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Evaluation of the Mitral Valve Resistance as a Hemodynamic Parameter
in Mitral Stenosis

Woo Seog Ko, M.D.,** Jun Hong Kim, M.D., Bu Woung Kim, M.D,,
Seong Yoon Hwang, M.D, Taek Jong Hong, M.D,,
Young Woo Shin, M.D., Yeong Kee Shin, M.D,,

Department of Internal Medicine, Pusan National University, Korea

Background . Mitral stenosis is characterized by decrease in mitral valve area anatomically
and increase in transmitral pressure gradient hemodynamically. And these changes have been
used to quantify the severity of mitral stenosis clinically. To evaluate the clinical usefulness
of mitral valve resistance as a hemodynamic parameter in patients with mitral stenosis, we
compared the mitral valve resistance to the clinical status of the patient with mitral stenosis,
the other hemodynamic parameters and static parameter.

Method : We analyzed and reviewed the data obtained from the consecutive 27 patients
with mitral stenosis(7 male, 20 female : mean age 38+ 9 years) who had been underwent percu-
taneous mitral valvuloplasty(PMV).

Result . Before PMV, the mitral valve resistance was significantly correlated with exercise

capacity on treadmill test(r=—0.37, p<{0.05), mitral valve area(r=—0.72, p<{0.01), transmitral
mean pressure gradient(r=0.83, p<{0.01), not with cardiac output, mixed venous oxygen satura-
tion. After PMV, the mitral valve resistance was significantly correlated with mitral valve area
(r=—0.72, p<001), transmitral mean pressure gradient(r=090, p<<0.01).
According to the results summerizing and comparing the values of before and after percutaneous
mitral valvuloplasty, the mitral valve resistance had good relationship with preexisting parame-
ters of severity such as mitral valve area(r= —0.82, p<{0.01), transmitral mean pressure gradient
(r=092, p<001).

Conclusion . This results indicate that the mitral valve resistance is a useful hemodynamic
parameter in patients with mitral valve stenosis and reflects the exercise capacity during the
treadmill test which was the objective parameter of practical and clinical status of the patient
well than the other hemodynamic parameters in case of remarkably reduced transmitral valve
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blood flow due to severe mitral valve stenosis, because the degree of change in the mitral

valve resistance in relation to the degree of change in transmitral valve blood flow is relatively

more constant than the other hemodynamic parameters.

KEY WORDS : Mitral stenosis * Mitral valve resistance.
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Fig. 1. Sex Distribution.
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Fig. 2. NYHA Functional Class Distribution.
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Fig. 3. Rhythm Distribution.

11(1) 7(3)

Fig. 4. Echoscore Distribution.
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(Fig 1, 2, 3, 4).
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Table 1. Changes of parameters before and after

PMV

Pre-PMV Post-PMV P value
MPG 108+ 44 45+ 27 p<0.01
MVA 1.0+ 02 20+ 03  p<0.01
MVR 94.0+ 40.0 349+ 196 p<0.01
co 54t 1.1 51+ 1.2 p>0.05
SvO, 72.6+11.0 688+ 11.7 p>0.05
TMT 51+ 24 88+ 23 p<0.01

MPG . Mean mitral pressure gradient(mmHg)
MVA : Mitral valve area(cm?)

MVR : Mitral valve resistance(dyne X sec/cm?)
CO : Cardiac output(L/min)

SvO; : Mixed venous oxygen saturation( %)
TMT : Treadmill test(METs units)
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Fig. 5. Changes of Parameters.
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Table 2. Correlation coefficient among the parameters before PMV
MVA MVR T™T MPG CO SvO,
MVA —0.72%* 0.29 —0.64%* 0.25 —0.14
MVR —0.72** -0.37% 0.83** —0.26 —0.07
T™MT 0.29 —0.37* —-0.19 0.28 0.14
MPG —0.64** 0.83%* —0.19 0.21 0.04
CO 0.25 —0.26 0.28 0.21 0.37*%
SvO, —0.14 —0.07 0.14 0.04 0.37*
Abbrevations as in Table 1
* 1 p<0.05
* 1 p<0.01
Table 3. Correlation coefficient among the parame- 250
ters after PMV .
MVA _ MVR _ TMT __ MPG o 200r Y=(log 4437
MVA —0.72%*  0.37* —0.64*" § 150k r=—082
MVR  —0.72°* —022  090%* X [ e P<o0!
TMT  037* —0.22 —0.07 g 100F o e,
MPG  —0.64**  0.90** —0.07 % ! et L, ..
- - 501 e 33 1%, °
Abbrevations as in Table 1 . . ; .’ T .
* 1 p<0.05 0 ! | L 1
* 1 P<0.01 W05 1.0 15 20 25 30
MVA(cm?)
Table 4. Correlation coefficient among the parame- Fig. 6. Relationship between MVR and MVA
ters in mitral stenosis
MVA MVR TMT MPG 250
MVA —0.82%* 0.57*% —0.79** L
MVR  —0.82%* —0.53**  0.92** g 2or
TMT  0.57** —0.53°%* —042*s 9 gl
MPG —0.79** 0.92%* —0.42** >n<,
Abbrevations as in Table 1 % 1001 ®
* : p<0.05 g Y=8BHTT
* 1 P<0.01 50 r=092
P<001
HbE 20 54+ 1.1L/min, $SEREHA 239 MET % 5 10 5 26 265

Y= 5.1% 2.4units, EF AW A4 I 72.6%
11.0%, 23T A& 94.0% 40.0dyne X s/cm*% L.
o Al&Foe 242 2.0 0.3cm?, 4.5+ 2.7mmHg, 5.1
+ 1.2units, 68.8111.7%, 34.9% 19.6dyne Xs/cm®e] %}
t}(Table 1, Fig. 5).

AEd FrdA AA EF 5 A A
SERNAA AFAE SERT A foF 4
AE Yo, v SRET AF, FeEy H

TR}, AEFd EFFY V¥ gE F
o FHAAE RolA ¥tk E S EHT AL
R0 BEGEA(r=083) 2 £2IFF AAH(r
-072)% &

=2 ARAAE VMRS #2385+ 4

MPG(mmHg)
Fig. 7. Relationship between MVR and MPG.

At $EBTF HAL SERT AY ¢ AW
B e F9% JAAAE 2 vhd 2 FR
A 27, Aued € ERFY 4 E3xde
FE FBAAE BFY 5 UG AR Y7
FaAte SEHT WY, sRAT AY¥H fAF
ABB/AE B A $FRE HAEH, %J‘ﬂé%‘
P EFAY AL E3roie fod JABAE
g 4 YUK (Table 2).

ANEF GriMe ¢EaRT AP $287T 9
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Fig. 8. Relationship between MVR and TMT.

A A28 qaAt FoA¢ FRAAE BA BE
TEFNAA Zode froF RdAE BBYS
U (Table 8). 2779} A& A FXo FUAY
g F FE AN 8 F 54379 £
& HuE AR SFRFHA A0 sRBT
HBH(r=057), $ERT AYG=-053), ZEEH
B LA (r=-042)7F F3 FAAAE 2YTG
(Table 4, Fig 6, Fig 7, Fig 8).
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Feoi ARA T 4TS L upolt. 1951
d Gorlingo] Y4583 AFE2HE HAd ¢
m@ute] A7 HWHE ANESF e FAL LFY
S 1972 Al £AVE AR oY sER
oz A SEAT HH ALA o FHL
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2aTe AFL 2R FH3e A7 HHEY
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dF o2zl FHAAE T vEY ¥AA
ol t}. Silbers)0| Poiseuille ¥ & o o8 F= B+
A & (valvular resistance) 9] 71'd & =UF ojd ¢ &
T HHAZ BN A Ag2A FERT A
go] AH2HA=H IFEL F2 Gorlin formuladl
o3 A ST WY SERT AYY 43
AaaA ] e AT EIUAY. 28y o] Mud
T B HWHY AMNA Gorlin o] Ay HxE,
TE, O @45 U YA A4 E R B
o] F47t dFF9] Wld uel dA}A geve
SGH T YFsE A 2N BF AYS ol
G2 g 58 Yrislede EAHo] oy 44
259 43FN 58 EEHIMA FTETHY
Hue ¥5 Ho] ol Holth Gorlingo] A
ol B WA i FAL FE37] A dFAA
oju] A8 NHZAM FHTF Ao ALES A<LE
Qo) Gorlingol 98 o] 24 SR Mg
g 538 AeHdMe AR ¢da g A}
£5x I3 AW Gorlin T HH] Qg
7bdol Fasdld ¥ olF oy AAES EU=R
EAYSH 5% wed o I3F A3 4
AT A3tA gou 38 433 dAA W
A "ote Aol 4FHAYY. B dFdME o
g 712 YA AR EFH vuYn &%
B3A] A5 5] ST A
s 7= A HeH LRI FxEY &
THE A%, A4, 1Ay A9 &5 Y, #§x9
NEA] Ax, @] Wl g3t A4 5§t
FEAR 5o ol dFS wA Hol T AN
SHE H7Hge o] AdiFoln 43 A@H
71 oyt B dod $ERHT HALe Az
SH}AANE B3 VD8] FAMEY o, S ERT
Age A9A R J¥eA o du2ds A
i A2 SHPAIZ ASEH FHALEF, o)
FTATE EF3o Aistste B3 S AR o
A B dfoMe sRETF AL AurEgy 3
SER Fatua SN el F dE BAEE
A x JHAA HY B AEF $219 TFFH S
gl QoM e AlEF YA Ato] B
<o 3t AutE 3, e A2 A A4 AEEL
ANeF 2714 2ZHJGE Y55 s2AT A
SEH FEF S A QdFA S AT HHgo

Ao & ATl AgHole & F Aok BTN
B9 SRR JFeS AL SR I3 @
Ao A 1A Y AREY HIHAAE A
&4 ¥ AREY FAN7x nejstodop & Rl
¥ Ztzhe] A NEES SYYYER 1Y
dof e gutAozs sRAT WHLS J24H
HAAEA 93] 33 EHE vY ARol YA
LPFL & uiy, g BT HFPLe QY &
9% AR EL T3 TFHAAY I1UF SRV T
Ao &g vAF e 2480 Bl YEF
Atk S2H FHOE Y3t FEET BHo| F
olF ZeR% EFFol #ad FHdA sEAT
QAo AeE0 BE FAAE ofUT BT
AgE F29 d3HE 2 Hgdte FYFH3
AEYS ¢ F ANeH, 53 $F5 ¢2% YFF
o2 3ty FeEd FFo] A FaH e
Y SR8 RF Aste ne ¥t Yxvt
0e 93y AR JUHZ dFY 1
BT Aol A5 AA J33E S ABH AR
TEHIANY EFFHS UE Y4HHY ARG o
Z rgste g9%8 ARYS ¢ F AN o
AE] AFHA ZFAYH A PP A o2
A7 o dg3tee A4Eo

(=] o}

A :

FTEH PFZL QR gHoze RBT WA
Zastn dYsHHo e A4ed guzrt A4
e A& EAog de Agoln 27 Yo
FTRAEE AFsey] AHA o3t Wty Fxv}
Ao g E3 AMRHAAAG. $EH JFHFTE
7HA Bt A @A A FE2 A9 £ BT A7
43H K4S Frhe] dstd sRuT Ay
$21o] 94 Ay 18Elx e 958, FH
ABEH vlws g

g o8

SERA IR /ALY FYF s ER Y& S
Algure d@ el 279 A(E 7, o 209 1 HF
A% 38x 9N A& ARELS A, 4340

# 1

o] 2#z2 Aled BANAN +ERT AL gt
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%%—‘?—?‘5}*194 FE5EH r=-037(P<0.05), R

WA r=-0.72(p<0.01), ASEH HF ¢
u}sz}t r=0.83(P<0.01) 2 F23 FBAA} AU
dow A, EF AWY 44 ¥rdde ¥
BEYL A EFde SERHT BTG r=-0.72(P<
0.01), Z+E2% H 42349} r=0.90(P<0.01) 2.8
Folg FABAE BRAFAY. A9 Y SRR Y s
ANedF PrlgES s vud AR2e 5
RRTF AL 7129 EHY FHY FFEY A

EEY EHTF U= r=—0.82(p<0.01), A%
28 g7 gdaasteE r=092(p<0.01)2 £ 4

BHRAE BAFAo & &5 F-FAAA 55
AL r=-0.53(P<0.0D) L2 FF AHBA}
AN

4 B:

ol AN $RAT AFL $RH FHF

oM F83 G5 ARXYS ¢ F AU
o, 58 35 $EW HF0E A3 ASEH
i Fol A FaHo e A Asrd ¥
7% W3el g Wdte Irvt e 43 A
BESET ez dFF $RAT AYo] &2
59 A 933 A ARA SFFEAAY
TEeHE OE Y983 ANgud o & HYdte
298y AEYS ¢ F AN
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