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Predictors of Left Atrial Thrombus in Mitral Stenosis
— A Transthoracic and Transesophageal Echocardiographic Study

Han Soo Kim, M.D., Namsik Chung, M.D., Si-Hoon Park, M.D,,
Junghan Yoon, M.D., Won Heum Shim, M.D,,
Seung Yun Cho, M.D., Woong-Ku Lee, M.D.

Cardiology Division, Yonsei Cardiovascular Center, Seoul, Korea

Background ' Left atrial thrombus(LAT) has long been recognized as a complication of mitral
stenosis(MS). The transesophageal echocardiographic approach readily visualize LAT. We eva-
luated the risk factors for left atrial thrombus in patients with MS using transthoracic(TTE)
and transesophageal echocardiography(TEE).

Methods and Results . One hundred and forty-three patients(pts) who had moderate to severe
MS were consecutively studied with TTE and TEE. They were 43 males(30%) and 100 females
(70%). The mean age was 44+ 11 years(range 21-70).

Twenty-five pts had at least one episode of embolic events. Ninety-six pts were in atrial
fibrillation(AF). LAT was detected in 30 pts(21%) : 16 pts had thrombus confined to the
LA appendage(LAA). 14 to true LA cavity and/or LAA. TTE variables were compared between
LAT group and non-LAT group. Univariate predictors of LAT were mitral valve area(MVA)(0.
78+ 0.22cm vs 1054 0.32cm, p=0.001). pressure half time(353+ 88ms vs 258+ 118ms, p=0.002),
LV ejection fraction(EF)(55+ 11% vs 62+ 8%, p=0.008), LA size(58+ llmm vs 52+ 7mm,
p=0033) and AF(p=0001). Stepwise logistic regression analysis revealed significant indepen-
dent predictors of LAT to be AF(p=0.02). MVA(p=0.02) and EF(p=0.03).

Conclusion . Left atrial thrombus was not uncommon in patients with rheumatic mitral steno-
sis. Small mitral valve area and reduced ejection fraction of left ventricle appear to be significant
predictors of LAT in mitral stenosis with atrial fibrillation.

KEY WORDS : Left atrial thrombus * Mitral stenosis * Echocardiography.
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1. APChY
19919 59 RE 19924 39 717 255 k&
AR AE] SEA 3 S M A E Axe0)
AALE A3 1439 (A} 1004, B} 434,
A #1149 g ddez ok

4H o2 AA% (atrial fibrillation) 0] 964 (67 % )
A #EA=EUAL, #HH4d MHAZ (embolization)
& 2591 (17%) oA AUk

st 143 F AAE HxS9HAE §
sted FAH P o] QAW 11345 group 1, A
o] g 3091 & group 112 FE3IHTh

2. A

1) 385 ¥ AT HEZaZAl

A ¥  Hewlett-Packard A} ¢}
Sono 10008 Al£3l91, AAE AxLahgilE
320j 0] 4] Hewlett-PackardA}¢] Sono 1000(single
plane TEE probe)&, 7123 111¢]o]A] ATLA}Y]
UM9(biplane TEE probe)& AM&-3}g o™, 5MHz
9] tranducer(64 element, 11mm gastroscope) & A}

&3t

BHE H2EHIABRE B BReA @
st 5o HEol gle g AT ¥, H4H
A o] SIS thE, AF R 10% 9
lidocaine-< spray 8 Fof AlgstRch. AlskA B

QH| 3= Fatoll Al AAL A1 5~108 A diaze-
pam 5~10mg T+ midazolam 2~6mgS AW o 72
Fo3gt. Re 289 JALEE 0.5inche)
S-VHS tapedl] =3}8h5 A ahejAl 291 o] o]
o] GRS SRY P2 YUAE 5

A4t
2) AN X|Z U ABS AES0ZAL Y Dop-
pler X| 52| £
WA s AFRAEE d, Ad, Ak 5o
7, 8315 $AHE EIAG A xS a4}
AgzE A4 27, H44 188, £297
AHg FR3Hed, sRdv Hyeo e

Abascal5'¥o)| o)8] B ® &3 %A (echo—

3 Az, wotsltze YAEE AP ot
747t 0~438 02 FEIA Hu 16Y7A) Bos}
=2 s
Doppler A %2232 Al= apical 4-chamber view
A A& =EHE $EAYS 5 o9
F& F733t e, Doppler AXE tedubzia)

Zt(pressure half time), A9z Ao P
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1¢+7] 48 L xF(mean diastolic pressure gradient),
A3 #Fa)d el Ho o]9h7] ¥ & (maximal
diastolic pressure gradient), %7] o]¢t7] HF o)
H ) £ = (maximal velocity of early diastolic flow) &
w3 SR AN K9 FEE color Dop-
pler mapping g o] &3t 4o 2o ARAEE
modified Spain W& o] 83t I& A A (regu-
rgitant jet area)oll Wl 1ol A +47}2] FEEY
.

3) Az 4

REARGE BEA R EEARZ FASAL,
Age] FA®H AL SPSS/PCH(SPSS Inc,
USA)E ol &3ten, pgke] 0.05 vl A&
SJelgle Aol T shalch A4 A §7o]
e 9, BFF 422934 2 Doppler A

£ & unpaired t-test L} Chi-square test @ Fisher's
exact test® H| 1 3}Ft}.

H4% 9he f18A%e] EHL BMDP sofi-
ware program®] stepwise logistic regression analy-

sisg o] &3t}

1. ZpalY gHel FCt

BHE Az2SoAAME F4A ghe gass
1439 3 3000 (21.0% )| A HHEAYom, 1 F
P o] left atrial appendaged] 7+ 350} YW
d7F 164 o], FHAgolwt AAW 7} 94,
A4 2 left atrial appendageo] UAY o7} 54
AR Left atrial appendageol 7+ 3§+ o] & Ao
ARG 16¢] BFoA ZAEFRE AxLohgAzE
o] s A ekopch

2. ZAS N 90| ME YA 270

A 3ol AN group 1(113¢]) 9} §IUd
group I1(30¢]) Ztoll A, 48, AF 9 YAYL
2ol 7k gl o, A Al E-E ol I FolA
68<1(60%), Aol UYL FolA 284 (93%) =
A o] UUH FollA U A gsirh
#H H4EZE(normal sinus rhythm) S B HH

ol Mz 2 Aol 26 A A= 24
5.5 left atrial appendageol] & A o] =35 o} AUt
(Table 1).

b
!
SR BHHE A Fxo wet JxeY
M A (echo-score) & o] &3te] TFEEYS o, H
FH Ax2dhAdcgzE AW A4 {7
o2t F A, B 54, vFHE, 438
A=, BTz ¥EAPzst 2ozt gidley
(Table 2), ZAE AxgAHA o2 F HF,
ot 54, HFAE, M35 dre FHdd
] {5 wet zpo)7t il o, RutetF o
WA ZE group 194 2.1+ 0.5, group 1o A 2.2+
05(p=0.015)2 24 o] AAD F(group

oA Astgth(Table 8).

Table 1. Clinical characteristics of study patients

-
02t
lo

Ef

2 @ /70 OE

ol

et

w
L2i

T
El O

2

Group 1 Group II

Total (n=113) (n=30) p value
Age(vears) 44+ 11 43+11 44+ 10 NS
Female( % ) 100 81(72%) 19(63%) NS
AF(%) 96 68(60%) 28(93%) 0.0014
Embolic 25 17(15%) 8(27%) NS
episode( % )

Table 2. Comparison of TTE MV morphology bet-
ween pts with or without LA thrombi

Group I Group 11

(n= 1?3) (n:go) p value
Total score 8415 8.6%t1.7 NS
Mobility 2.1+07 21%+08 NS
Thickness 2.1+ 04 2.1%£03 NS
Calcification 21205 22406 NS
Subvalvular 21+05 22%05 NS

Table 3. Comparison of TEE MV morphology bet-
ween pts with or without LA thrombi

Group I  Group 11

(n=l};3) (n=§0) p value
Total score 80t1.6 8.6+2.0 NS
Mobility 1.8+ 0.6 2.1£0.9 NS
Thickness 2.1+03 21+£0.3 NS
Calcification 2105 22+0.6 NS
Subvalvular 2105 22+0.5 0.015
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Table 4. Comparison of TTE variables between pts
with or without LA thrombi

Group I Group II

(n=113) (n=30) P *aue
LA size(mm) 5247 58+ 11  0.033
Ejection fraction( %) 62+ 8 55+11  0.008

Mitral valve area(cm?2) 1.05+0.32 0.78+0.22 0.001
Pressure half time(ms) 258+ 118 3853+88  0.002

Mean DPC(mmHg) 9.9+8.0 104x%4.1 NS
Max DPG(mmHg) 16.5£8.3 163%+73 NS
Max V of EDF(m/sec) 2.0+06 2.0+04 NS
Degree of MR 0808 0.7+ 0.8 NS

Max . maximal, DPG . diastolic pressure gradient, V

. velocity, EDF ! earlv diastolic flow

4. Y €N RF0| OE ZE8F d=3uy
Al % Doppler Mx81 29| v
BER AZSHHEAME FA4A 27]E group

19 A 52+ 7mm, group 1o A 58+ 1ImmE & o]

ARG ol A o AA YALH(p=0.083), A

T8 & & group [9] 4] 62+ 8%, group 1o A 55+ 11

%2 Aol JIUE woll A A e (p=

0.008), RI7 WAL group [ A 1.05+ 0.32cni,

group oA} 0.78+0.22cii0 2 Ao AL &

A i o] YAk (p=0.001). Doppler 4%

B AAMY & ¥kzEA 7 (pressure half dme) 2 group

I9] A 258+ 118msec, group IIo]A] 353+ 88msecS

2 o] AA™ FollAM F7HH A (p=0.

002). 1] s FHH HI o] oY

X x}(mean diastolic pressure gradient) 9} FHtj o]

$+7] 9t 3 x}(maximal diastolic pressure gradient),

%7] oj27] 8F 9 Hd &% (maximal velocity of

early diastolic flow) ¥ £2 % HgEAY A=

gt 29 ezt gl tH(Table 4).
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mitral balloon valvuloplasty)o] &3] Algis]x
AT ol2F TEF FFAFEY HE A9y
Al A g Y #81e Fo A&
ol He $5= EE AT FulxaA 28
& G2 HA Ao 2L d2g &
AE A B A7 A gle AF ol

= O

FEE B A AxY 23 EF 294
BEE 2 AR 429 HAE ARE gz
14378 (4=} 1009, ‘Fa} 434, HFAH 44+ 114)
= WS E dto, B4 MY {70 gt
34, 4x&% % Doppler ARXE 43T

2 I

HAT AL A 1434 F 304(21.0%)
AN FAHYLH, 1 F FHo] Jxogt =3
5o} AW el 7} 160 o] AL, HA T YA
o7} 9¢f), #4182 left atrial appendageol] 1
o 7F 5e AU BEF A2 HHAME left atrial
appendageo]] = AL 16 2F LAY o
Aok FHAL B ol me A%, 4E, 8
AFe] FAHL o7} Yoy, AYAEL &
Aol glAd TolA 684(60%), EHo] AU
Tl 284](93%) ol HAH o] AW
Toll A o A A Btk xS 3 AAME Zaie]
A7](58+ 11mm vs 52+ 7mm, p=0.033), ZAA
TFE &5+ 11% vs 62+ 8%, p=0.008), 52 37
WH (0.78+ 0.22em vs 1.05%0.32cm, p=0.001)0]
99197 o7t UNH, Doppler A pres-
sure half tme(353+ 88ms vs 258+ 118ms, p=0.002)
o) gztoll 7Fol7} At

Logistic regression analysis’d ZA1HF A4 A
AFO] A BH(p=002), FRBTF WHo|
48522000, 22 U4 FRE] UL
5o ]%‘FQ(P 0.02) Fo] #FH At

References

1) Petersen P, Kastrup J, Helweg-Larsen S, Boysen
G, Godtfredsen ] - Risk factors for thromboembolic
complications in chronic atrial fibvillation . The Cope-
nhagen AFASAK Study. Arch Intern Med 150 . 819-
81, 1990

2) Wohlgelernter K, Otis CN, Batsford WP, Cabin
HS : Myocarditis presenting with “silent” atrium and
left atrial thrombus. Am Heart | 108 * 1557-1558, 1984

3) Jordan RA, Scheifley CH, Edwards JE : Mural thro-
mbosis and arterial embolism in mitral stenosis. Cir-
culation 3 . 363-367, 1951

4) DePace NL, Soulen RL, Kotler MN, Mintz GS:
Two-dimensional echocardiographic detection of int-
raatrial masses. Am J Cardiol 48 . 954-60, 1981

5) Lie JT : Atvial fibrillation and left atrial thrombus

. An insufferable odd couple. Am Heart ] 116(5) :

1374-77, 1988

Aschenberg W, Schluter M, Kremer P, Schroder

E, Siglow V, Bleifeld W . Transesophageal echocar-

diography for the detection of left atrial appendage th-

rombus. | Am Coll Cardiol 7 . 163-166, 1987

7) Taams MA, Gussenhoven EJ, Landee CT : Left at-
rial vascularised thrombus diagnosed by transesopha-
geal cross sectional echocardiography. Br Heart ] 58 -
669- 71 1987

8) vy - HYE - 25

1~wﬂi B :
AE A A 8% gury
(1) : 4-18 1988
9) A, AYE, g4, Yy, 2549, I
ol T aEd R wdAME F A
o] AaA FA :clx} HerddEL £37] 19
: 700-706, 1989

10) Manning W], Reis GJ, Douglas PS : Use of transeso-
phageal echocardiography io detect left atrial thrombi
before percutaneous balloon dilatation of the mitral
valve * a prospective study. Br Heart ] 67 - 170-3, 1992

11) Seward JB, Khandheria BK, Oh JK, Abel MD, Hu-
ghes RW, Edwards WD, Nichols BA, Freeman WK,
Tajik AJ - Transesophageal echocardiography - Tech-
nique, anatomic correlations, implementation, and cli-

6

~

(<)

St

u)‘.

$7 - HE - g%
RBRYEZ BAoAe
AL ELEREY

-
22
o

M o
Ctm

4

- 796 —



12

13

14

15

16

17

18

)

)

~r

)

)

)

~

nical applications. Mayo Clin Proc 63 © 649-680, 1988
Daniel WG, Neltessen U, Schroder E, Nonnast-Da-
niel B, Bednarski P, Nikutta P, Lichtlen PR : Left
atrial spontaneous contrast in mitral valve disease .
An indicator for an increased thromboembolic risk.
J Am Coll Cardiol 11 : 1204-1211, 1988
Abascal VM, Wikins GT, Choong XY, Thomas JD,
Palacios IF, Block PC, Weyman AE ' Echocardiogra-
phic evaluation of mitral valve structure and function
in patients followed for at least 6 months after percuta-
neous balloon mitral valvuloplasty. ] Am Coll Cardiol
12(3) 1 606-15, 1988
Spain MG, Smith MD, Grayburn PA, Harlamert EA,
DeMaria AN . Quantitative assessment of mitral re-
gurgitation by Doppler color flow imaging . Angiogra-
phic hemodynamic correlations. ] Am Coll Cardiol 13
: 585-90, 1989
Nichols HT, Blanco G, Morse DP, Adam A, Balta-
zar . Open mitral commissurotomy . experience with
200 consecutive cases. ] Am Med Assoc 182 . 268-70,
1962
Wallach JB, Lukash L, Angrist AA : Interpretation
of the incidence of mural thrombi in the left auricle
and appendage with particular reference to mitral co-
mmissurotomy. Am Heart ] 45 . 252-54, 1963
Kumar SM, Aggarwal S, Reddy VM, Rajani KM :
Chest radiographs are unreliable in predicting thrombi
in the left atrium or its appendage in rheumatic mitral
stenosis. Clin Radiol 43 @ 33740, 1991
Parker BM, Friedenberg MJ, Templeton AW, Bu-
rord TH . Preoperative angiocardographic diagnosis
of left atrial thrombi in mitral stenosis. N Engl | Med

19)

20

21)

22)

=

23

24)

25)

26)

- 797 —

273 © 13640, 1985

Nair CK, Sketch MH, Maboney PD, Lynchi JD, Moss
AN, Kenney NP : Detection of left atrial and ventri-
cular thrombi by computed tomography. A preliminary
report. Br Heart ] 45 : 53541, 1981

Schweizer P, Bardos P, Erbel R, Myer J, Merx W,
Messmer BJ, Effert S : Detection of left atrial thrombi
by echocardiography. Br Heart ] 45 . 148156, 1981

Herzog CA, Bass D, kkane M, Asinger R : Two di-
mensional echocardiographic imaging of left atrial ap-
pendage thrombi. | Am Coll Cardiol 3 ' 1340-1344,
1984

Come PC, Riley MF, Mardis JE, Malagold M : Limi-
tations of echocardiographic techniques in evaluation
of left atrial masses. Am ] Cardiol 48 : 947-53, 1981
Mikell FL, Asinger RW, Rourke T, Hodges M, Sha-
rma B, Francis GS © Two-dimensional echocardiogra-
phic demonstration of left atrial thrombi in patient
with prosthetic mitral valves. Circulation 60 @ 1183-
1190, 1979

Shrestha NK, Moreno FL, Narcisco FV, Torres L,
Calleja HB © Two dimensional echocardiographic dia-
gnosis of left atrial thrombus in rheumatic heart di-
sease . A clinicopathologic study. Circulation 67 © 341-
346, 1983

Pollick C, Taylor D : Assessment of left atrial appen-
dage function by transesophageal echocardiography '

Implication for the development of thrombus. 84 © 223-
231, 1991

Davison G, Greenland P : Predictors of left atrial th-
rombus in mitral valve disease. | Gen Intern Med
6(2) 1 108-12, 1991



	199222050791.pdf
	199222050792.pdf
	199222050793.pdf
	199222050794.pdf
	199222050795.pdf
	199222050796.pdf
	199222050797.pdf

