functions in patients
with coronary slow flow using real-time three-dimensional
echocardiography and two-dimensional speckle tracking imaging

XING Yu-meng'’, CHEN Yong-le'’, KONG De-hong'”’,
YAN Yan’, SHU Xian-hong'**, PAN Cui-zhen'**"
('Department of Echocardiography , Zhongshan Hospital , Fudan University ,Shanghai 200032, China;

*Shanghai Institute of Medical Imaging , Shanghai 200032, China
‘Shanghai Institute of Cardiovascular Diseases ,Shanghai 200032, China)

[ Abstract] Objective To evaluate the left atrial structure and phasic functions by using real-time three-
dimensional echocardiography (RT-3DE) and two-dimensional speckle tracking imaging (2D-STD) in patients
with coronary slow flow (CSF). Methods A total of 32 patients with CSF confirmed by coronary
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angiography and 30 controls with normal CAG were recruited from Zhongshan Hospital from Nov 2016 to
Feb 2019.RT3DE was used to calculate the left atrial maximum volume (ILAVmax) , left atrial pre-atrial
contraction volume (LAVpreA) and left atrial minimum volume (ILAVmin).A fter normalization of the body
surface area, LAVmax index (LAVImax), LAVpreA index (LAVIpreA) and LAVmin index (ILAVImin)
were obtained. The mean peak strain and strain rate during LA systole (LASr, pLASRr) , during early
diastole (LLAScd, pLASRcd) and during late diastole (LASct, pLASRct) were measured using 2D-STI.
The LA parameters obtained above were analysed and compared between the two groups. Results
Conventional echocardiographic parameters did not differ in the two groups.Compared with control group,
LAVImax, LAVImin and LAVIpreA were found to be increased in CSFP patients. However, LATEF,
LAPEF,LASr,LAScd, pLASRr and pLLASRcd were found to be lower in CSFP patients than in controls.
Correlation analysis showed that LATEF was positively correlated with LASr and pLASRr, LAPEF was
positively correlated with LAScd and pLLASRcd, and LAAEF was positively correlated with pLASRct in
CSF patients (all P<C0.05).

and impaired LA reservoir and conduit functions. RT-3DE combined with 2D-STI can accurately and

Conclusion Patients with CSFP were found to have enlarged LA volumes
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quantitatively evaluate the early changes of LA structure and phasic functions in CSF patients.
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LAVmax

LAVmax: Left atrial maximum volume; LAVpreA: Left atrial pre-
atrial contraction volume; LAVmin:Left atrial minimum volume ; RT-

3DE: Real-time three-dimensional echocardiography.

I RT-3DE &M A FEERE &
Fig1 The volume curve of left atrium formed by RT-3DE

pLASRcd PLASRet

LASr & pLLASRr: The mean peak strain and strain rate during left
atrial systole; LASct & pLASRct: The mean peak strain and strain
rate during left atrial late diastole; LAScd & pLASRcd: The mean
peak strain and strain rate during left atrial early diastole; 2D-STT:
Two-dimensional speckle tracking imaging.

E2 2D-STIEMBAERENE (A)REER(B)#H L
Fig2 The curves of LA strain (A) and strain rate (B)
formed by 2D-STI
7N o ALY 18] £ P AR R ST AR A A 3 (IR 25 00
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K K 22 P S8 2 [ A PR H Pearson 43
Fro JH 4 W M & R % (intraclass correlation
coefficient, ICC) e Wt 72 b Z 8 iy n] G M. P

<0.05 N ZEFA LI E L.

45 R

— IR Z AL B CSF 415 X R4l iy — i
I PR R4 1] 22 5 D0 G632 B S 50 IR CAG
S5 B A L, CSF 41 22 i B 3¢ (left anterior descending
branch, LAD) | & [ Jig 2 (left circumflex artery,
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LCX) . £ 4k 3l Bk (right coronary artery, RCA) B9
TFCAH F =& Z M BR DA 3 38 B 7 1 TFC {4
(mean-TFC) BB 1R (P¥<C0.05,% 1),
F1 WAB—BIERZRK CAGHERILR
Tab 1 Comparison of clinical and angiographic

characteristics between the two groups [#(%) or T +5]

®2 WHBENBEREOHESHERILR
Tab 2 Comparison of conventional echocardiographic data

between the two groups (£s)

LAD (mm) 38.19 * 4.65 36.83 +2.36 1.430 0.158
LVEDV (mL)  83.29+19.26  81.23+18.71 0.426 0.671
LVESV (mL)  33.57+£10.40  30.17+8.11 1512 0.136
LVEF (%) 60.04 +7.34 62.91+5.33 -1.751  0.085
e’ (cm/s) 8.41+ 1.51 9.48+2.70  —1.931 0.058
E/A 0.98+0.22 1.09+0.30  —1.741 0.088
E/e’ 8.56 * 2.40 8.13+2.36 0.477 0.715

Male 19 (59.4) 15 (50.0) 0.550 0.459
Age (y) 55.63+7.56  54.83+7.83 0.405 0.687
Smoking 8 (25.0) 6 (20.0) 0.221 0.638
BSA (m?*) 1.75+0.15 1.72+0.11 1.050 0.293
HR (bpm) 68.03+7.96  72.13+9.58 —1.838 0.071
SBP (mmHg) 125.06+ 11.74 122.57£10.07  0.895 0.374
DBP(mmHg) 76.44+7.72  75.47 % 6.80 0.524 0.602
Hypertension 7 (21.9) 5(16.7) 0.269 0.604
Diabetes 3(9.4) 2(6.7) 0.153 0.696
TFC-LAD 43.64+12.21  20.70£2.15  10.142  <<0.001
TFC-LCX 38.34+15.18 19.23+1.77 6.844 <<0.001
TFC-RCA 39.47+13.65 19.93+1.98 7.760  <<0.001
TFC-mean 40.48+10.62 19.96+1.50  10.483 <<0.001

LAD: Left atrial diameter; LVEDV . Left ventricular end-diastolic
volume; LVESV: Left ventricular end-systolic volume; LVEF: Left

ventricular ejection fraction.

®3 WABRI3DESHLERILEK
Tab 3 Comparison of RT3DE data between the two groups

BSA': Body surface area; HR: Heart rate; SBP: Systolic blood
pressure; DBP: Diastolic blood pressure; TFC: Thrombolysis in
myocardial infarction frame count; LAD: Left anterior descending

branch; LCX: Left circumflex artery ; RCA : Right coronary artery.

BESHLLE A AL B R 2
LVEDV .LVESV .LVEF .LAD E/A .E/e 2 71
LGt 2EE L (F2), RT-3DE 5 2D-STIZ%. 5
Xt M 4l A, CSF 40 LAVImax, LAVIpreA .
LAVImin # i , 4 LATEF. LAPEF. LASr,
LAScd,pLASRr . pLASRcd &K (P ¥7<0.05, % 3.
4). HHR CSF 4 LAAEF .pLASRct 5 %} I8 41 4 Fr
T (P[] 22 5 e 2 7 L

KM Pearson *ﬁ?é‘@ﬁﬂ‘)ﬂ%ﬂ? ,CSF &
# LATEF 5 LASr. pLASRr (r=0.657 #1 0.400) ,
LAPEF 5 LAScd. pLASRcd (r=0.569 Fil 0.745) ,
LAAEF 5 pLASRct (r=0.488) ¥ £ 1E # & (P ¥y
<0.05) .

BEEMKRT WEENL S ER L 5N
H{H N : LAVImax (ICC=0.93) \LAVIpreA (ICC=
0.91) . LAVImin (ICC=0.93) \ LASr(ICC=0.94) .
LAScd (ICC=0.91) , LASct (ICC=0.91) , pLASRr
(ICC=0.94) . pLASRcd (ICC=0.93) . pLASRct
(ICC=0.92) 5 W5 3 1] /2 7 2 K0 722 S 1% ) 2

(T£s)
LAVImax (mL/m®)  23.64+4.21 21.16+4.72 2.189 0.032
LAVIpreA (mL/m®) 15.63+2.98 12.97+3.14  3.410 0.001
LAVImin (mL/m?) 9.58+1.77 8.02+1.73  3.515 0.001
LATEF (%) 59.47+2.18 61.74+4.51 —2.542 0.017
LAAEF (%) 38.40%£5.23 37.57+4.97 0.641 0.524
LAPEF (%) 33.83+5.88 38.65+5.94 —3.212 0.002

LAVImax: Left atrial maximum volume index; LAVIpreA: Left

atrial pre-atrial contraction volume index; LAVImin: Left atrial

minimum volume index; LATEF : Left atrial total emptying fraction;

LAAEF: Left atrial active emptying fraction; LAPEF: Left atrial

passive emptying fraction.

x4 FAHE2DDSTISHERILE
Tab 4 Comparison of 2D-STI data between the two groups

(T£5)

LASct (%) 16.06£2.39  16.27+3.50 —0.269  0.789
LASr (%) 33.69+4.17 37.50+5.63 —3.043 0.003
LAScd (%) 17.63+£3.19  21.23+2.94 —4.619 <<0.001
pLASRct (s—1) -2.88+1.13 —-2.85+0.99 —0.092  0.927
pLASRr (s—1) 2.03+0.80  2.59+1.18 -2.180  0.033
pLASRcd (s—1) —1.83+0.91 -2.41+0.89  2.520  0.014

Refer to Fig 2.

A : LAVImax (ICC=0.89)

. LAVIpreA (ICC=

0.88) . LAVImin (ICC=0.89) .LASr (ICC=0.92) .
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