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A study on contrast-enhanced transesophageal echocardiography to assess left atrial appendage thrombus and
function in patients with atrial fibrillation before radiofrequency catheter ablation LIU Zhi-yue, LI Qian,
HAUNG He, et al. Department of Cardiology, West China Hospital of Sichuan University, Chengdu 610000, China

[ Abstract] Objective To investigate the role of contrast-enhanced transesophageal echocardiography ( TEE)
in assessing left atrial appendage thrombus and function detection and application value in patients with atrial fibrillation
before radiofrequency catheter ablation. Methods Twenty patients with atrial fibrillation who sought medical advice in
West China Hospital of Sichuan University from October 2020 to December 2020 and planned to undergo radiofrequency
catheter ablation were selected, and all the patients underwent conventional TEE and contrast-enhanced TEE. The left
atrial appendage function indexes(left atrial appendage emptying, filling velocity) and the detections of left atrial appendage
thrombus in the two methods were assessed. Results The indexes of left atrial appendage emptying and filling velocity
obtained by contrast-enhanced TEE were faster than those obtained by conventional TEE, and the number of the patients
with left atrial appendage emptying velocity <0.35 m/s detected by contrast-enhanced TEE was less than that detected
by conventional TEE, and the differences were statistically significant( P <0.05). The conventional TEE examination
showed suspicious thrombus and spontaneous imaging of the left atrial appendage in 5 cases. No obvious filling defects
were found in the left atrial appendage after contrast-enhanced angiography. All the 20 patients underwent radiofrequency
catheter ablation, and no obvious embolic events occurred during the operation, 3 days after the operation, and 3 months
after the operation. Conclusion Contrast-enhanced TEE examination can improve the accuracy of diagnosis of left atrial
appendage thrombus.

[ Key words| Atrial fibrillation;  Radiofrequency catheter ablation; Left atrial appendage thrombus;

Transesophageal echocardiography( TEE)



- 152 - Chinese Journal of New Clinical Medicine, February 2022, Volume 15, Number 2

U G BN (TR P B0 ) S AL B 35 R PR
RO 8 B A I T R T L 5 R A A B L ML Y B
TSR AR FE AP AR, TESE [, AR
B B S 1k 46 700 9], 1 IR T B oK AE S
RZFAAEN L DB Rl T AR R B A B P
AP RFH EA T2 18 5 0 31 P (transesophageal
echocardiography , TEE ) #6: 28 DA HERS 78 B3 B Z2 O B
o ZEOHRSIR, SR A BB A TR AR
ARG ERBTE NG R " . BT, TEE R4
O T AR 5y R ORI S5 4 7 s (EL AR 75 B 1 /2
O HEEH ) R 2 4 TEE A6t /0.0 FE I A%
HORRIME . R TR RO A L IR T 2 O I
HE A HERRMEFEE | T B 2200 P9 B AR JDL AN Q-tip ™ £iE
WAl RE L fdi5 40 0 H i b2 . Wi, TEE &
W 20 O I AETE — @ BB E P % T047 B3 i
TH AL B 2 AR BE A A2 O ER Y B I AR T 50, U5
FHUEE 3 AN G S A TEE, B0 Tt i XU , Jn 48
B, T R IT USRS, HE TR T R B I
VL, 3 3o AL 5 R R S R 0 R R TR B
AP A R AR P S, SR L O A P A S, T
TE AR LG N IR A, R O NS . S
BN IR R AR 7 0 3 P ST R TR I T AR
7 2014 4F 35 [ £ 7 24 5 W B P17 ( Food and Drug
Administration , FDA ) 55 1 Lo 74 1 52 1645 75
[ o A o 75 1 70 P T O IS B 12 T 1
KR EET B R RN T A0 SRR 12
WriaE R % (BN T TEE SR8 A 0 B (1) ) 18 ff
o Jung 2517 ¥ 5 008 TEE I T 90047 1 42
F B 2, 5 R SR A T A 0 20 O IR AN
R TR 4(17.8% vs 5.6% ) o ABF5TE
7E TEE (i A 3550, 5 78R 1) 3 108 TEE
DA T SRS AT i AR 11 o B 0 VA 20 HE T i B
A IR B0 B FIRICR . BURGE T .
1 WME5H%
1.1 WFEExT4 342020 4 10 A & 2020 412 A
TRRBEAIS 1A T ST Rl AR 1) 5 IR 5 20 f51), 3%
PR L A LS P L H L TEE %3 52 1408 TEE 6
A, AEIY(63.85 £12.29) % 5 B4k 12 i, 4ok 8 4.,
PRFHAR (1. 71 £0.25)m’ . JiFE 8 ~51 A~ , 4y
14.5 1~ H o W4k (133. 45 £15. 65) mmHg, 675K
(87.60 +11.91) mmHg, />3 (92.90 +25.47) YX/min,
Jik#(88. 25 £22.95) Y/min,, 20 {2 PR B
7 490, M VR B B 6 491, B W B R R 2 & T il
FERAE « L 8 1] W bws 1 3], Lo 1 81, 9 2

FASLRAAE 3 Pl BEF AU AL SR AR Kl
TH PR AR LS DL UL SR 1o 19 {91 F8 3% A7 S A0 i
A1 B BEFTHON R + 720 HEBEAR
F 120 6] B H A E 3 B AR AR R ik AT
HELEEILL (2 £5) ,M(Pys , Pis) |

i) BE
R P AR R

ZE W5 4% (mm) 45.50 +3.91

7 5 HiJE A2 (mm) 37.70 +10. 80

H ZEHE 2 (mm) 21.55 £3. 83

e AR (mm) 36.50 £10. 72

‘2 [A] BE B 2 (mm) 10.00 = 1. 34

E/e* 11.50 +4.23

LEE S M AE (% ) 63.90 +7.48
JlIRERE=Ei=2 7

M/ ( x10°/L) 156. 60 +60. 81

BEMLE] () 11.28 =1.58

= bR LG 1.01(0.94,1.09)

JULIR P4 7] L[ (ng/L) 1.61 £0.61

B BUFI4ARK (ng/L) 473.50( 140. 00,973. 50)

WS EH-T(ng/L) 9.79 +3. 85

P FR IR (mU/ml) 2.43(1.38,3.08)

T bR E/e B 3R MR IR ML E W, e R TRIRIF
FF ok RS F

L2 GIASHEBRFRME  GAARRHE: (1) £FG 2016 4F
BN Co 7 2222 ( European Society of Cardiology, ESC)
BB WTARE ™ 5 (2) RAEIF =2 W/ 115 (3) 2o
UM R =50% 5 (4) 4532 W Wk P 0 3 [ TEE
G R TEE K4y o fEBRARE: (1) & IF™H O
TREA 4, R ELO IR F 2s DIN R PO T IV 9%
(2) & - B O I ™ i e I Hs e 3l bk v
I 2% 456 95 s A1 T S e 45 D REAS 425 (3) A5 TR
BARKA: (4) ARERL S,

L3 fdriik

L3.1 WHEECIE rAERES TR N
& Ol kA o W I 2% Philips EPIQ 7C
(TRAH) B2 WY, TEHCZ I SS-1 58k (R Ny
1 ~5 MHz) . SZH& BUAMIEM, 3% 42 R 00 LA,
Ve R8P , SR AR T AR I 2L 5 >0 3l A O
U J U VT TR 2 P T O VD T 1) sl S TSR, A7 4k
PAgE b o B B I 6 3 Uk, IR S (e, R IRCAE
E=8 i1 R TR = wisd o N o N ) S =X i S N
TR B G SR A A% 5 PEEL LA DU Ji Lo U T, 00 4
BB NS . 30T DR 2 DU =0
oI A s BE SRR TS A A B SRR, A
ORI, R Ik i (pulse wave , PW) 2%
1 U= o U B 3 6 O S R 2



hEIEARRE: 202245 2 F 15 % 2

%34 (tissue Doppler imaging, TDI) il 7€ 6] F& ] —
SMIRET 5K FI 18 S IE e, IFIHE E/e'fH, LA
BV A AT ok IhRE . SR ATBCF- T Simpson {25 1 &
FEEWHEIIRE
1.3.2 TEE Rffa2 Philips EPIQ 7C( KA ) 8
FRSWH, EER S Bl XT-2t $3k (% 2 ~7 MHz) ,
BE A MEM, R 7 R e J i 2 [0 O 1], B
PR A B I T8 30 ~40 em FAL, 435 F
0° 45° (Ze.LHAHYITE ) \90° \135°1 5 — R (%
WL, B IRAFEAIRE T A OH A DAL, kb2
e A e o AL O e R s TRE (e = AT K )
AR OR SRR (ZE W4 ) L JE SR 3 S Hat i
A, Z VTIPS 250 B R L B & Y
by 70 2 BRABE o R A0 HEHE S B <0.35 m/s JE X
S AR, >0.35 m/s NS EE IE R,
1.3.3 5239, TEE 352502k 1] SonoVue {34}
FA7SALBR S0 (B KA Braceo AH]) o FHVE KA
1 :59 mg SonoVue 5§ FI7S ALHR ORI A TSI
0.9% NaCl ¥ 5 ml, J#% J5 T MU iR B, &40
O IE AR B R M8 41 0. 5 ~ 1 ml, S35 LA HiER
K5 ml ohe, PTE AL . 7R KL TEE BEfil b, i 4
A, VAL G R T Ze D R K e B S HE s R
PAK A D H N IR B A S5 M HAt FE L5
1.3.4 OE=4em @R CT  AHHIEA 14 48
BB IE = 4 d g R CT K. SR A] GE256 Hif
CT H#H1X ( Revolution CT, GE Healthcare , Milwaukee ,
Wisconsin ) JEAT44H , >R AR RO dL 1] 45, BB A
FEHHMEM , SRAFAF O =4 F g 98 CT 4521,
L4 #IERMIE WEBHEART ARE3 dHAR
J& 3 N HMEFIER LI, BEFME
SPPATUIN Rl B & A Y M R R 2, AR Bk i M A v R
PR Sk M A A S S0 Bl ok R A 2K
L5 itk WA SPSSI7. 0 ittt AT %
e tlro IESIMRIT R VORH AR + bRifie (x +5)
FOR I IRAT S L RCR T « K, R IESS
I3 A BT SRR A28 R U o %, b Y a2
O [M(Pys ,Prg) 3R THEGERIGIEL (T 40 32)
[n(% ) 13 , iR TR AT HBCR FH I x* K
P <0.05 K ZEFAGIFE L
2 HR

X e D TR AL, 5 H AL TEE A1 L, 157
Ho TEE fy-HF2s o 5 A0 g 2 B s P, 22 A it
FREX(P<0.05), fEHuEE2hT, A 10 #1705
HEZS B <0. 35 m/s , B3R 2 f5 A 3 Bl 200 HAE

- 153 -

SHE <0.35 m/s(P<0.05), ¥ #H TEE ¥4 T~
A S Bz OBl BRI K B A R SRS RS A
OHER YIS SR . W2, 14 FIFTARHETG
JUE = 4 i R CT A2 i 85 b, A 3 Bl I e
OHE AR ST AL, 1 iR TEE 164 1
HEERZe O H e st o DR 1o 20 ] (838 S35 )
AP AR ARG 3 dMARJE 3 NARE
A AR TR A
x2 200 AR EYHETEE T EHE
BRWE[(v£5),n(%) ]

wop o wma  EOE RDE

(m/s) (n/s) 2055 m/s  HEGI
WOEYERZAT 0.40 £0.14 0.42 +0.16  10(50.00) 5(25.00)
WmiEs s 0.48 £0.16 0.51 £0. 18 3(15.00) 0(0.00)
: 7,094 4.980 - .
p 0. 000 0. 000 0. 041 0. 047

i © )
@O = di A CT nf W AO B @ U ; % AL TEE 7] WL A2
OH AT BEFER B ; O TEE o W 220 HFE 8 Bt
LAA . Zc.0H: (left atrial appendage) , 7 3k T4 Ry 260 H- ST 2 B
H1 =Z#E#CT %# TEE X3 ¥ ¥ 5% TEE & & T I

3 ifig

3.1 TEE 25 BB ST Rl AT HEBR 7250 Bl
Fe (R ISR T 3, 5w L = 0 Bl ] CT 254
B EE  AR T, e T O B R4
M, A2 TEE &R — 288 RSB Al
DB T A R AR E R 1% AT S —
J7 T, T AN E AR S A SR AL i PR S Uil
] RE2 A2 R AR AR A A 07 WA W il /2
O IR 17 D0, B8 HE A7 45 ST i) LA JRE 97 i A XU
TR AN 238 T A8 AR RS A Bl T MO I, (o A
PERAR AR MR AR IR YT, 38 AT REHE It I KUK
FECE P AW AL A AR BT P, S il
AR B R A MER A A 7 ST 2 OB I
EERVW W

3.2 A 20 {2 90 AU , 7 it B 7Rl B & BE n)
A B O AR 10 2%, i RO 2O P 24 H
TR 7 s B R OB B IR R R R
P 7SR N AR R R . A RS R,
FHS SR B s 220 B A R A 80H



+ 154 - Chinese Journal of New Clinical Medicine, February 2022, Volume 15, Number 2

T AR G 20 BRI P T S I
DB P2 o H R R 45 H, T T R 1
PR AT WA Ik R 0 HE A R BT AR
FEEA T 20 il b5 W3 Rl AR RIS B, ¥4 W 8L TEE
IR 5R TEE KA, AR PRI G A RE1FRY
KANEOL . AR &N A A R K R A
REFE, 5 TEE KA UL 2 00 2c.0 B SE 2 s i A
e e AR BB S B, ZHSRE R 220 H
AR DU S FE A 5 BE AR RORJE 3 AN A ¥R
AR FERAE . AP IR, I R R R R ), TEE
W A2 R R (5. 6% vs 17.8% ),
Doukky %1 BT A5 o, e S HER TEE 4645 Al 47
R D AR 2 R R LR 2 (R T
29% ) W] HAATHIIHRAIGST . AT, L TEE
KA Won A S A0 HaT Bk I A & 5, (R4
SIRIE o A D HEI R DU S A0 , o A T A
THRLTAR B E S5 T 25% (5/20) , #7538 5250 (0 fift
JHA T e PR PR T S8 B 1 264 T S IR R
3.3 AT ER, DTS ARG s TEE
700 R M TS AL R BOE R AT e . BE
BT R, by BUR A Ao O B ik 455 41 1 2H A0
Be, 22O BRHEZ B A A . HA R BRI AE
T e e B LG T J3E i 188, 55 S5 000 T A K I e A
FEI S LA IR o T 5 TE RO BRAUAR 1L, B
B 700 H s R A, R D B T
Handke % 2" 515 500 {51 gl i 4 OB R B, 72
OH A 5 70O H ke & H R A, TR
R FESEIRL 2 1 E RS R I, MR I
e B S F T DI R 2 RS A il 52 AR RTS8
IR AA T X 2015 AR L L8 RS 1
BRI L AR R 2 2 1 S O B
PR 25 0 Jt DR 2000 22 325 88 ot 30 G A DR X B 1 3 5
FR RT3 R 22 B 55, TS BROSA I (e R ey, A
AT, PR, 1 52 00 4 T HERR EAG 200
Hffpas

L LT & a9 TEE ] 5 E G dh DPAG b B
B DM B0, o S AT T A TR 5 A A
AHIH S Bt 2 B es ik .

S2%5 3k

[1] January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guide-
line for the management of patients with atrial fibrillation: executive
summary : a report of the American College of Cardiology/American
Heart Association Task Force on practice guidelines and the Heart Rhythm
Society[ J]. Circulation, 2014,130(23) ;2071 -2104.

(2] X4 Te. O B BEh ST A T AR BB HERE L T]. o [ i R
HrE2,2011,4(7) 683 - 686.

[ 3] Di Biase L,Santangeli P, Anselmino M, et al. Does the left atrial appendage
morphology correlate with the risk of stroke in patients with atrial fibril-
lation? Results from a multicenter study[J]. J Am Coll Cardiol , 2012,
60(6) :531 -538.

[4] Abdelmoneim SS, Mulvagh SL. Techniques to improve left atrial ap-
pendage imaging[ J|. J Atr Fibrillation, 2014,7(1) :1059.

[5] Porter TR, Abdelmoneim S, Belcik JT, et al. Guidelines for the car-
diac sonographer in the performance of contrast echocardiography: a
focused update from the American Society of Echocardiography[ J].
J Am Soc Echocardiogr, 2014 ,27(8) ;797 - 810.

[6] AP ol s R sl P Sl IR 2 2. o O o 6 7 i
ARG A R IR [ T]. R EE A At (B TR L2015,
12(9) :667 —680.

[7] Jung PH,Mueller M,Schuhmann Cet al. Contrast enhanced transesoph-
ageal echocardiography in patients with atrial fibrillation referred to
electrical cardioversion improves atrial thrombus detection and may reduce
associated thromboembolic events[ J]. Cardiovasc Ultrasound, 2013,
11(1) 1.

[8] Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for

[

the management of atrial fibrillation developed in collaboration with
EACTS[J]. Eur Heart J, 2016,37(38) :2893 -2962.

(9] XU,k 3¢, R, 5. & RS O3 EPHN LR BLC WL
ZeE FRERCISE RN (B [T ]. AR 9 B 2 TR 44 %K, 2018, 35
(1):92-98.

[10] Fatkin D,Kelly RP,Feneley MP. Relations between left atrial appendage
blood flow velocity, spontaneous echocardiographic contrast and throm-
boembolic risk in vivo[ J]. J Am Coll Cardiol, 1994,23(4) .961 —
969.

[11] Oral H, Chugh A, Ozaydin M, et al. Risk of thromboembolic events

[

after percutaneous left atrial radiofrequency ablation of atrial fibril-

lation[ J]. Circulation, 2006,114(8) ;759 —765.

—
—
%}

[

Dorenkamp M, Sohns C, Vollmann D, et al. Detection of left atrial
thrombus during routine diagnostic work-up prior to pulmonary vein
isolation for atrial fibrillation : role of transesophageal echocardiography
and multidetector computed tomography[ J]. Int J Cardiol, 2013,
163(1) :26 —33.

TN XGRS U, 45 AR O S A 515 CT 720
B Bl S AT SO R F S O B AR AR I B SE L) ] vk
[ R 7 s 2 2 7, 2017 ,33(8) 1694 - 697.

[14] Klein AL, Grimm RA, Murray RD, et al. Use of transesophageal ech-

(13

[

ocardiography to guide cardioversion in patients with atrial fibrillation
[J]. N Engl J Med, 2001,344(19) :1411 - 1420.

[15] Thanigaraj S, Schechtman KB, Pérez JE. Improved echocardiographic
delineation of left ventricular thrombus with the use of intravenous
second-generation contrast image enhancement[ J]. J Am Soc Ech-
ocardiogr, 1999,12(12) :1022 -1026.

[16] Kato H, Nakanishi M, Maekawa N, et al. Evaluation of left atrial
appendage stasis in patients with atrial fibrillation using transesoph-
ageal echocardiography with an intravenous albumin-contrast agent

[J]. AmJ Cardiol, 1996,78(3) :365 —369.



hEIEARRE: 202245 2 F 15 % 2

[17] Porter TR, Mulvagh SL, Abdelmoneim SS, et al. Clinical applica- with atrial fibrillation(an ACUTE ancillary study) [J]. Am J Car-
tions of ultrasonic enhancing agents in echocardiography: 2018 A- diol, 2005,96(7) :935 -941.
merican Society of Echocardiography guidelines update[ J]. J Am [21] Handke M, Harloff A, Hetzel A, et al. Left atrial appendage flow
Soc Echocardiogr, 2018,31(3) ;241 —274. velocity as a quantitative surrogate parameter for thromboembolic risk ;
[18] von der Recke G, Schmidt H, Illien S, et al. Use of transesophageal determinants and relationship to spontaneous echocontrast and thrombus
contrast echocardiography for excluding left atrial appendage thrombi formation—a transesophageal echocardiographic study in 500 patients
in patients with atrial fibrillation before cardioversion[ J]. J Am Soc with cerebral ischemia[ J]. J Am Soc Echocardiogr, 2005,18 (12) .
Echocardiogr, 2002,15(10 Pt2) :1256 - 1261. 1366 —1372.
[19] Doukky R, Donenberg MJ, Parker J, et al. Use of ultrasound enhan- [WA5 B A 2021 -08 -20][ AL i 4
cing agents in transesophageal echocardiography to improve interpretive
confidence of left atrial appendage thrombus[ J]. Echocardiography, X5 ARER
2019,36(2) :362 —369. XEA L2 6,8 8,55 N R I S O B R A S0
[20] Thambidorai SK, Murray RD, Parakh K, et al. Utility of transesopha- A B0 O B AR R DB DU T (). Sl PR IR

2022,15(2) :151 - 155.

geal echocardiography in identification of thrombogenic milieu in patients

- 155 -

A\

&

ROG RS TR IS BTG 7 I HE 18] 25 2% M AE Y

J7 RS

SEGIUH i T (R P RIS H (45 :2021 A020511)

Ve 2pdir. 528400 4%, vl v E B pu Rk
YEZRidr: RTE, KA, EEHIE, BFFET7 0 N 52 AR 4)T7 o E-mail : liangfeju@ 163. com

[(HZE] BH WERHHESE TR G 7R 5 HE (LDH) fy7R. ik e i
PEBt 2018 4F 5 ] & 2021 4F 3 AWiiA Ry LDH 4 90 4], % A BEHLECT 245 Ho 0 o WL AN B2,
45 o A MEZR PR AHE E 5007 WS R B Tk S BRI, A PRS00 4 JH. HLEM
IR RS TR AR (JOA) PRIy RSB (VAS) W50 AT BT AY, LA BEHE i B
Jit SRR PR LR (AEMG) o 888 WIEALIR R BA R T I, 25 A Gei 77 L (95.56% vs
80.00% ; x* =5.075,P=0.024) , G757, Widl JOA SF-36 PE4r 34 TH , VAS PEAM AR, 5 IR 434 7 i He i 22
FAGE (P <0.05) , WS AHASAL B I B 3% (P <0.05) o iR)7 )5 PTAREAMEM FLd 21K AEMG
PThes, JE i R AEMG BRI, 5 RIA1G )T AT LR ZE A Geit B (P <0. 05) , W ATAR (B0 IRl
WERE(P<0.05), &Fit BAFMEETRIGEHANAST LDH n] {352 22 , ot I ML) 2 200 A EEHE
Iife, P A G i, A TR S

[RfiR]  REMERER M BRMEETE Bl EHEDIRE; W ALI30N

[FESES] R247.9 [XE#riIREB] A [XEHS] 1674 —3806(2022)02 - 0155 -05

doi:10.3969/j. issn. 1674 —3806.2022. 02. 14

An observation on the efficacy of chiropractic and massage combined with acupuncture in treatment of lumbar
disc herniation LIANG Ning-jun. Fourth Depariment of Orthopedics, Zhongshan Hospital of Traditional Chinese
Medicine, Guangdong 528400, China

[ Abstract] Objective To observe the efficacy of chiropractic and massage combined with acupuncture in treat-

ment of lumbar disc herniation( LDH) . Methods Ninety LDH patients admitted to Zhongshan Hospital of Traditional



