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Summary

The usefulness of computed tomography (CT) in the diagnosis of an intracardiac mural thrombus
was examined by comparing with two-dimensional echocardiography (2-DE), left ventricular cineangio-
graphy (LVG), and operative findings. The following results were obtained:

1) Left atrial thrombi: Among 43 cases of valvular disease with mitral stenosis, left atrial thrombi
were noted in 10 cases (13 regions) by CT. Out of these 13 regions, 2-DE detected six regions (Fig. 2).

Among 11 patients who underwent operation, thrombi were present in four (six regions). Of these
six regions, thrombus was suspected in one region and another one was undetectable, but detected
in the remaining four regions by CT and was in good accord with the operative findings (Table 1).

Left atrial thrombi were detected in two of 138 cases of coronary heart disease, and in one of
26 cases of cardiomyopathy by CT.

2) Left ventricular thrombi: Left ventricular thrombi were detected in 26 of 122 cases of
myocardial infarction (21%) by CT, and had a particularly high incidence in the cases having a ven-
tricular aneurysm (Fig. 4). Of 81 cases in which 2-DE was performed, left ventricular thrombi were
detected in 13 cases by both CT and 2-DE, and were not detected in 59 cases by both methods.
In nine cases 2-DE diagnosis was not consistent with CT (Table 2). Of 76 cases in which left ventricular
cineangiography was performed, left ventricular thrombi were detected in 12 cases by both CT and
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LVG, and were not detected in 58 cases by both methods. There were six cases of disaccord between
2-DE and CT (Table 2).

In two of five cases of congestive cardiomyopathy, left ventricular thrombi were noted by CT.

CT was able to detect thrombi in the left atrial appendage, the left atrial lateral wall (Fig. 6), and
the regions near the left ventricular apex, which were difficult to be investigated by 2-DE (Fig. 8).
CT was, in paticular, superior in depicting the size, location and property of thrombi. In addition, CT
was able to depict clearly a small thrombus in the left ventricular apex to the extent of, or better than,
left ventriculography. Therefore, contrast enhanced CT is a useful diagnostic method for the detection

of intracardiac mural thrombi.
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Fig. 1. Examples of contrast enhanced computed tomograms of the ventricular thrombus
(above) and left atrial thrombus (below).

The rapid intravenous injection of contrast medium is required to distinguish left ventricular
thrombus from the myocardium. Drip infusion of contrast medium is, however, enough to depict
atrial thrombus.
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Fig. 2. Schematic diagrams of left atrial thrombi detected by CT.
Each black area shows the area of thrombus depicted on CT. The thrombi detected or suspected
by 2-DE are shown by the letter E or E? in as the schematic images.
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HElFor. Mk 10 4, 13 »Erickt S hic.
Fig. 2 i@l v =—<& R L. HPERRY
oS B E R L, 21k CT EfEbLnlais
Lz, WEERMEEE o h b £ fEfT L7,
FERETLRIDES AR E E, BbLnhilz
E? Rl BEHRETRB 250256 55T
PRHEAEOZTH Y, 2 LITELEN, Z5EH
BEICALSE L o S E o 1o £, #F
Wk, HY, bLLEgEwEEhkpT, CT
TR ERA2WFRIFL -7 7eds, MkefF
EPIZ T R TOERBI 025 - 7.
Slalpat Lic 2 oFpBERIR, T 21T L7
BRI B 508, hbdoflicont, CT, @
T B, FIRFTRZRL L%z (Table 1). F

Table 1. Validity of computed tomography and
two-dimensional echocardiography in
operative cases

Case CT 2-DE Ope

1 49 F + -+ PV-OS 3¢
&= . LAA a little

2 38 M + = PV-OS 3g

3 43 M + + LAPW 4g¢g
+ — LAA a little

4 37 F LAA 5g

5 50 M — — —

6 57 F — — —

7 59 F — — —

8 32 F — — —

9 50 M - — —

10 52 F — — —

11 33 F — — —

The site and size of thrombi are shown at the
column of Ope. LAA=left atrial appendage; PV-
OS=pulmonary vein ostium; LAPW=left atrial

posterior wall.

R O S el 4 4, 6 nFTICH - 7
05t CT CWiLx o BID 2 »PTd
St F b b, R 1 T, E0FNIEES -
7228, CT CIiidEen b v, EiER 4 TR,
FEOEPNIMRE R D - 7283, CT ciIsh LEan
o7 FOMOFITIEFHRETR E —FK L. BE
Wl iEE 2 st S hicoa T, CT kic
XBMHEID LK1 T

2) ZofioflToEENIILE

Ak geE TR S hie 1 4.

76 1At G, KIEORIBIZ TABE L. (L

M.k, JRAtEsERR, 1, 10, aVF © Q ks LUt ST
FHREED, MPEESFEo LR X ST L
ST L7z #5498 B ICHEAT Lol ikETE ©, =
b0 (IR BRI k% B 5514
JEHICHfT Lz CT <%, EENKIEE B
1=
K IO EE T o 1 4.
72 etk 44ERTE Y, 9 o MBLLHAE L LT
IPEx 2 T, DARICTARE DEAE)
DEVERD - 1. WEWWTE, CT bR
BEICImAE 23R .

Fig. 3. Computed tomogram of a patient with
hypertension and coronary sclerosis.
The thrombus is detected at the anterior wall

of the left atrium.
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Fig. 4. Schematic diagrams of left ventricular thrombi detected by CT.
Each region shown as a black area in the figure is a thrombus depicted on CT.
E=two-dimensional echocardiography; A=left ventricular cineangiography; (+)=thrombus
detected; (—)=thrombus not detected; (s)=thrombus suspected; (n)=not performed.

R, B fLELE T 1 4.

76 BBk, 10 4ER1 X Y BILEREIC T MR & 5%
FTwWie DEMBID V. BEEBR L #F 2Ok
L. CT LESBBIROARKILE S Y, EEREE
ek @Bz (Fig. 3).

2. EERMmME

1) OESEE IR T 3 EENMLE

DFRER TRERA o B EBEE 2TV,
CT %487k, *olfiix Fig. 1 iR LE.
MRTEENE, LH»OREFTEZHL 2K
gL LT D bz, SEREEIT - 122 4
hcik 26 plickkiEhie. zhoo CT oy
x—<% Fig. 4 IZ;R L. M, B ok

snmgErL, CT oTFic E 3@EElE
%, A RESEZETORRERDL, ThZh
DHFETREAIZ (+), RESh2WEE (-),
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B 1B EBRNTLREICHEEL. £k, OE
BEET B HICEL, M 1~7 3EZERITT
DEFOFA S W FITH - Tz,

Zh b opfliconT, 12 ERBEHICHEIT L8
Tk L ERERE L e S, REED
EZONWTHKRE L7z. Table 2 o LEIZE&HE 0K
HERZR L. CT < 122 firh 26 4 (21%) T,
BEEBBETIRZ 0 ) b 8L FIITHET L7, B
H LB =g 12 ] (15%) ThoTc. EEERE
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Table 2. The detection rate of mural thrombi
by computed tomography, two-dimen-
sional echocardiography and left
ventricular cineangiography

+ + -
CT 122 26 (21%) 2 94
2-DE 81 12 (15%) 3 66
LVG 76 13 (17%) 2 61
CT CT
+ + - + = -
+ 13 0 0 + 12 1
2DE + 2 0 1| LVG = 1 0 1
- 5 1 59 - 2 1 58

76 PliiiAT L, mH®RX 12 6] 17%) Tb - 7z
CT kL BEHMEE L ol T, ke bic
BHERFIHR 13 fl, shianfin 59 flcsh
Y, —EHRiIz89% Thok. CT chRHEhT
PBERETHRHERARWEIRS I, BEv s 2
Bldp > 7. Zh biLRIEO/NILEPERERE
P O—ERITATE Licfiigse & T - 7z

iz CT LESEF L O iy FTRAIRL
7. CT, R L LIRS gz 12 4,
FERRHBIL 58 Ty, —BRKIZ 92% Tho
7z. CT TRHEhBEEEE TRHShRN
BIR2H], BN HH - BEEEET
B Ehizh CT caninfilsl fild - 22,
T OB EEIER TLRE O/NE S ITEE DO RE HS
Zboh, MEdH) LBWShIFITH -k

2) zofhoflcoEENimg

T OAE 26 4 (IEKE 21 4, 5 %5
BI) 1, 5 o MBLLFE O 2 FlicZE R MR A5 H
Ehic. 2L VBEENEE LRSS, 5
b 1Pl EEER EHITL, BRTEX

Z ofth, BEGIE R PASARE T OEMB) £ £k
-7 59 BBEMAIC, LRBIRmBoHRbRK 1
Blnd -7z,

Table 3. The incidence of mural thrombi by
computed tomography

No. of cases
(age) LA LV RV

Valvular disease with

mitral stenosis 43 (50+12) 9 0 O

122 (56+11) 1 26 0

Myocardial infarction

Ischemic heart disease
without infarction

16 (51+10) 1 0 O

Cardiomyopathy 26 (584+10) 1 2 0
Behget’s disease 1
Mitral regurgitation 1

3. 2BBIToOKRE

Table 3 Lo WitPlo —%E R Lk %
RS TIE, DR, OE ORI,
BHAFIE LT, 7 EBECOR—F = v MEIZ
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CT 21T L7300l 5 %, SEEEIHED
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L EE TR EITo 2.
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- ABIEFHICT, MiERO L AOFN Mg

R
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Fig. 5. Computed tomogram and two-dimensional echocardiogram of a patient with

mitral stenosis.

By 2-DE, the echoes of a left atrial thrombus are not clearly depicted, and the thrombus in the left
auricle is not depictable. Distinct left atrial filling defects seen in the computed tomogram are

confirmed to be thrombi by surgery.

Fig. 6. Examples of the false-positive diagnosis of a thrombus in the left auricle.
A filling defect in the left auricle (arrow) is seen in the contrast enhanced computed tomogram
(right), but a similar defect is observed in the non-enhanced tomogram (left).

DED HNHTH B, CT ik B 72 /K
4 i & L OR & hic. EFEEEE R, £EN
ZHhbBhBRNTa—NEzErRTEEbh,
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Mol oickhsbotBbhik.

EOHZ M0+ 2L Th - T, CT ik

BHENLFETH BN, ERHTICERYPELTS
T CLH W EEEETS 5. Fig. 6 iczo 1
BlEmRLic. o CT <, ZLHENICEEXR
& R/ N E bR 2, Z oXKIHTER
BICLIFFEL, Mk EWiE Lgevy. EEL0H
FEE B E ORKGL R Rz E2H 0, HE
LT, WIS oG oL, T oG o
PERIRICEE T2 LR D 5.
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Fig. 7. Computed tomogram, two-dimensional echocardiogram and left ventricular cine-
angiogram of a patient with anterior wall myocardial infarction.

By 2-DE, the whole picture of the left ventricular apex is hardly depictable. By LVG, it is also
difficult to distinguish the boundaries of the thrombus from wall.

Fig. 8. Computed tomogram and left ventricular cineangiogram of a patient with anterior

wall myocardial infarction.

CT is able to depict a small thrombus (arrows) more clearly than by LVG.

FHPTAR & ot T, #E U iEGE L D7
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MR H D, 2> % OMGUEEEFE & ifT L Tw
50T, LTFLLIEMANLL Lbhhof. &
BT, fiith, MoK E S EWEST 5 2 L 3T
BEE LB EETLH B 0T, fijH Ll
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KEB2Y CT 42 il 8 il (19%) (B I
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A, Feb o fl & BRI ICHETT 3 2 JEmICH
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TSN T AT IEC MTE IC 2 v Enb iy
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ETbzoBIZ o> To2Zlom ERFESh
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CT ssixFR Wik L Bbhic.
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