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The Validity of the Preservation of Patient’s own Mitral
Valve versus Replacement for Mitral Stenosis

— demonstrated by preoperative and postoperative
cardiac catheterization study as well as
echocardiographic assessment —

Nobuyuki TANAKA, Kenji SUGIKI, Makoto YAMAGISHI
Takemi OHONO, Masayo INAO, Yasubumi ASAI
Satoru KANEKO, Katsumi OHORI
Teruhisa KAZUI, Ichiro KITANO, Tomio ABE
and Sakuzo KOMATSU
Departmment of Surgery (Section 2), Sapporo Medical College
(Chief: Prof. S. Komatsu)

From 1954 to 1979, a period of 25 years, a total of 778 cases of mitral valve surgery were conducted
at the Sapporo Medical College by the Department of Surgery (Thoracic and Cardiovascular Surgery
Department) and the results were analyzed.

In this series, 65 per cent of the cases were done on mitral stenosis. The purpose of this commu-
nication is to demonstrate the validity of preservation of diseased mitral valve instead of replacement
at the time of surgery. The long-term results of this series showed that the survival rate for commis-
surotomy was found to be much more superior (925%) to that of replacement (59.4%). Extensive
preoperative echocardiographic assessment for mitral stenosis has been carried out. The authors have
demonstrated that there was a good correlation between the mitral valve area calculated by echocardio-
graphic technique based on the measurement of the distance between the anterior to posterior cusps
and that obtained by catheterization using Gorlin formula. The most reliable criteria for mitral commis-
surotomy was found to be a preserved good amplitude as well as a mild thickening of the anterior cusp.
The mean valve of mitral valve orifice areas were compared in both commissurotomy and replacement
groups did not show any essential difference (commissurotomy : 2.10:£0.97 cm? versus replacement ; 1.64
+0.31 ¢cm?).

It was concluded that mitral commissurotomy may provide not only a superior long-term result but
also comparable hemodynamic results demonstrated by catheterization as well as by echocardiographic
studies. Therefore, the concept of the preservation of diseased mitral valve in so far as possible may
be valid in treating dominant or predominant mitral stenosis.

(Received August 24, 1979 and accepted September 28, 1979).
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Table 1 Results of surgical treatment for isolated mitral stenosis
Procedure l Case ‘ hospital mortality | late mortality | cumulative mortality
Closed Commissurotomy 266 24 30 (11.3%)
Open Commissurotomy 239 14 18 ( 7.5%)
Repaire-Annuloplasty 54 9 18 (33.3%)
Valve Replacement 219 46 43 89 (40.9%)
Total ’ WS' 93 (12%) 62 (8%) 155 (19.9%)
Dec. 1, 1954-May, 30, 1979, Sapporo Medical College and Hospital.
Table 2 Surgical procedures done for each groups
MC | primary VR primary Total primary
secondary secondary secondary
‘ 23 5 28
G 1 30 =y 5 — 35
7 0 v
14 10 24
G 1L 19 19 ———— 38 ——
5 9 14
0 2 2
G 1L 0 10 10
0 8 8
37 Bl 4 54
Total 49 34 83
12 17 29
MC: mitral commissurotomy

VR: wvalve replacement
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SEOFEIBBIZEA LT 2 M2 IR (MC) 18 i ] &
S LOLIEGIADIFE G & Uiz, 83IEFITAT » fo Tl 4 XL
MC 7349 fl, FEHAT (VR) 13 345E(H] T - 1z (Table 2).

Fig. 1 Simultaneous pressure tracing.
PCWP: pulmonary capillary wedge pressure
LVP: left ventricular pressure

Dotted areas indicate functional mitral valve
pressure gradient.

Fig. 2 The method of tracing of mitral valve
echogram both in systolic and diastolic
stages.

The cross-sectional echogram are determined
the appropriate direction of the beam (1,2, 3, 4)
for M-mode echographic tracing.
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FLIREERE 1979

Fig. 3 The method of measurement of the
distance (D) between anterior (AMV)
and posterior (PMV) mitral valve
cusps during diastolic phase.

2:2 WA E

@ AT, EARUM A 7 — 7 v, e
MAEFE—EOEERFERAC 3 v T 77 o % A CIERD i
L, MDEEAEA L - THEIESS 0 OERZEC A L.
DA AT RETIE L, Gorlin 45 38) X ) 4 1F
BinE| Fﬁﬂh (MVA) %5 L7 (Fig. 1). @ =2~
A7 57 (72 FBF SSD-110S), ~v F2+ 4 +— (A
b, ASU-25), LAfa flll“““ (7 [, SCU-9) #%{#H
L7z, AR (MV) PROZEE F TR REWH T 2 —
M LR L BT, l\/I—mode za—[{ETRIe A
F 7 4oy s Uic. SRR MV ofiiifR i KRBl
e (D) X o (EIE okl MVAP 2WEL, #ME &
Zle Lica MVA (E)=1/4XzXDX1.5XD, YZ & &ix
L& MVA (C)=1/4XzXD? (cm?) & LTRDI. =
iz <, MV jitgRoigiEn s 1, 11, I R L
7o (). ZoEs s KdkIR (amplitude), MV i
RONHIRHEEE (EF slope), 1D D)E X ol 5E fiEic
DEXHE L1 (Figs. 2, 3).

BT 4

3 ¥ B

3-1 (EEANBRLOII-NEENSHILEEREDE
FEESH A (Figs. 4, 5) (Table 3)

TSR AR, MV jiidefthde = o — o % mEdk: & [tk
RS HERTRED A M X 834 Gl il fif = = — X% T &l
D 3PH AL 7.

THE 35 41): MV = 2 —[Xihfit O i I T B /i <
A, Wi I~2 Rofiv i TR shre. BTRRKIRIE
B (21824472 mm), iR 0ELLIRE CH
-7z (6.4941.62 mm).

IL B¢ (38 f) : WitRZRDFHHITTHET, 11T JXE Bl
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b,

TITRE (L0 i) = fif2R = =2 — ikl %o i
b, MiERIEREA UL fev . RIS RIRE X3

fi——(EiIE R AR 2 BT BAEFH

619

ZAEF L (16.8745.35),
75T % (Table 3).

IR DS EE (8.78£1.10) &

Fig. 4 Classification of mitral stenosis according
to the mitral valve echographic patterns
(GI: mild, GII: moderate, GIII: severe

degree). The dotted areas indicate the

thickness of the anterior mitral cusp.
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Fig. 5 The value of amplitudes (mean+SD)
of the mitral anterior cusp in 83 cases
of mitral stenosis compared among
three groups according to the surgical
procedures.
Qreeene open mitral commissurotomy
@ commissurotomy for recurrent stenosis
VACRTI mitral valve replacement
Aveeee mitral valve replacement for re-stenosis

Table 3 The mean amplitudes a. and the thickness of the anterior
mitral valve cusps b. in each group

7 ziﬂrafnp]itude (mm) ] b. thickness (mm)
m-+SD MS VR ; MC VR
( N=35 N =30 N= ‘ N=30 N =25 N=9
P |
21.82+4.72 22.08-+4.58 20.22+5.46 i 6.49+1.62 6.62+1.48 5.84+2.05
G N =38 N=19 N=19 N=38 N=19 N=19
r AL
18.624-4.18 18.74+4.24 18.5044.11 ! 8.184+2.04 7.2141.96 9.16+1.60
’ N=10 N=10 N=10 N=10
5 I
16.87+5.35 16.87+5.35 8.78+1.10 8.78+1.10
3-1-1 BIRBAIREE: - U-LIEONGC L D BRADESOERNE: 1L I FHCE 3 250 34 fEgl4

EETOMEE AR LIz, iR OEZONFSEL &0
WA Az CEE IR BE AR Le (I, vs. IT 720N, T vs.
III, p<0.05).

3:1:2 TO-—[ahigh SHE L MV BILDES &1

2 floGks GEaltlilir B 32) OEI EARLD
WERTote. T a—~HEDORDEX (2) DfE & YIEHTD
FWLEZ (y) LOEDHBERZ%RZ L y=0.76 x+1.74
mm, r=0.78 T 1% LA T OfEfsR-cH B OB AR L.
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Fe 22 GlOTIBRADIES (y) LADAIRNAKICORE &
() (0~3 ) w2\ Tk y=0.68 2+7.16 mm (r=0.42,
p=0.05) TRINDEEOHEAE % 7-.

—7J, a2 X5HIR0EX (y) LTRTOAIKL
O () & OfEicit y=0.426 £+7.76 (r=0.29) D[EFH
REZIDTECEBEOHE Y HR LDl ot WETHh
EARINCEZEL, R L TR ONIROIEEE & 0
FOEKAORE S zF—% T sHAER L. o
a — MR OTIRDEX L FEORLDEEDRRE L L { —
LT Lo LR« 2 —[ROL TRk %
BRACDOBEAZ LT LTI L7\ Z E2Mm b, 1R
CARKACDTRE % TH1T HEERLB WL DI TH B & &
K E iz (Table 4).

Table 4 The thickness of anterior mitral valve
measured by echocardiographic method
preoperatively (A), the thickness meas-
ured by direct wvision (B) and the
degree of calcification of 22 resected
mitral valves (C) in patients classified
in GII and G III

(A) (B) (C)
Case Age |thickness in| measured | degree of
echogram | thickness |[calcification
1 35 9.756 7.5 3
2 56 10.87 12.5 3
3 25 7.6 75 0
4 54 8.7 7.0 2
5 52 8.7 9.0 3
6 37 8.7 7.0 1
7 57 9.78 8.5 3
8 49 7.8 8.5 2
9 42 8.7 8.5 1
10 28 9.78 9.0 0
11 56 7.83 7.0 2
12 43 4.35 6.0 3
13 52 8.7 9.0 2
14 44 6.73 75 2
15 48 10.86 10.5 3
16 52 8.67 10.5 3
17 32 8.7 8.0 1
18 47 10.22 11.0 3
19 53 8.7 7.0 1
20 5l 6.5 9.0 1
21 85 5.4 4.0 0
22 54 9.78 9.0 2

iLtERFE 1979

3:1:3 =HICHUBEMFMLN: IFTL3BHIF
ZGHEIH (MC) 7230 ¢, 11 BE38 B MC 1941, SHic
I 10 ficix MC 13754, F<CHBIG (VR) &1
2T s, COLSATHIOMIBS = 2 — KPR I
TR PRARZE DR DO FREDTIEE & L { —F L C
Epvbon D, HIULFRC, FHEEHE 0 8HRE H 6 b

Table 5 The miscellaneous findings in preoper-

ative and postoperative 14 cases of
mitral stenosis

(cm?) |elliptical|circular EF
Case | Age | Cath. | Echo. | Echo. |(D)cm ir
MVA | MVA | MVA Bop
1 37 1.74 0.89 0.59 0.87 | 12.2
2.54 1.4 0.93 1.09 | 289
g 38 1.04 0.65 0.45 0.76 | 16.3
1.76 1.39 0.93 1.09 | 424
3 62 0.88 1.18 0.79 1.00 | 124
2.92 2.69 1.79 1.51 | 23.6
4 62 0.7 0.68 0.45 0.76 3.8
1.41 1.70 1.13 1.20 | 22.8
. 29 1.36 1.13 0.75 0.98 | 19.6
1.96 2.34 1.56 1.41 | 342
6 4 1.02 1.13 0.75 0.98 | 19.6
1.96 2.34 1.56 1.41 | 342
7 a7 1.04 1.13 0.75 0.98 717
5.10 3.13 2.09 1.63 | 26.7
8 30 121 1.13 0.75 0.98 | 10.4
2.50 292 1.81 152 | 359
9 53 0.62 0.68 0.45 0.75 | 13.6
1.20 1.60 1.01 1.13 | 204
0.53 0.70 0.47 0.77 6.7
10 47
1.29 2.00 1.33 1.30 | 19.6
0.68 0.70 0.59 0.87 7.6
11 41
1.50 1.39 0.93 1.09 | 439
1.13 0.89 0.59 0.87 | 12.0
12 50
1.60 1.99 1.33 1.30 | 35.9
1.42 2.02 1.35 1.31 | 22.7
13 59
1.58 2.17 1.45 1.36 | 31.8
1.42 1.40 0.93 1.09 | 12.39
14 36
2.34 3.01 2,01 1.60 | 374

(D): distance between anterior and posterior
cusps.
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LDIRTHEF ML 5 52 &A% nh. 2 2 CH 11 FEOLE
#FlciE MC, VR offfaiasre 2B & 0 #IR S e
M a—XOFF Bb retrospective &8 F7 & Nz TH
7z (Table 3). 5 IT BED R KIRIA O L Tk MC, VR
OIS TITERM AR L. Lo LIROFDNEERE T
(¥ MC 7.21+1.96 mm, VR 9.16--1.60 mm & i DF
A EE M (p<0.05) k> bitfz. Table 3. b. D IF
AOFR»BE 2 Tz a — KOO IENSE IS &1LY)
BT 50 IKALDRLE L X TE B0 ARSI E
THREO WO ENFH CTHHZ LERTLOL
B s.

3.2 [BIEFIEAEREICH T DT EMRTOmMITHEN K 5

Tl I—RIc KB 3hBRHEE (Table 5)

3:2-1 RIS GBI LIS 0 2 7 5 2 P PR
L, BB nmEEIskT A L2 AME LT 5.
BEE IR EOHELZ D 2 &b LINERDRER,
HEBEMA D RS OUEEERIC O\ CORE N e S AN X &
H 2 TB. AT - 7otifn 14 fE FlO i wi oLl 2 7
— 7 L D Gorlin K8 235 2 o OEE (2) &, #
IR OTIERE OIEEE (D) OWED B 2 bR Ak
W& &7 Ul DR (y) & OFEBIRES Uic. WL
Wil y=0.552+0.45 (r=0.54, p<0.05) X5 fii % ik
y=0.45241.00, (r=0.74, p<0.01) + 45 & 7o 41 % 2 7=
(Fig. 6).

3:2-2 FE/-(EIBFATRHKRIBEE EF slope (¥) & Gorlin
KO OFOERE () EOHIE: y=812x+3.80 (r=057,
p<0.02) & iHHEIC W CEBRHEREEZR L. LavL
F—EHHitso EF slope & Gorlin & o MVA &
ORI A BEERMBITI R E DB ot Tk
WG, 251k ET slope AR EIRA /2D BT
BB HEEEITRL 5 5, EF slope ©HZ OB CIEFE(
CXBF 0RO EAHELLINE VSRR A2
(Fig. 7).
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Fig. 6 Correlation of calculated mitral valve
orifice areas between catheterization
and echocardiographic methods in 14
patients of preoperative (left) and post-
operative (right) mitral stenosis.

(mm/sec.) Preop MS Postop OMC
20
N=14
y=-0.7x+33.0
o
5 °
i e
= °
.
10 °
° 10,568 10 b r=0.09
L P<0.02 (sig.) p=0.2 (no sig)
—
g 1.0 2.0 ° 1.0 2.0 3.0 4.0 5.0
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Fig. 7 Correlation between mitral valve area
(MVA)and EF-slope were demonstrated
in 14 cases of preoperative (left) and
postoperative mitral stenosis (right).

3:3 E—H - FEHIBEMEEECHIZTI-HFR
D HBHI-FATRBEAXINE (Table 6)
AT 1260 (AT, BB IF A9 B «hn
Z, WikEEEZERORBEIF: 18EH (CHH OIS
3 —o MVA, EF slope (HIZ D Wi Lic. %

Table 6 Preoperative and postoperative findings in primary and secondary mitral
stenosis were compared to the other group of postoperative mitral stenosis

MVA amplitude EF slope thickness
Primary MS | Preop. 093:£020 | 2167452 | 1156+ 448 | 7.06::1.39
G-A
N=12 postop. 2024056 | 22834484 | 3204+ 8.00
secondary preop. 1.18+0.34 20.24+3.14 14.02+ 4.25 7.20+£2.08
G-B Re-MS
N=9 postop. 1.74--0.49 22.11+2.64 29.04+ 5.70
G-C other MS N=18 2.00+2.36 20.22+4.15 26.31+16.81 6.38+1.58
G.~C.: other different 18 cases of postoperative mitral stenosis who were followed up

for long term period.

(mean=+SD)
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DOFEF, A, BWEED MVA, EF slope filii & o i
IO U, i3 3g B iedin & R L. F72 C I MVA,
EF slose 13 A, B Ot D¢ it & (2T R S fli ik
L7z BLEodigEns, ilith MVA, EF slope ®
EEIAM—E OB EE U, JRAEN L L s A i
0 B — RSP FRAHE &R FRE 7 BT A i3 & & Ao
Sic. Lichio THIER T 2 — XD FT RO Zuhs & 5420
2, ToOREOHENTIEEE 2 Bh, = a—Xoffitk
FIBZE G4 22 oF Atk vR & .
3-4 BEEAFHROBENFOERUEME (Gorlin XD
MVA) D& 1= O i

MC oififi 14 50, VR osfif 12 fiE¢ (Hancock 4
RFPEH) s\ CHli 1~2 7 A S 5 — 5 viRE A 1T
W, Gorlin X22H MVA %5 L7 (Table 7). MC §E
T MVA % 14 §EHCF 1 1.0434+0.33 cm? & f#
ZEIRfEA R LTy, MC flificis MVA (% 2.1040.97 cm?
£ 2 EOBERENM ST 0 B IER Stz Lo L Hancock
I (§27~31, S5 No. 27.8117) & Hte 12 EFITIL,
thite 1~2 2 Ho W M H - T IE 0 F i 24Tk
6.4~18.2 mmHg, % #310.05+4.63 mmHg & rf 25 fE oo f:
ARRAEDRIE L T\ B & L &7z, B Hancock Fp
fEGID MVA 11 1.18~2.31 cm?, /4 1.6440.31 cm? & s

SERE DOBEREMIRZENTE 2R LT o, & O (IE

Table 7 Postoperative hemodynamic data in
12 patients received mitral wvalve
replacement with Hancock prosthesis

Cass | Age Hancock MVG MVA
B . (mmHg) | (cm?

1 31 29 9.4 1.93
2 37 27 7.06 1.46
3 30 31 12.3 1.90
4 48 27 2.19 1.44
5 34 27 11.1 1.33
6 41 27 13.8 1.48
7 38 25 9.1 1.9
8 49 27 8.6 1.46
9 53 27 17.57 1.59
10 43 29 18.20 1.18
11 48 27 4.88 2.31
12 34 81 6.4 1.73
m=*=SD

Aoy F T 27.83+1.72 | 10.06+4.63 | 1.64+0.31

MVG: mitral valve gradient

MVA : mitral valve orifice area

o (0 I S

% [ EL I A T il FLIREERE 1979

ZEWIAT Hancock Fpa V7ol E, i oo BEREM 7P 1 i
feik 2wwmm&ﬁﬁﬂbéwm;0&J&k i 23
D, MATIFMCEICIIEEE ST Z £ &R LT
Wh. Lo EnBLLACHRFOEZ ik i T 55—
DRI ETTL B D EFE 2 BN D (Table 7).

4 & E

[EHIE SR EHRIR O RINER AN I\ T, 28U B i
D AAFHRIEFHHERATRE DI D Z I Ll L C & 33 T RS
THDHECZ BV, Z OSBRI 5 o Fl
RO g E LT THERERTRINCEFAT 2] &0 5%
Z X DEWIEAFRD BT F TS ST 5 & &k
W5 ETL L. (SIS EHARRICEE L T B\
T, M-mode = a2 —¥?) S\ ClffffE = a — o B X v
AT D IR H T B HER R E b THARN I b D &g
o> CEfe. EEMEz 2 —~NEe e T4 7 —71CEH T 5
v v ECREIEf O R RT A X AR T X Ao

59, kD M-mode = 3 —[¥ L% x a —IlifRo 55T
%%h®f¢Mme*35i5L&ot.x%yvm%
Hra—cLor )y T7—va o Tk (EIES
D M-mode = 2 — [ &5t L, 83 4l MS JiE{ % Nanda
et al® O HE U CEIERE O/ fH% retrospective 1T
o Z oG, 5 T REOTTIEARIRIE (W) Ak &
<, FEDNE DT RSB D 90% A2 s Y)BH I 1 H AL
W7 EIEIEN TH B & & i~ 7. FIc8 T FHC @4 5
MIRIEARIRIS T, O NLE D] 7 I T TR g
WABEL I LRI ZoZ ki I, TITRE

DFIESR = 2 — KO R 25T 2 & DX Tkl s ) o
LILRHANC B TIRIE S, Z DIDFRiA & b Tht
B EEET LS A2 ExaRlLic. Lnl, MS fEHO
KRR o Bl dinne s Lo MV = 3 —K%&RL,
F B HOSE G (384§ 19 f), Nanda et al® O34y
@7 Glp 15 4) 42 D 49 50% A IF B A LB L LT
Nanda et al®) O 45 CXE 1T FEOREFIF 2 dibB, 77

BRI DT BN X h IR E e hm T o —
KT ROATE SN ST gy, #HE BRI I 22
BRI D EL I & LT IRAF L e Tl iio MV
T 3 — X DD )L X s b HEEEDYIR IO JE X D Gt
B EOBRETHIL 5 Boa gt Lic. o ofi Rl ol
RN A BB H 5 2 L%, MV =3 —X0
JEZ %L » CHDOIEZPMTRNCHEILIL 5 5 2 L&Al 1.
ATl Z &K, & 1L FERE H s W TSGR 238
RS TR AT L o — XTI, §iRRE EEE
ho TEEELs T % Lz 7o, /¢ Nanda
et al® o x 3~ 1, 1, 1L BRI KAEORLEE 27~
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TIRECH B L Lic. LnL, H&BIRYBRAE kD
HFOEX L, FOROEIREORBE L I HEC—F%T 52
ERRLAIH, Moo 3 ~XOFgR 0L S L)
DAPALORE & X EC—F Ui C &R o7, L
L7esih, MS ek L MC 2V % ©h 54 (i Lo G

IRACDREEE DD T EGIC IR B s, Zhilne, B
T AN ET 5 Tc R E2 B <BH, 1iRoEE, FHK

{EDRER X b IEMEICHUE Lz AWk b L o
THH 5. EIEFBEAEDO RN CIEME R M2 & DB
&, BB 1L RHEGICRTRRIIC A HIBE— PR | o7 i
FFMEIT, T OFMRI A IF 2GRl 3 2 2k o—
WAL PIE E T - T B FHHBIL, B —pmsTh
SATL & L TSR CHETT » T B iEMEE—2 D
FEHEFRFFLEE AR L. i@ oz 2 M X b
e Lic M-mode EIEF < 2 —XIOFiHkIe DM 22, #ii
KD (D) O GEDLEE VR T L7z,
ratna et al® (% Gorlin X8 © MVA * = a2—X MVA
EARAED 7o\ EFIC LA ATRTE ST LT Jg@ﬁiﬁf«l
ARLICEV S, Larl, HH LIRS IR o Al
BOREH & LIl B OB FECHET S & 5m Lz
oo 2O ERMRISEN MVA SEEGE MVA & i3—3
THEWOKRTH D, MIBARAEOEEEED X o
THMdEEEE 2 T B

Zofll, M-mode =2 —[X® EF slope i1 < X b
Gorlin X0 MVA & OHIEEN S B Hs b D ik n T
CETCHDD, EMEIAEOHBEA RS oo b X
NTHBS60. Lnl, AfiXOMENDS, HIEFPED
i Gorlin X, MVA & EF slope fli& OIS
DA A Z & D7Dy, ITER LM o Bk B i 285 b4
DI ENRESR, B0 EF slope {HiLI7o0giGERE % W
Lz s\ Z Edvbhhsic.
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