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Summary

Hemodynamic evaluation was performed in 85 cases including 20 of mitral stenosis (MS), 28 of
mitral stenosis and insufficiency (MSI), and 37 of mitral insufficiency (MI) by left and right heart
catheterization and angiography.

There was a significant difference between end-diastolic volume (EDV) of MS and MSI or MI,
respectively, but not between MSI and MI. Ejection fraction (EF) showed no significant difference.
There was a negative correlation between EF and EDV in rheumatic MSI and MI. Significant differences
were found between calculated mitral valvular area (MVA) of any 2 of the 3 groups.

Mean pulmonary artery wedge pressure showed no significant differences among 3 groups, how-
ever, Ry/V and V/mPC showed significant difference between MSI and MI. In rheumatic MSI and
MI groups, Ry/V and V/mPC showed significant differences between the group with MVA less than
3.0 cm? and the group with MVA more than 3.0 cm2. In MI group of various etiology, EDV, MVA,
RVA, mPC and V of chordal rupture group showed significant difference from those of rheumatic

group.
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LR S>TER" . bhvbhidE e L TXHBRBREE L
WA 7 —F VKIC X o T, EIEFRRAERFAETR
IEDZ DRITHOWTIITEEMICREL, &5
ICHIBRBRZERER X U BASHARIE & b HiRAT & 1T
STeDT, ZORREHETS.

MR EHiE

XHRIT KEREBRBAFHC AR LICEET,
BRI BAGALE (MSI) 28 47, {EiEFHE
Z2iE (MS) 20 4], g AR ERE (MI) 37 41,
£ 8541TH % (Table 1). = WEDBHNTIRE,

Table 1. Materials

1 Mitral stenosis & insufficiency ¢ « « ¢ 28
age 353 (21~55)
atrial fibrillation « 22
sinus rhythm ¢+« ¢ §

2 Mitral insufficiency e e ccccceoccee 317
age 389 (19~62)
atrial fibrillation. . 7
sinus rhythm e« « « « 30
Rheumatice e e ee e ¢ e 0 0 0 o 18
Chordal ruptureesceececeece 9
Papillary muscle dysfunction. 7

JHSS o + e oo ovcescnses 2
Prolamus ............. 1
3 Mitral stenosis s e e e e oo o cseo e 20

age 414 (21~55)
atrial fibrillatione « 7
sinus rhythm « « « 13

LDER, LDEEZBIUCLER, WLy Fs v
FTREDBKRERBERE LT, BRMNICRE
EhicbDTHS.

MSI 28 i, B9 Hl, & 19flT, EHESH
3353 F, LEME 224, AFEEOHITHD.
MS 220 i, 354, & 15 i, EHES 414
FT, LEME 7 F, AR 13HchHs. MI g
37 iR, B9, L 18 4iT, FIgESH38IF
ThV, LEMST7H, RAFEAEI0MNTHS. MI
FELIREMICHT B L, VT =FHEH 18 4,
IS REBIC L Db 0 IFl, LFHARIE7

Bl, FRUEKRBIRS TR 24, RIEHERBIE 1
HlcHs.

85 s, v v <=4 MSI i3 MI 10 41, J
FWH T, LEHAL 14, MS 12 filiz s
HIREEITo TV 5.

Zho 85 Bl HTF—FLVIRE & 1T - 7z.
JEEEETH, EOBENICEFAEZEALT, &
OB rmERRE, BXOHE 1fMIICT,
#8 S0BND X MRuE R Lic. SEIOHMEIC
BWT, RESOLM4ICL Y, ERAFEHEILE,
63 T X R, 23 flTIE = RERE &
FERL. Zhof#iRfEL v Table 2 2R+

Table 2. Equations for calculation

1 Fick stroke volame (SVF) —%
End- diastolic volame (EDV)
End-systolic volume (ESV)
Total stroke volume (TSV) EDV—-ESV
Regurgitant volume (RV) TSV-SV(F)
Regurgitant percent (R%) g 100

2 Mean diastolic pressure gradient (mDG)
Mean PC diastolic pressure (PCdm)
Mean LV diastolic pressure (L Vdm) mDG=P Cdm-L Vdm
Diastolic filling time (DF T)
Mean diastolic valve flow (MVF) -Lo¥-
Calculated mitral valve area (MVA) _MVF
3\VmDG
3 Mean left venticular systolic pressure (L Vsm)
Systolic time (ST)

Mean systolic regurgitant flow (MRF) %}r/—
Calculated mitral regurgitant area (RV A)
MRF
Mean PC pressare (PCm) 3_—m
mEEEELRH L.
1) EL=AMEBR: XHKRRECXZELE

AT, T TIoREK Licin £ Parea-length iz X
S>TRDI. ZHMERRE T, #iEIm0%E
BHEY, Xgmmek e AERICHE Lz, IEKH
£ (EDV) BXUOIRMER AR (ESV) i, X
BREEICB W TIRZEREN BB XU B/NEHM,
ZHMmERERE TIEOER R ER XU T ok
—HLEEX Y FHE L . Fickizx3—mE
WM& (SVF) i, LmiE (CO) 2 HIE oL

— 202 —



%%k (HR) TR L Tskoiz. #EHEL IR
EfHE (TSVY) izix EDV » ESV o3 L v,
g E (RV) 12 TSV ¢ SVF or LT
$E L. X EDV ¢ EDV oo}k, BEHi= (EF)
BEHELX.

2) EEFOEEBIOBIESYHEOEHE &
EF 0@ Table 2 ioR+Ric TRz,
1E A IR AERZE (mDG) 1, SRELAE
(PC) LEL=EE (LV) % RIS LI fER T,
ZDE% planimetry L, BEICEHELIZHAIC
13, PCETIR viEOEA X W IEKH E COFE
HIE (PCdm) L, LV EHEHO viEICHEY S
BE XY IEKE E ToEHE (LVdm) 25ke,
Z0FEL Lz, gz e (DFT) &3
AL, EEHEYHKLE (MVF) 3 TSV %
DFT cgL TRz,

(gt SR O E X Table 2 O THE L.
EZTHIEHE (LVsm) 13, ERE 2 LEK
X Y 5E# 0 PC E v F & ¥ T #% planimetry
L, £OEHEL LTKR» 7z, InHE#RRE (ST)
¥ planimetry L7zZEREORRIERL Liz. F
BE iR (MRF) i3 RV % ST icClRL
TKRIz.

DEMBIOERTiX, IREESE L ESEFOT
HrYR—EOLHEERBEZLVEETHSHDT,
SEIKRDE ST LTz, b b Rk OHTIE,
Fick iz X 2 DHEZFHBILTWBE DO EY
RR fifEa Ry, ZhitELWETRR 2301
DIZHONWT Tz, ESBEETIX, %17 RRE
fEAs Fick spzh &k 0D 0.15 o Lol
DONWTHRIZIT -T2,

3) MBIREAERK O | WEIIREAE
ERENITL, VIEOAREZ VOB S TH- 2
Ry/v &, v OF & & LHMBAREAIE (mPC) ©
25 72 v/mPC D 2 > DigE % Rz, 10 RiZE
OEIE LR AE ORI, EEELRE
bl Diz>ERIE L, LEHoEEZ (EDG)
DHEELRF L.

TR IC A 7 B S IRFEAE 3 X VPRSI 2IE
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Figure 1. Correlation between stroke volume
obtained from cineangiography (SV(c)) and Fick’s
principle (SV(F)) in 20 patients with mitral
stenosis (MS).
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1. omEEREL Fick gick 3 1 RAME
)43 )

wREX VRO 1 EAHE L, Fickkry
skiz 1 EHHE L OB e & 175 7. 20 471
DOMS 21T 5WEOERICIZZVLDIELHEN
% Y (Figure 1), ¥ Fick gz L TRk
X CHBHEMIZD B, £ LTHBEDHEREE
RLTWi.

2. MS, MSI, MI o 3 gfic ¥ 5 £ fEM1TH
HEFRRE o bk

PR HIATEE S THBT5 E, MSETI
35 84.9 ml/m2, MSI <% 160.4 ml/m2, MI ©
1 164.4 ml/m2 =, MS g+ MSI, MI g L 0f
CRBEOREZE2RDHH, MSI g MI #
DRICIIZEZ B 5 5 7z (Figure 2).

ERH=®x MS i3 57.6 %, MSI549%, MI
58.9 % T, 3 BRicEE B iz - iz(Figure 3),

Figure 4 |3, Yy v~F#LrEx bh 5 MSI#
& MI BofBERHIAREBHEL OB K %R
LTW3A, AROADHBEETRL TV .

HEL ZBEFOERET, MSEETRIEY
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Figure 2. End-diastolic volume (EDV) in mitral
stenosis (MS), stenosis with insufficiency (MSI)
and insufficiency (MI) groups.

There are significant differences between MS and
MSI, and MS and MI.

1.36 cm2, MSI % 2.82 cm2, MI <% 4.55 cm?
T, £VEHEIH DN, FREICEEZEERD
(Figure 5). —531E L 7 EIEHYHE O @RI,
MSI =¥ 0.96 cm2, MI <% 1.14cm? T 3
DEBEL LT OOEBKREL, WHMICEEES
BEwilzh o7c (Figure 6). vy y~FHLEx bh
% MSI, MI g CHIRAHIAE L BiEHRERa
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Figure 3. Ejection fraction(EF) in MS, MSI and
MI groups.

There are no definite differences among 3 groups.

EHEOBREZ D L, BEOEMHBEZRL TV
(Figure 7). U LRSS 2 HEfRED
W, +hbb¥fRiz, MSI, MI #RIizEE
E & 27 (Figure 8).

WIZTHBIIRRAERE OST T, £TZ20EY
Fix, MS <k ¥ 183 mmHg, MSI &
19.4 mmHg, MI {3 16.6 mmHg <, 3 #fjicZ%
7 - 7= (Figure 9). Ry/v o 3 BT T 54
fiikfE(x Figure 10 D&Y Th 343, ZDEHE
X MS < 1.70, MSI % 2.30, MI 1 2.94 <, &
HEICEEEY D, Elov/mPCoOEZ, MS
T¥#y 1.31, MSI © 3143, MI ix1.64 ¢, %
BOMCBE A EELZ B/ (Figure 11).

3. y = MSI, MI (2817 5 FRIMITE)
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Figure 4. Relationship between EF and EDV in rheumatic MI and

MSI groups.
There is a significant negative correlation. .
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Figure 5. Calculated mitral valvular area in MS, Figure 6. Calculated regurgitant valvular area
MSI and MI groups. in MSI and MI.
There are significant differences to each other. There is no difinite difference.
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Figure 7. Relationship between calculated valvular area and EDV in

MSI and MI.
There is a significant correlation.
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Figure 8. Regurgitant percent in MSI and MI

groups.
There is no definite difference.
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T, FEREXHERFTDIL ROBEY THS.
fEf: MSI 28 45, MI 18 45, 43146 HITH 5.
ZD46flizonTHESh BRI ER L
lem? iz XY)>THB L, Table3 DFY TH
5. RIFEFITRIT B ERE, MVA OLEH{E,
RVA nFE#HfE, 88XV RVA ¢ MVA otz xR
LT3, 2 MVAElem?2 L ETH Y,
1cm? P E 5 em2 DINANIEIE 90 % % 5o, £ K45
BOFEFRE I AEREETH -72. RVAIZMVA
3nvwL40hlEERE lcm2 PLIFTHY, MVA
L OBRIIED D - 1. EKYESBZEOHE
ZoWTHBE, MVA3cm2LLFo 19 {5 5 1 43
¥RVT, 2FEKICBWTERERZFLT
BY, F23em2UE27HTiE 1 FIZBRVWTR
Mol ki MVA  v/imPC L 0%
Figure 12 i@ Y Th 5. MVA3I LT L 3LLE
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Figure 9. Pulmonary wedge pressure in MS,
MSI and MI groups.

There are no significant differences between each of
them.
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FGAL2 7 41, THSS 2 4, Eigfeenil s, &
3437l ch 5. Table 4 13 MI O&RICHIT S
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PC,v OHERIVEEREEZRL TV 5.
SEFI DD i vy THSS 3 X OB Rt iE B RE D 2
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P<005 p< 0001
p< 005

Figure 10. Ry/v in MS, MSI and MI groups.
There are significant differences between each of
them.

HERE, o 3HMoSBECEEEEAS L,
£ EDV i3y v < Fik L BREBHETIIEENK
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Figure 11. v/mPC in MS, MSI and MI groups.
There are highly significant differences between each
of them.

RefEizis vt EDV 23K LTRY, £k EF
ETOEAMEZRLTWSA, VY <vFHBIOR
FWE L ORI L EEZEEBD P o .
®iz v/mPC izoWT, ) v T, BREKH
BIUIESALICLS MI 3 g#rEgTsL,
Figure 13 059 Th o7z, BEHREIV v~F
HiIZ L TERICEERZRLTWe. L LELE
BARETIE, VY UV<FHRIUREHROMICI
BOEIRDERP oI,

# %

REREEOMITEEX, ELEOHRKBET
T, R0 X UHKORE, ZOIE
Bz ->TRESNES. FFEEF, £LLT

Table 3. Mean calculated mitral valvular area
and regurgitant area

n mMVA[mRVA | mRVA gy A
1<MVA<2 9 145 | 0422 201% |
2SMVAKL3 10 251 0887 353%
3SMVA<4 13 344 L179 342%
4SMVALS 10 454 0655 144%
5SMVA<LG 3 509 | 0737 144 %

6§ SMVA<LT 1 656 0711

The patients with rheumatic MI and MSI were
divided into 6 groups according to the MVA as shown
in figure. Number of patient, mean value of MVA,
value of RVA and the ratio of mRVA and mMVA were
listed in each group.

Table 4. Mitral insufficiency groups

EDV E F MVA RVA P C v
[Rheamatic 145 598 922 053 124 184
n=18 + 381 [+109 |4+109 [+037 |+ st |+ a8
Chordal rupture 179 634 445 197 267 503
n=9 + 421 |+110 |+197 [+092 |+ s4 |+140
Papillary muscle dysfinction| 201 459 552 us 140 224
n=7 + 839 [+204 |4178 |+121 |+ 194 |+145
1HSS 89 745 224 046 160 225
n=2 + 170 [+ 64 |+030 [+o11 [+ 113 [+106
Prolapee 260 63 200 us 19 32
n=1

The patients with pure mitral insufficiency were
divided into 5 groups according to the etiology as shown
in the table. The number of patients, the mean values
of EDV, EF, MVA, RVA, PC and v were listed in each
group. There are significant differences between rheu-
matic and chordal rupture group in all parameters.

Y ¥ < F R REEIC S W T I TENERIC R TR
L, H%EE BAEASEBIUOEEOAH L=
BIZoWTENZNUEETobDTHS. H
oW+ I AR Y DAL Y iTbh TR Y,
B2 CRIREHER £ 2 MBAIREEAE - &£
EESZE, BIUOHFLKREY, HEHFAEHES
EEMITRD DA TWBERY, ABERLORE T
ERCEERAZEALT BoN ERBE LY,
ERE®5WIEIKBIROEIREZ HIET ¥ ER
BB ICBE P72k 5 ThHD. L LESE
[EORPMBELERED Y 12X > THHAREIC L
> TUR, #ifiE £E5 WEREICRIT 2 FAEH,
MRS D VIIHR O EEE RO 2ELAREL
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Figure 12, Mitral valve area and V/mPC in rheumatic MI and MSI
groups.

The patients with rheumatic MI and MSI are divided into 5 groups according
to the mitral valve area (MVA) as shown in the figure. V/mPC are significantly
lower in the group with the MVA less than 3 cm2 than the group with the MVA
more than 3 cm2.

4 —— @

Figure 13. V/mPC in three groups of MI caused
by rheumatic fever, chordal rupture and papillary
muscle dysfunction.

There is a significant difference between rheumatic
and chordal rupture group.
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MSI, MI omiFEfERTR L Y, RVA 2%
<, MVA 233.0cm? gl kix MI &, Zhph
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