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Summary

We studied left atrial thrombi (LAT) by both echocardiography and computed tomography (CT)
and compared the features of the 2 methods.

A total of 15 patients with mitral stenosis complicated by atrial fibrillation were selected as the
subjects. LAT were noted on the M-mode echocardiograms in 2 patients including a questionably
positive one, on the two-dimensional echocardiograms in 5, and on the CT scans in 6 of 15. The his-
tory of thromboembolism was rather frequent and was found in 7 of 15 patients. However, LAT was
found in only 3 of these on the CT scans.

A shaggy or fuzzy pattern on the M-mode echocardiogram cannot be regarded as representing
thrombi, while a laminar pattern undoubtedly represented thrombi. Two-dimensional echocardio-
graphy has considerably contributed to the improved detection rate of LAT. For the characteristic
properties of ultrasound beams, however, it was impossible to investigate the entire left atrium. The
detection of the thrombi in the appendage was especially difficult. However, computed tomography,
permitting transverse cross-sectional tomography, was capable of sectioning the heart even in the pre-
sence of air and bones. The measurement of CT values was suggestive of the properties of the sub-
stance or substances involved, and also allowed the presumption as to whether the thrombus has been
fibrosed. Furthermore, it was possible to estimate more accurately as well as 3-dimensionally the loca-
tion, shape and dimensions of the thrombi by the reconstruction of the heart according to the CT val-
ues.

It was concluded that echocardiography and computed tomography are the mutual aid to further
improvement in the detection rate of left atrial thrombi.
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puted tomography (LI F CT %) 3AEKTENT
@RI T, ZERB L WEOFET TLEEG %
BB EMRRETHY, TRMERICS VW ToOER
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4E FH 41X, M-mode [r==— (BLF M-
mode echo M%) & Two-dimensional echocar-
diography (LAF 2D-Echo tfi%) Xt CT
v, LAT oHic o CHilgiRet Lz,

MR LVOHE
*HE MS i Af 2ABEL T3 BE 15 4
T, BHEO6H, L9 F, FiFE 60 5% 44~78
) THB. ZDOb x FfIoFEh T 3HF 3R
BEORBIRAIAE 2, XEIOFFEH T BHE 13
IEFFAETL 240 L T\ 5 (Table 1).
LT a—[Xix Aloka #$i SSD 800 #{FH L,

Table 1. Subjects and results

Age LA thrombus History
Name Sex (y% MM of
-Mode 2D-Echo CT-Scan T-Embolism
1 E. W. M 69 — + + -
2 S. K. M 55 + =+ + +
3 H.T. F 78 + + + -
4 Y. E. F 48 - — — +
5* E. Y. M 66 — — — —
6 H. A. F 71 — — + —
7 S. K. F 54 — - - +
8x S. A. F 73 — + + +
9x T. M. M 52 — - - -
10 S. 1. M 62 - + + +
11* F. K. F 48 — — — +
12* S. K. F 58 - - — —
13* T. O. F 54 — - — —
14 S.T. F 44 - — — +
15 K. K. M 61 — — — -
60 2/15

LA thrombus=left atrial thrombus; M-Mode=M-mode echocardiography;

5/15 6/15 7/15

2D-Echo=Two-dimensional echocardiography; T-Embolism=Thromboembolism.
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CT 12 General Electric #lo# 3{:{to CT
(GEXy) T, =%+ VHiix 78, DAFERIENE T
WAL, RMKREREY B~ 4~11cm T 1
cm Zrlcxas 4 A L7z, F7z, CT values (%
Ifil) 1 Zeg s —1,000, sk 0, a2y +1,000
X 5T contrast en-

(Housfield Hifir) & L7¥.

R L b=a—, CT B

hancement (L F CE L#%) 12 659% Angiografin
100 m! % I HHIRPYICIEA LR e, %72,
—¥Biz reconstruction |Z k % sagittal imaging
$ 1 O coronal imaging 3,47\ (CT o#Eis: %
MEEE I E0AE U, SeRTE, BITAHTE O WHE R 2 A
Y% LT, TEORFA R LT 5L OHED

Z NOo levuc)

Fig. 1. M-mode echocardiography and two-dimensional echocardiography in patient 1

(69 years, male).

LAT is not demonstrated by M-mode echocardiography. 2D-Echo is suggestive of LAT, but not

conclusive.

Ao=aorta; LA=left atrium; LV =left ventricle.
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M-mode echo © LAT ofFEESHEE S0
FEERE b & o TS 2 4, 2D-Echo w15
i S, CT <z 154 6 6l Tdh 5.

Thromboembolism  DREA:x, 15 ) 7 44| &
D ) FERICEBO BN, F0THO IS,
R LAT ofg & u7ahiéfilix 3 417205 ¢
-7z (Table 1).

LUFHR o & - T f & 3 IR 5.

fEF 1: 69 3% Bk <, M-mode echo |-
LAT 33 R c&7h -7 (Fig. 1A). 2D-Echo

T, LAT OFEMHEE SN BrEh i
oto (Fig. 1B). CT E, EREAICK &2k
DR LN, ELHEETRATHE LEZLRE
(Fig. 2). Wufifix 33£8 T < Fa il L
T Wi s BW L. Ll ZoEEO 5
B, DAREIE 2 EREBR LT3 %3, thromboem-
bolism ®FEEf: %72 v». Reconstruction # L ¢ #
5L, METERELHMCIREEPICHEEL, &
KEIE 6X5X7em Th -7z (Fig. 3).

REB 2: SS5EROBMET, JMIER & 2 EERRER L
TWd. Lza—K L nic< <, M-mode echo
LFERERASE O BN ZETa—-R bk
%, shaggy TiHy LAT L@WiEcshroi
(Fig. 4A). 2D-Echo &% <, FimiBfiric
B OB = 2 — 358 B TS, [k & EE
L7 2o 7z (Fig. 4B). CT <3 L, £FEL
WIC RIS S, RIEL? 54+12 Tk &
#2MWr L7z (Fig. 5). Reconstruction L T4k 3 L,
LAT 35 L 1/4~1/5 oRIcFEELTHE Y,
T 3 — BT Lic < WhLEIR fFEELTw 5 (Fig.
6). fAZRIX 4x3x3cm ThB. A1, T
fHEWC MRS b e hoTe. £, Z0iE

BDYA, 2T bic ) MER B H 570
Fifix++ k.

E. Watanabe;

Fig. 2. A computed tomograms at various levels
of the same left atrium in Patient 1. CE (+).
A thrombus is indicated by arrows and shown only
at the upper left atrium.
RA=right atrium; RV=right ventricle; CE=
contrast enhancement; PA =pulmonary artery; DAo=
descending aorta.
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Fig. 3. Reconstructing coronal and sagittal sections in Patient 1. CE(+).
Sectional plane are indicated by dotted lines in left-sided figures. Coronal section is right upper

and sagittal section is right lower.

A thrombus is shown by arrows and is demonstrated in the upper and central left atrium. A throm-

bus is 6 X5X 7 cm in the maximal diameter.
R=right side of the body; L=left side;

fEF 3: 78 EE o4tk ¢, M-mode echo |
B AT O RIS AR OTFED X - T D LR
sh7e (Fig. 7). 2D-Echo <4, £, 4Hilils
1,1z M-mode echo FfhLic—%4 2 ¥ e
OFIE 52 AR shiz (Fig. 8). LaL
CT oilifsiz 7 4 2 TH 5 Lzl fHTiEn <,
EFEbET IEEETS ¥ brs (Fig
% DRI AE 0, %WTK®%®»4ﬂ401§m
iR B o b o 2% 68425 THEHELAE T
5@@&%mént.1:—tﬁmgnt@m
BEET oM & & 2 6 h, RiEE_ R0/ MUF
D oL, T2 — ERHEIERICEE L WAL

A=anterior side; P=posterior side.
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% S
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WICHEEZR B WO s6ig, ThboBE
PR EIT O 2 LTk Y, FOFREHE L
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Fig. 4. M-mode echocardiogram and two-dimensional echocardiogram in Patient 2 (55

years, male).

There is doubtful fuzzy echoes within enlarged left atrium, but not conclusive. 2D-Echo is not
conclusive in the diagnosis of left atrial thrombus, partly due to the poor quality.
IVS =interventricular septum; AMIL =anterior mitral leaflet; Thr=thrombus; PCG =phono-

cardiogram.
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Fig. 5. A computed tomogram in Patient 2.
CE(+).

A large thrombus is indicated by arrows, and shown
at the upper left atrium.

SVC=superior vena cava.
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Fig. 6. Reconstructing coronal and sagittal sections in Patient 2. CE(+)
A thrombus is only occupied in the upper left atrium. A thrombus is 4 X3 X3 cm in maximal di-
ameter. See in Fig. 3.
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Fig. 7. LAT recorded in the M-mode echocardiogram (Patient 3) (78 years, female).
Echo-layering mass anterior to the left atrial posterior wall near the atrio-ventricular ring (Thr)
represents LAT.
Ao=aorta; IVS=interventricular septum; AML=anterior mitral leaflet; Thr=thrombus; LA=

left atrium.
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Fig. 8. LAT recorded in the two-dimensional
echocardiograms (Patient 3).
Spherical mass (arrow) is seen in the left atrium
near the atrio-ventricular ring suggesting the LAT.
Upper panel: long-axis view. Lower panel: short-
axis view.
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Fig. 9. LAT recorded in the computed tomo-
gram (Patient 3). CE(+).

Spherical thrombus is seen just above the left atrial
posterior wall. Additionally, another thrombi are
demonstrated in the antero-lateral atrial cavity.

SVC=superior vena cava.
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Fig. 10. Schematic illustration of LAT from
six patients.

By echocardiography, the thrombi are easily shown
on the posterior atrial wall, but not in the upper and
upper-lateral parts of the left atrium including pul-
monary vein and atrial appendage. On the other hand,
CT is able to demonstrated thrombi at the level of
these areas. Numbers encircled are the patient num-
ber.

S=superior, cephalic side of the left atrium; I=
inferior side; A=anterior side; P=posterior side;
R=right side; L=left side.

struction {795 Z L2k v, MEDHE, IR,
KESARER LY ERCSIEMICIERLE K.

Lrxa—, CTomEFE2#HAEbERZ LI
I vmokHRIELEMETELDLEELD
h3.

X

1) Daley R, Mattingly TW, Holt CL, Bland EF,
White PD: Systemic arterial embolism in rheu-
matic heart disease. Am Heart J 42: 566, 1951

2) Aberg H: Atrial fibrillation: A study of atrial
thrombosis and systemic embolism in a necropsy
material. Acta Med Scand 185: 373, 1969

3) Hinton RC, Kistler JP, Fallon JT, Friedlich AL,
Fisher CM: Influence of etiology of atrial fibrilla-

ERMigdb=a—, CTHA

tion on incidence of systemic embolism. Am J
Cardiol 40: 509, 1977

4) Lhermitte F, Gautier JC, Derouesne C: Nature
of occlusions of the middle cerebral artery.
Neurology 20: 82, 1970

5) Adams GF, Merrett JD, Hutchinson WM, Pol-
lock AM: Cerebral embolism and mitral stenosis:
survival with and without anticoagulants. J
Neurology Neurosurg Psychiatry 37: 378, 1974

6) Jordan RA, Scheifley CH, Edwards JE: Mural

thrombosis and arterial embolism in mitral steno-

sis. A clinicopathologic study of fifty-one cases.

Circulation 3: 363, 1951

Somerville W, Chambers R]: Systemic embolism

in mitral stenosis: Relation to the size of the left

atrial appendix. Br Med J 2: 1167, 1964

Alfidi R], Macintyre WJ, Meaney TF, Chernak

ES, Janicki P, Tarar R, Levin H: Experimental

studies to determine application of CAT scan-

ning to the human body. Am J Roentgenol 124:

199, 1975

EEERE: = Ca—sliEE FEk, R

1980

10) Wolf PA, Dawber TR, Thomas HE, Kannel
WB: Epidemiologic assessment of chronic atrial
fibrillation and risk of stroke: The framingham
study. Neurology 28: 973, 1978

11) Easton JD, Sherman DG: Management of cere-
bral embolism of cardiac origin. Stroke 11: 433,
1980

12) Effert S: Der derzeitige Stand der Ultraschall-
kardiographie. Arch Kreislaufforsch 30: 213, 1959

13) Tallury VK, DePasquale NP: Ultrasound cardio-
graphy in the diagnosis of left atrial thrombus.
Chest 59: 501, 1971

14) Parker BM, Friedenberg MJ, Templeton AW,
Burford TH: Preoperative angiographic diagnosis
of left atrial thrombi in mitral stenosis. New Engl
J Med 273: 136, 1965

15) {=#t5RiR, WIR &, REWKE, EHEE, BEE
%=, KEES, BUFEAREE, & 3, JIBEE:
UCG 2k 5 EEAMRRY i B3 3K O
7: 36, 1975

16) Spangler RD, Okin JT: Echocardiographic dem-
onstration of a left atrial thrombus. Chest 67:
716, 1975

17) wH%ER, EHRE, BHEER, ATH, TR
&, B E, BB, SFE—, JARALER:
UCG itk 2 EFENMR2H. L& 8: 620, 1976

18) Tanaka M, Neyazaki T, Kosaka S, Sugi H, Oka
S, Ebina T, Terasawa Y, Unno K, Nitta K:

7

~

8

=

9

~

— 043 —



BH, BF, AR, &E»

Ultrasonic evaluation of anatomical abnomalities
of heart in congenital and acquired heart diseases.
Br Heart J 33: 686, 1971

19) HIH—#F : BEROEETER OBK. &RHR,
i, 1979

20) NE=, # #=, HEERL SHES, THEE
B, FUBHAE : BAEEET BRI X RN
W a—otRH. BEBE#HEGTE 32: 19, 1977

21) Guthaner DF, Wexler L, Harell G: CT dem-
onstration of cardiac structures. Amer ] Roent-
genol 133: 75, 1979

22) Yoshida H, Morooka N, Taguchi K, Yamazaki
S, Muraki N, Watanabe S, Ozawa S, Shukuya
M, Masuda Y, Inagaki Y: CT-image and ultra-
sono-cardiotomogram of the heart and great ves-
sels (in Japanese). J Cardiography 9: 425, 1979

23) £HEY, kHHEL: CT Rk (VID. 250
Aya—sWiE. HEREFRRE 28545757
(#EFfnS3sE1 A6 %)

24) Harada J, Kobayashi H, Tada S: Computed

tomography in cardiac diseases: With emphasis
on mitral valve diseases (in Japanese). J Cardio-
graphy 9: 417, 1979

25) Tomoda H, Hoshiai M, Tagawa R, Koide S,
Kawada S, Shotsu A, Matsuyama S: Evaluation
of left atrial thrombus with computed tomo-
graphy. Am Heart J 100: 306, 1980

26) MiR BE: =B — SRR O BRAR
33: 323, 1978

27) MIR m%, ETHEALE, REER, K=, K
B3, mH %, OTH O, FNIER: = a—
& —WBRY O WEER ~0 ISH. BRI EE
37: 757, 1978

28) Lie JT, Entman ML: ‘“ Hole-in-one ” sudden
death: Mitral stenosis and left atrial ball throm-
bus. Am Heart J 91: 798, 1976

29) WAYERT, BURFELKRS, 4 skk, #EE—, XxH
ER, @R 1, CHEER: EERAEImE LT
a2 - L ZDOERMEFEIZONWT. L 12: 1139,
1980



