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Summary

Left atrial (LA) thrombi sometimes occur in patients with mitral stenosis (MS) and may cause
systemic embolization resulting in serious and fatal complications. Several clinical techniques are used
to detect the presence of LA thrombi, but even echocardiography, the most widely used, has some
drawbacks depending on the sizes and locations of the thrombi. This study evaluated D-dimer, fibrino-
peptide A(FPA), and thrombin-antithrombin III complex (TAT) as molecular markers for diagnosing
the presence of LA thrombi in 26 patients with MS who underwent cardiac surgery. Atrial fibrillation
was detected in all patients. Patients with episodes of obvious thromboembolic diseases were excluded.
Blood was obtained from the brachial vein before the surgery (3+1 days; mean+SD). The presence
or absence of thrombi was confirmed at surgery in all patients. Levels of both D-dimer and TAT
were significantly higher in patients with thrombi than in those without thrombi or in normal subjects.
FPA levels did not differ significantly between the three groups. The levels of D-dimer and TAT cor-
related significantly with the weights of the LA thrombi. LA thrombi (ca=2 g) were always confirmed
at surgery in patients with levels of D-dimer higher than 200 ng/m! and/or levels of TAT higher than
4 ng/ml. These results indicate that D-dimer and TAT are simple and useful diagnostic markers for
determining LA thrombi in patients with MS,
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MREFE
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Table 1. Clinical characteristics of patients
with mitral stenosis

Th + Th —
n=10 n=16
Age (yrs) 605 49+8
Sex (M/F) 4/6 7/9
Time from sampling
to operation (days) 31 3+l
MR — 6 5
I 2 7
I 2 3
111 0 1
v 0 0
mean=+SD.

Th=thrombi; MR =mitral regurgitation.

D-dimer {3 D-dimer & / 7 v —F A $if& (DD-
3B6) & B R #iHi #k(DD-4D2) % fj w7z DIMER
TEST-EIA (MABCO) |z & vl L 7. FPA
1% 151-FPA % FPA fifkici ARG & ¥ T, RIA
%y b (IMCO) it THIE L. %7, R
3.8% - = L ERNERMEE, 4°C, 2,000G, 15 43fE
wE LB himiExHnwc, TAT =¥
4 77 2 + TAT (Behringwerke) # 7z EIA
B VRELE. &b, 38% 7= Bk
cEohiz iz A, 747V /=5,
7r bhe v URER, BB b R T TR
FURfs Lo AT-III 2L 2RELE. B,
a5 <, BEA LT 2 —RIRE 21T L.

BEERER Student’s t-test [ TIFW, KI5
BREoa % Pearson iz TR 7. D-dimer,
FPA Xt TAT iconwTid, RELEHhE, #
L £ 1T o7 AT, FHRRMENTHEE
R 3).

¥ R

AL 3 X O — A% BB s 3 ke & i
BREMcWTRAEE 2 BD 2o (Table
2).

D-dimer, FPA Xt t TAT izonTix, £
FE 0B L TR Lz 28 (Figs. 1-5), D-
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Table 2. Laboratory examination results

Th +

Th —

n=10 n=16 b value
Fibrinogen (mg/d)) 273+70 322496 NS
PT (%) 78425 8022 NS
APTT (sec) 32+7 244 NS
Plt (x104/mm?) 18+4 19+6 NS
Ht (%) 40+4 40+4 NS
AT-IIT (%) 98+14 97415 NS

mean=+SD.
PT =prothrombin time;
AT-III=antithrombin-III; NS=not significant.

I P <0.01
P <0.01
gof [ —(
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Fig. 1. Plasma D-dimer levels in patients with
mitral stenosis (MS).

In=natural logarithm; — =geometric mean.

dimer o313 A MAREE T 378 ng/ml, il
BETIEX Bng/ml, 2> e — BT 64
ng/ml Ty, FIRBZMERTES L=y
he— B b UEE S BiE &R Lie (9<0.01,
Fig.1).

FPA izowTix, 20FHE I Hfieic<
7.9ng/ml, MLz <T 49ng/ml, =L fu—

APTT =activated partial thromboplastin time;
Other abbreviations as in Table 1.

Plt=nplatelet; Ht=hematocrit;
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Fig. 2. Plasma FPA levels in patients with MS.
FPA =fibrinopeptide A. Other abbreviations as in
Table 1, Fig. 1.

NEEIZT 37 ng/ml L ABMIcBWTEEE YR
7ot (Fig.2).

TAT zonwTid, Z20FEBE A MREE T
9.1 ng/ml, #EMmRE T 20ng/ml, 2> pr—
VBT 17ng/ml ThY, FMREE SRR
BUtavitre—LBrr BFEoGaEL2 R L
(p<0.01, Fig.3). 75, D-dimer L fEHmBE
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Fig. 3. Plasma TAT levels in patients with MS.
TAT =thrombin-antithrombin-III complex.
Other abbreviations as in Table 1, Figs. 1, 2.
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Fig. 4. Correlation between thrombus weights
and plasma D-dimer levels in patients with MS.
Abbreviations as in Fig. 1.

ER XV TAT EHRER L Otz zh €
h r=0.87, p<0.01 LIt r=079, p<0.01 &
EE 23 (Figs.4,5), FPA LifHim
BRERL: OB EEXE D bhizd ol
—75, D-dimer, TAT oEABEOHNFH 2 » 5

In(TAT)
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Fig. 5. Correlation between thrombus weights
and plasma TAT levels in patients with MS.
Abbreviations as in Figs. 1, 3.
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Fig. 6. Distribution of plasma D-dimer and
TAT in MS patients with or without left atrial
thrombus.

Q : thrombus weights>2 g, detected by echocar-
diography; ¥ : thrombus weights<2 g, detected by
echocardiography; X : thrombus weights<2 g, not
detected by echocardiography; @ : thrombus —.

& (Fig.6), Fific TR 2580 ke d> o7z 16 i3
_RTIBWT, D-dimer % 200ng/ml LLF, TAT
i 4ng/ml DLT O ICEE Lic. £, Fiffic
TR %587 10410 5 &, D-dimer 3 200 ng/
ml PLF 3 & TAT % 4 ng/ml J5t 5 Wik 2
AT o 3 (D-dimer/TAT : 97/4.3, 119/3.6,
160/5.1) 1%, Wh LiHHMRERA 28 LATO
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Table 3. Diagnostic values of D-dimer and TAT for the detection of left atrial thrombus in

patients with mitral stenosis

D-dimer TAT Echo
<200 ng/ml  >200 ng/ml <4 ng/ml >4 ng/ml Th + Th —
Th + 3/10 7/10 1/10 9/10 7/9 2/9
Th — 16/16 0/16 16/16 0/16 0/16 16/16
Abbreviations as in Table 1, Fig. 3.
INERIBRTH -7, B, MBROFERMILL L KBWCHETH o 7.

Tit, ELENIESLRE 26, EOEROAS
i 14 (D-dimer/TAT : 97/4.3) @B iz.

WEIOLT 2 —[KRE T3, SR 16 fle
Flc ik 23, HikRE 10 #d 8 T ke
R, fho 2 FlCrRETE R (1A
2g UToELEAmBRE (D-dimer/TAT: 97/
4.3)] (Table 3).

z #

B, EEAMEOBHEE LT, bTa—
lz]yi&—w)’ ‘I‘_“m%ﬁiﬁ%:&ll—l&’ CT :&:‘14), MRI
HY MRy L FES R ER—RiZAwWbh
TW5, L BENDRL, BYVIELRER
AETH Y, POBEREEVE Sh 5RWHL
Ta—[Fkick - Tb, #Unke, 20N,
wEEO BRI, FrEMmER B LT, 2
REEThHs oL MBI TV INTY, 72K
B 5200%, i TREIEFRAEE 0 £ RBENIMLR O
A R FER Ul 29 R (MigER : F¥ 1758,
2-135g) e, 10g LT 17 Bl 9 Flix gt
Hiobhza—RECRIHTERP 2 EBRELT
w5. Bansal 520k, Rk FHIcTHERELR
13 5EFIH, fiigioTa—RET 2X3em OE
BN ED 22, 2Xx3cm oL LEAmLRX
BHTE b ol L W& LT3, Shrestha 510
1, Ao 51 ESlick TR oLE 2 — Kk
TR T X B0k 20x15X15em T
HolbBELTWS. SEIOFEICE VT,
Table 3 1 L 0* Fig.6 &5 fp+ X 51z, bz =a—H
BTk 2g LT/ E 2iuR 0B 3 Btk 2 4]

—%, #%ifF, D-dimer, FPA, TAT Z¥ D%
F~v—h— kAW SREMRLE 2 3 T 5 BEERE
ROBEICOWTORE BRENTWS. Pelzer
5L, FEEEIRMARE - ERECBE BV
T TAT oFELREA 2RO LBELTVS.
Rowbotham 7%, EEBFHIRILRIEDCEE cR
W, BIREEERITHIORZ ) —=v27L LT
» D-dimer JIERBHT HH L BELTWS.
¥ EBIRANMAR 2SBEE LTnwas Lt EX LR TN
BLEERREIE cBWT FPA 0o LR %3
T HHBELHH?. MIERRBECELT
i, RIKLPBLT 2 —REOXT, FEMEM
B% A+ 546 <k D-dimer % 300ng/ml L E
TholttBELTWS. Li LIEERPIEED
ERENLBOBRH T 20 F~—7 —0F K
LD WTDRFZR D 72 <, FHRATR & et
L7cig ik 2.

FHFFE T, EENME 2 FH CRER L X I
Blicis W<, ZOFEESH T 2FRAtc-&
BRatLiz. ZoER, AR, Eneifckk
L D-dimer k00 TAT oFELR ER &R
7z. TAT o LHix b r v EUiEHEO ER 2R
LTHY, MRSTRRECHDZLERL, —
7, D-dimer ® FRix 77 2 I ViEHEERBL T
B Y, MBRFRCHT 2EERIEE LTOZRER
BOTEREETRLTWS DL Bbhik. ¥
R ER L D-dimer 35 X8 TAT HSEOH
BMrEpizz L kv, D-dimer 3k TAT @
rRREEAMBRERIRLTWS b0 LB bh
fo. WHMRERS 2g UTFoOMEERT 3EMT
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X, D-dimer 38X 1¢ TAT pige A ¥ LH %%
IRPoIH, ZOZLiXZhbDOYEIEEAN
THAREShZAEE L EZ 2 b h, TAT I
D-dimer JIEic & 5 ZENILRO BHic %+ 5
BREORRZFET 50 LBbhlk. LALA
Bo—H Tk, Fig.7 57+ X 5 iz, D-dimer &
X0t TAT pzh%h 200 ng/ml 3 X ¥ 4 ng/ml
UEThhiE 2g L EDEERNIMRDEE & RHE
THZLWREhE.

#® A

U bR 6, AREEMZEAZEEITEMRAYD
T a -k & AEIERREE0EFENLROZ
WiRLFBEORHREIAT LR &Eh DL
L bz, & IZRAED T o — R T Bl SR
BLvwbhTW3ELEAMROFEZR I LA
AThdoLeTstasbotBbhi. 8
FPA Bl Tk, FAHETREFESHOEE L
L<oFRAMRES bhidr -7, FPA o
W o FEIRE < MLARTE AR D IRFH & £R 1ML & D REREIRAE
BERLE BEELTWARIEE L Y, Z0FMIc
DNWTRSEHORTFTBYBELEX Hh.

7 #

I FIRAEE B W T, LT LIZEEAMEH
BoHohb. i, BKEEE2IRERE »&
BRT52L055. LALAEXDL, #EROLT 2
—Rki & 20 LCREESNZHIE X, #
TEFPBRAESE 12 8 1T 2 E B NIAR D FELHT iR
R2bY, L&L UCERSTHESEE 2 Z &8
bb. & THFE TIX, BELFAHBETELZH
v, EENLEOFEZE T 2FAtticon
TR L. Thbb, MERPEELEDDFH
20, P, ERERIRO BESHER Sh
26 FEB iz B WT, 7RI (F¥ 31 H), D-dimer,
TAT X0 FPA 2 EL, UTFOHERE2Bx.

. EENFORET R EMRES IO
Fe—nE ikl L, D-dimer 38Xt TAT oF
En LA #ED (DD 378 vs 93 vs 64 ng/

ml, p<0.01; 9.1 vs 2.0 vs 1.7ng/ml, p<0.01).
La L FPA gL T 3#RlicB W THEER
ADh oz,

2. D-dimer X0t TAT rIiGHMEER L
DRCEDHE 207 (Bokn r=0.87, p<
0.01; »=0.79, »<0.01).

3. D-dimer kXt TAT ofliEicky 2¢g
DEoEBEAMROGFESKAFIE L £ 2 bh
iz

UEbo#ER L v, D-dimer, TAT JIE i
FIREIE c BT 2 EBERNMBROFEDBR IcL 5T
FRzEELEZ bR, BRMICLEHE»SHEER
Wi ISHTRER B Bbhrk.
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