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Abstract

The influence of mitral valve area (MV A) on hemostatic conditions was assessed in patients with rheu-
matic mitral stenosis (MS) without atrial thrombus who underwent percutaneous mitral valvuloplasty
(PMV). The Doppler-derived MVA and hemostatic variables were obtained before and 2—-3 months after
PMYV. Hemostatic tests included measurements of B-thromboglobulin and platelet factor 4 levels as in-
dexes of platelet activation, fibrinopeptide A and thrombin-antithrombin complex as markers of fibrin
generation, and D-dimer and plasmin-oz-plasmin inhibitor complex as indexes of active fibrinolysis.

Thirty-three measurements in 17 MS patients were subdivided into three groups: group A, 16 samples
when MV A was<1.5 cm?, group B, 12 samples obtained when MV A was 1.5-<2.0 cm?, and group C, 5
samples obtained when MVA was =2.0 cm?. The mean level of B-thromboglobulin was significantly
lower in group C (43.6+32.4 ng/m/) than in group A (142.5%132.5 ng/ml) or B (163.8 +179.8 ng/ml) (p
<0.05). The incidence of abnormal B-thromboglobulin was also significantly lower in group C (20%)
than in group A (67%) or B (73%) (p<0.05). Other mean values or incidence of abnormal values of other
hemostatic parameters did not differ between the groups.

The hemostatic change induced by PMV was examined in 15 MS patients with no change in cardiac
rhythm after PMV therapy. The patients were divided into suboptimal (MVA widening <0.5 cm?, n=7)
and optimal (0.5 cm?, n=38) groups. No favorable hemostatic changes were achieved by PMV in the
suboptimal group. However, the optimal group showed decreased platelet-specific protein levels and de-
creased mean levels of platelet factor 4 and B-thromboglobulin from 38.5+22.2 to 8.13+5.08 ng/mi (p<
0.01) and from 132.5+78.6 to 38.8 +19.5 ng/m/ (p<0.02). Mitral valve stenosis affects hemostatic acti-
vation in patients with rheumatic MS, presumably by creating blood stasis in the atrium or pulmonary
circulation. Our present findings indicate the use of platelet inhibitor in conjunction with warfarin for
improving the hemostatic condition in MS. PMV should attain an MVA of 2 cm? or more to obtain hemo-
static improvement.
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Table 1 Relationship between mitral valve area and hemostatic parameters

A group B group C group
(n=16) n=12) (n=5) p value
Mitral valve area (cm?) AvsB AvsC BvsC
<15 1.5=-<20 20=
Platelet
PF4 (ng/ml) 45.8+52.2 49.2+63.6 13.0+13.3 NS <0.5 <0.1
BTG (ng/ml) 142.5+132.5 163.8+£179.8 43.6+32.4 NS <0.02 <0.05
Coagulation
FPA (ng/ml) 9.77%+13.3 9.92+12.3 4.96+2.55 NS NS NS
TAT (ng/ml) 7.81+14.4 5.941+9.71 2.62+1.29 NS NS NS
Fibrinolysis
D-dimer (ng/ml) 98.6+91.3 80.3+29.6 63.4+14.5 NS NS NS
PIC (ug/ml) 0.54+0.19 0.47+0.20 0.52+0.16 NS NS NS

The incidence of complicating atrial fibrillation was not different between the groups (A group 63%; B group 33%; C group 60%).
PF4=platelet factor4; BTG = p-thromboglobulin; FPA=fibrinopeptide A; TAT =thrombin-antithrombin complex; PIC=plasmin-cx-plas-

min inhibitor complex; NS =not significant
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Table 2 Incidence of abnormally increased hemostatic parameters in relation to mitral valve area

A group B group C group
(n=16) n=12) (n=5) p value
Mitral valve area (cm?) AvsB AvsC BvsC
<15 1.5=-<2.0 20=
Platelet
PF4 60% 50% 20% NS <0.1 NS
BTG 67% 73% 20% NS <0.05 <0.05
Coagulation
FPA 87% 82% 100% NS NS NS
TAT 46% 36% 20% NS NS NS
Fibrinolysis
D-dimer 13% 0% 0% NS NS NS
PIC 0% 8% 0% NS NS NS
Abbreviations as in Table 1.
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Fig.1 Values of platelet activation in the three patient groups

Shaded area shows the cut-off point at a normal value. Solid
circles represent samples obtained under sinus rhythm and
clear circles under atrial fibrillation.

Abbreviations as in Table 1.
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Fig.2 Values of coagulation system in the three patient groups

Abbreviations as in Table 1.
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Fig.3 Values of fibrinolytic system in the three patient groups
Abbreviations as in Table 1.
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Table3 Hemodynamic and Doppler-derived variables before and after valvuloplasty

391

Suboptimal group Optimal group
n=7 (n=38)
Before After Before After
MVA (cm?) 1.19+0.36 1.5510.32%** 1.34+0.47 2.051+0.44***
Mean PAP (mmHg) 18.7+3.25 18.1+3.85 20.0*+4.14 20.5%4.11
Mean MVPG (mmHg) 8.86+2.91 5.0 1.85%** 9.13%+2.70 4.25+1.39***
CI (//min/m?) 2.81+0.69 2.78+0.59 2.73+0.34 2.99+0.49
NYHA class 2.14%0.38 1.14£0.38*** 2.0+0.53 1.13£0.35%%*
*xxp<0.001

CI=cardiac index

MVA =mitral valve area; PAP=pulmonary artery pressure; MVPG=mitral valve pressure gradient;

Table4 Hemostatic results before and after valvuloplasty

Suboptimal group Optimal group
(n=7) (n=38)
Before After Before After

Platelet

PF4 (ng/ml) 33314348 39.0+35.8 38.5%222 8.13+£5.08**

BTG (ng/ml) 102.6+94.8 134£121.5 132.5+78.6 38.8+19.5*
Coagulation

FPA (ng/ml) 9.01+13.0 14.8+13.9 103153 6.68£5.13

TAT (ng/ml) 6.71%£10.3 7.78%£12.5 9.30+18.8 3.56+2.57
Fibrinolysis

D-dimer (ng/m/) 115.7+120.8 78.4%25.5 101.7+92.7 77.5+£29.6

PIC (ug/ml) 0.5+0.22 0.53+0.24 0.50+0.17 0.51£0.16

*p<0.02 **p<0.01

Abbreviations as in Table 1.

Table 5 Comparison of hemostatic parameters before percutaneous
mitral valvuloplasty in patients with and without a previous
episode of systemic embolism

Table 6 Comparison of hemostatic parameters in samples obtained
under atrial fibrillation and under sinus rhythm

Atrial fibrillation Sinus thythm  p value
History of systemic embolism p value (n=20) (n=13)
Presence (n=6) Absence (n=9) Platelet
Platelet PF4 (ng/ml) 33.9+31.6 54.6+75.7 NS
PF4 (ng/ml) 33.8+21.4 37.6+32.5 NS BTG (ng/ml) 117.6£107.7 162.4+191.4 NS
BTG (ng/ml) 104+61.4 128+99.7 NS Coagulation
Coagulation FPA (ng/ml) 8.19+10.1 11.3+14.2 NS
FPA (ng/m)) 10.6%13.7 4.26+3.03 NS TAT (ng/ml) 6.05+9.33 6.79t14.7 NS
TAT (ng/ml) 7.77£10.8 8.30+17.7 NS Fibrinolysis
Fibrinolysis D-dimer (ng/ml) 94.4+73.8 74.6+53.6 NS
D-dimer (ng/ml) 124.7%+129.6 86.3+62.2 NS PIC (ug/mi) 0.53+0.18 0.49+0.20 NS
PIC (ug/mi) 0.58+0.23 0.44+0.13 NS

Abbreviations as in Table 1.
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Abbreviations as in Table 1.
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B%BEICD &, MR - WERTOLREICIIERE (, SYICRE I N7 33 Bkt AV Tor
L7z, SHICH72o TRAOEREA 1L.5em? K@D b & THRIME N7z ABE (n=16), 1.5-2.0cm?
KGO BE n=12), 20cm* LA LD C B n=5) D3 BIHTTHE L. M/MRIEHEDIEET
% BTG OFHfEIE CEICBWTIE 43.61324 ng/ml LIFIZIEE T, ABED 142541325 ng/
ml, BE® 163.8+1798 ng/m! ICHRTHFEIVEKETH o 7/2. F-REBMEDOHLIEE b R
T, CEHED20% X ABED67%, BED 73% B L TEERTH o 72 (p<0.05). KIZ, MiATH
TLRABICEDAS N o215 FERICOVT, ROEBOBEKIS 726 L RIINFHRNE
ZOM L7 05 em? RO KICE £ F o 72 A +58 (n=7) TIIEMFHREICELIZASH
o725, 0.5cm? LEDRKDOB{BONIz+5H (n=8) IZBWTiL, M/MREEEZRTHF
R—A—ICWEFALNT, $T7bbH PF4 (IHTAT 38.5£22.2 2 L4 8.131+5.08 ng/ml (p<
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0.01), BTG (34787 132.5+78.6 %> H 7% 38.8+19.5 ng/ml (p<0.02) N & WA L 7.

PDEED, ABRICBNTIE, BEFAODKREOEEIBMFNIEELEEL, ILERT
oL T, BUMREDHRE 2 XR/HTHERERVBEONA. T2 PTMCIHERICB W TEILY
MR EDRZBL 72010, 20cm? D ELOBEFOEEOERIEETNS.
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