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Summary 

¥[ultiple variables influencing long-term functional rehabilitation after open mitral com・

missurotomy were examined in 60 patients who survived for at least one year after surgery and 

were followed for one to 17 years. The preoperative duration of symptoms, presence of atrial 

fibrillation or coexisting valvular disease and cardiac size shows a signi五cantpositive correlation 

with the results of open mitral commissurotomy. The pathology of the mitral valve is an ad・

ditional, and more important, contributor to the prognosis. The results of valvotomy in cases 

with subvalvular lesions were poor. The division of fused chordae or papillary muscles yield 

benefits, but late deterioration occurred in some cases. 

In order to improve functional result, early operation, prior to the development of atrial 

負brillationor secondary tricuspid regurgitation, is recommended. Valve replacement in cases 

with significant damage to the mitral valve apparatus should be considered more actively than 

before, the risks of this procedure have decreased in recent years. 

Introduction 

The results of surgical treatment of heart disease become apparent only with long-term 

observation of patients. Open mitral commissurotomy (OMC), which is the treatment of choice 

for mitral stenosis, has certainly saved or prolonged the lives of many disabled patients. How-

ever, it is not adequately clear whether another goal of surgeηF has been achieved; i.e., enabling 

a patient with significant mitral stenosis to lead an active and useful life with no symptoms. 

Key words: Open mitral commissurotomy, Subvalvular mitral stenosis, Valvotomy vs valve 問 placement,Radio・ 
cardiography. 

索引語：直視下僧弁交連切開術，僧帽弁弁下狭窄，弁切開術か弁置換術か，ラジオカルジオグラフィー．

~resent address: The 2nd Surg1叫 Department,Faet均 ofMedicine, Kyoto Uni刊出け， Sak戸・kuKyoto, 606, 
Japan. 
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Table I. Cases of mitral commissurotomy between 1962 and 1978. Three late deaths were due to cerebral 
hemorrhage (one), reoperation because of restenosis (one) and unknown cause (one). 

Procedure 
No.石7
cases 
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:Cate :Cost to 
death follow-up 

2 7 

0 1 

1 2 

言己丙Ivor
followed 

52 

8 

0 

4 3 ' Total i 77 10 I 60 
, (5%) (4%) I 

OMC: Open mitral commissurotomy, TAP: Tricuspid annuloplasty, AC: Aortic commissurotomy 

This report focuses on patients who have survived for at least one year after OMC and tries 

to define the factors which prevent complete recovery (New York Heart Association, NYHA司

Class I) following OMC. 

Materials and method 

Of the 77 patients who underwent 01¥IC for mitral stenosis between 1962 and 1978, 60 

survivors have been followed in clinic visits or by a mail survey for one to 17 years (mean 7 .3 

years). Fifty-two had O:VIC alone and eight had additional tricuspid annuloplasty (Table I). 

Patients treated with valve replacement at the time of OMC were excluded in this study. The 

ages of the patients varied from 22 to 52 years with a mean age of 36.6 years. There were 14 

males and 46 females. The preoperative NYHA classification was 23 (38%) in Class II and 

37 (62%) in Class III. :VIitral valvotomy was performed without anoxic arrest in the earlier 

cases, but in recent years simple anoxic arrest (22 cases) or cardioplegic arrest (6 cases) has been 

used. 

The pre-and postoperative hemodynamic status was followed by radiocardiography (RCG) 

which was analyzed by an analog simulation method. 8> Among the many variables obtained, 

100 
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(n=73) 
Survival curve 

50 

curve 

1 5 10 (yrs.) 

Postoperative period 

Fi~. 1. Cummulative survi¥"al and symptom-freeぐur、＇CS. Operati¥"e deaths ¥¥'ere 
excluded in this五gure.
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Cause of deterioration 

Table II. Probable causes of late deterioration. 

No. of cases 

Restenosis 

Arrhythmia 

Unknown 

Present NYHA Class 

7
・

の

4
n
J
U

¥¥ <>r計、（ 2 casοぉ）

Comparison with 

Fig. 2. Present functional Class and comparison with preoperative state. 

preoperative state 

a) 

Table III-a and b. Comparison of preoperative variables basesd on postoperative conditions. 

Significantly (pく0.05えPく0.01)**different from values of NYHA Class I group. 

Present i I I P町叩 ！ 日istoryof t Duration I ~－ [ i A田叩M
NYHA [ No. of [ Age I NY~A ¥ 'ofsvr otoml P問 0・［ Preop・ivalvular 
Class [ cases I (years) i Cl日； I C:¥!C i Embol吋 CHF I ふふ） I AF I CTR [ dise蹴

i I 35 I 2. 5 I I 6 I 3 ! 6. 3 I 6 i 0. 54 I 5 
I I 21 1 土9 I 土o.5 I 0 i (29%) i (14%) I ±4. 2 ¥ (29%) ! ±o. os I c開）

I I 38 [ 2. 6 i i I 6 I 6 i 8. 6 I 20糾 Io. 58 I 1s事
II i 30 I I I I I I I I I I I土8 I土o.5 i C3%) I c205ぢli c20%) I ±7.3 I (675ち）｜土0.08 ! (60%) 

I ! 36 ! 2. 8 I 3 I 1 I 5 ! 11. 6ホ＊ I 6* . 0. 63* I 3 
III l 9 I土11 I ±o.41 c吻）｜（吻）（（吻） i ±4. 2 I c時）土0.09 (33%) 

C:¥IC: Closed mitral commissurotomy, CHF: Congestive heart failure, CTR: Cardiothoracic ratio, 

AF: Atrial fibrillation, 

b) 

Present I Cardiac I Pulmonary I Pulmonary I l Mitra! 
Ny HA index wedge I art町（syst.)! LVEDP I valve area 
Class pressure : pr百四日 I : 

一一一一一.L_(l/rr1in ／~＇） (mfl1Hf;J '_J竺旦！：：！＆＿［ (mmHg) I (cm2) 

I I 2. 8土0.7 18土5 50土24 I 7土2 I 1. 2土0.5

II 1 2. 7土0.6 18土5 43土16 : 9土4 I 1. 2土0.3

III 2. 5土07 18土4 54土23 I 7土3 I i.1土M

L VEDP: Left ventricular end-diastolic pressure 
mean土SD
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cardiac index、rightand left heart volumes (RHV and LHV）、 meanpulmonary circulation time 

(PCT) and RHV/LHV ratio, which are especially influenced by mitral stenosisto>, were examined 

in this study. 

Results 

Cummulative survival and symptom-free (:¥YHA Class I) curves are shown in figure 1. 

Although the long-term survival rate is satisfactory, the symptom-free rate is less than 50% even 

in the early postoperative period and is approximately 30%以 10years. Symptomatic deterior-

ation after a period of improvement was noted in 11 patients 4 to 16 years after surgery (Table 

II). Two of them required mitral valve replacement 11 years after O:¥IC because of restenosis. 

At repeat operation, severe calci五cationof the leaflets, not present at the time of the first pro-

cedure, was seen in both cases. Nevertheless, approximately 70% of survivors still improved by 

at least one functional class, although half of them remained in Class II （五gure2). 

Preoperative conditions were correlated with the postoperative functional status (Table III 

乱＆ b). Longer duration of symptoms, atrial五brillationand cardiac enlargement wer巴 signifi-

cant adverse factors denoting a poor prognosis. The cardiac index also appeared to affect the 

results, but not statistically significantly. 

The operative findings were considered to correlate closely with the prognosis of 0 :¥IC 

Calcification of the cusps, if not severe, did not appear to influence the results (Table IV-a). 

The production of slight mitral regurgitation by radical commissurotomy did not significantly 

affect the results, although the postoperative period was relatively short (less than two years) 

Table IV-a, b and c. Operative findings and their e仔ecton the results. 

a) Calci五cation b) :¥Iitr<d regurgitation (:¥IR) 

! 1 Present N ¥'HA Cla s 
I No. of Postop. メoof i 

Present l¥YHA Class 
Grade 

I cases , 
i "1  I iIIIIII 

MR cases In Im 
ヌ。 52 19 

26 7 
〔37%〕 ＋ 

Slight 5 
2 

3 。
(40%) 

Moderate 
3 。 1 2 to Severe 

Cl Left atrium thrombus 

日 bus 叩 m ! No. of…よはmiよ机｜

SR o : o ! o I 
＋ 

AF s i 2 I o 

SR 21 I 3 1 

AF 25 I 8 1 

SR: Sinus rhythm, AF: Atrial fibrillation 

12 ' 5 
' (42%) 

I 16 48 I 
(33労）

Present NYHA Class 

2 
(25~ち）

19 
(37%) 

II 

5 

25 

2 

7 

III 

1 

8 
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Table V. Comparison of variables among four groups classi自edaccording to grade of subvalvular 

damage. Two cases only with severe calcification were excluded in this table. 

Grade of「目白durei ' Present NYHA Cl山 ip州 op. I Associated No.ぱ

sub1：：：~~1小J：山 Group ~~~e~f i-I一一「 III：説話 AF vf~：i~：r id勺：ted

I 1~s10n 1 

B 20 。
6. 8 4 

0 . 0 土4.7 : (2996) 
7. 8 ' 15** 

17 3 土4.8 ! (7596) 

l 5. 2:?: 10 
8 ! 1 I 

i土2.s I (63%) 

- ; -I 9. 4 8 
4 I 4 I I I土3.7 (10096) 

2 。
(14タlS)
11本 3 

(5596) （旦Sfil_
7 4 

(44%) (25%) 

3 4 
(38銘） (50%) 

No or 
mild 

A 14 14 
None 

Moderate 
to severe 

Scnaration of 
chordae or C 

~ill竺L~·－L ___L__ 

None I D ! 8 

16 
）
 

FF% 
an宅

A
U
1
 

r
’ι
、。

本p<0.02, 本本pく0.01,when compared with group A. 

※pく0.05,when rompared with group D. 

in all five patients with mitral regurgitation who remained in NYHA Class I (Table IV-b). A 

left atrial thrombus in eight patients with atrial fibrillation had no significant relation to the 

functional results or to pre-or postoperative embolism (Table IV-c). 

Subvalvular lesions were arbitrarily divided into "no or mild" and "moderate to severe” 

grades. The former was easily treated with simple valvotomy, but in some the result was excellent 

(NYHA Class I-Group A) and in others less satisfactory (more than Class II-Group B). In 

the latter, stenosis was not easy to relieve. Some were treated by separation of fused chordae or 

incision of papillary muscles (Group C) and others were not (Group D). These four groups were 

compared (Table V). Group C, with division of chordae or papillary muscle, showed a better 

functional recovery to '.¥!¥'HA Class I in seven of 16 patients ( 44%) than did group D (p<0.05), 

although the follow-up period of the former (5.2士2.8years) was significantly shorter than that 

of the latter (9.4士3.7years) (p<0.05). In patients without significant subvalvular stenosis, 

the presence of atrial fibrillation and coexisting valvular lesions appeared to be significant factors 

in自uencingthe results (p<0.02 and p<0.01, respectively). The hemodynamic state of each 

group followed by RCG (figure 3) revealed that the cardiac index in group A improved soon after 

surgery and remained normal thereafter. On the other hand, in groups B and C there was some 

improvement in the early postoperative period, then deterioration occurred more than five years 

after commissurotomy. Group D failed to show any improvement with surgery. Although 

improvement of heart volumes was less satisfactory even in group A, the values in groups A and B 

appeared to be better than in groups C and D. The changes of PCT, affected not only by 

pulmonary blood volume but also by the cardiac index, were reciprocal to those of the cardiac 

index. 

Discussion 

Although most patients with mitral stenosis obtained symptomatic relief after OM C, some 

patients did not improve or experienced recurrence of cardiac symptoms. Of the preoperative 

factors, longer duration of symptoms, atrial fibrillation‘仁ardiacenlargement and coexisting 
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Fig. 3. Data obtained by radiocardiogram. Normal values are shown by black shadows. 

valvular lesions a仔ectedthe results adversely. We had previously reported that most of these 

factors were also significant in the prognosis of valve replacement7> Pathology of the mitral 

apparatus and myocardial dysfunction were considered to be other, and probably more important, 

factors influencing functional rehabilitation目

Progression of mitral steno川 andlzmmJ; of s川 'gl'l'.l’ Diseaseswith left ventricular overload、

such as aortic valve disease or mitral regurgitation、arelikely to lead to severe、perhapsirre-
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versible, left ventricular dysfunction at any time. Therefore, early operation is advisable2>. It 

is thought, however, that myocardial damage in mitral stenosis is essentially determined by severi-

ty of the initial rheumatic inflammation, and FOWLER et al. 3> state that there is no resaon to 

recommend surgery until the patient is progressively limited, because earlier operation yields no 

benefits in the preservation or restoration of myocardial function6> On the other hand, patho-

logic changes of the mitral apparatus, the degree of which could also be related to the severity 

of the initial inflammatory process, may show a later progression, especially affecting the anatomy 

of the cusps, as seen in our reoperated cases. This late progression is considered to be a non-

specific process resulting from trauma to the valves caused by turbulent blood flow, analogous to 

the mechanism of calcific aortic stenosis developing upon a bicuspid valve13>. From this point 

of view, SPENCER14>, BoNCHEK1l and their associates argue for early operation. Furthermore, 

they have pointed out that delaying operation may lead to serious secondary complications, such 

as atrial fibrillation (55°~》 in our series) and thromboembolism (22% in our series). The duration 

of symptoms, in our study, was significantly longer in the patients with poor results (NYHA 

Class III) than in those with excellent results (Class I) (p< 0.01). This finding might be due in 

part to the development of atrial五brillationbecause of significant differences of duration of 

symptoms between those with atrial fibrillation (9.9士6.2years) and those without it (6.3土5.6

years) (p<0.05). However, the severity of subvalvular changes was not affected by the timing 

of surgeηr, since no significant difference of preoperative duration of symptoms was noted 

between those with no or mild subvalvular changes (groups A and B, 7.9士5.5years) and those 

with moderate to severe damage (groups C and D, 8.6土6.7years )(p>0.6). 

Valvular anatomy and residual stenosis or restenosis: Deformity of the mitral valve is closely 

related to residual stenosis or restenosis of the mi tr al valves,12J. HIGGS et al. 4J stated that residual 

stenosis was a commoner cause of residual or recurrent symptoms than was restenosis. If 

fibrocalcific changes of the leaflets are severe, stenosis may persist due to the inability of the 

leaflets to be moved by the available filling pressure even after the commissures are cut all the 

way to the annulus13J. For mild calcification, however, commissurotomy is still recommended, 

even in a second tria!9J. On the other hand, involvement of the chordae or papillary muscles 

may cause a "funnel-type”deformity of the mitral valve which makes relief of the obstruction 

impossible13l. Hemodynamic data by RCG revealed incomplete relief of stenosis in group D. 

Separation of fused chordae or papillary muscles, which was first performed in our cases in 

1969, resulted in symptomatic as well as hemodynamic improvement. However, in four of 16 

cases (25%) deterioration occurred after five-year period of improvement. The reported inci-

dence of restenosis after valvotomy varies greatly in the literature, but appears to be significantly 

lower with the open method than with the closed methodll>. Restenosis was confirmed in seven 

patients of our series by RCG or echocardiography who also showed symptomatic deterioration 

4 to 16 years after OMC Five of them had significant subvalvular lesions also. 

Commzssurotomy versus valve replacement: Cases of "commissure type" mitral stenosis with 

little involvement of cusps and chordae are good candidates for valvotomy and are the only ones 

in which good long-term results can be expected. On the other hand, heavy calci五cationof the 
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Fi邑.4 Comparison of survival and symptom-free curves between cases with open 
mitral commissurotomy for isolated mitral stenosis and those with mitral 
valve replacement for isolated mitral valvular disease. Operative deaths 
are excluded in this五gure.

leaflets is a definite indication for valve replacement. Between these two extremes, the choice 

of operation, valvotomy or valve replacement, varies not only with the巴xperienceand attitude 

of the surgeon, but also with the type of valve pathology seen i4）ー Itseems likely that involvement 

of the cusps and chordae in the stenotic process would permit the attainment of only temporary 

relief of mitral valve obstruction 13l, even if fused chordae or papillary muscles are split in an 

effort to avoid valve replacement, as shown in this study. Thus, valvotomy in such cases is merely 

palliative when we aim to achieve complete recovery to .'.¥YHA Class I with surgery. In our 

experience, the symptom－仕eerate after mitral valve replacement for isolated mitral valve disease 

(mostly mitral stenoinsu伍ciency)was significantly higher than after 0 '.¥1 C for isolated mitral 

stenosis (figure 4). Since the latter included cases with good valvular anatomy as well as with 

subvalvular lesions, the di仔erencewould be more significant if only patients with subvalvular 

lesions were compared with those treated by mitral valve replacement. Postoperative embolism 

was found in one patient in the valve replacement group (0.013/patient-year) and in two patients 

in the OMC group (0.007/patient year) in this series (p>0.4). The operative mortality rate for 

valve replacement (22%) is higher than that for 0:¥1C (6%). With the fall in mortality in 

recent cases due to continuing improvement of surgical techniques‘myocardial protection during 

surgery and artificial valvesぅ thevalue of valve replacement is increasing in our clinic. 

In order to improve functional rehabilitation, early operation, prior to the development of 

secondary complications due to long-standing mitral obstruction, would seem to be indicated, 

especially for patients who are unable to function in NYHA Class I but have good valvular ana-

tomy. The choice of operative methods, valvotomy or valve replacement, for patients with 

significant subvalvular lesions, which can be precisely evaluated by echocardiography pre-

operatively, depends on the individual’s life-style and wishes15l Valvotomy for such patients 
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is perhaps safer, but less curative than valve replacement. It is usually stated that a candidate 

for valve replacement should be in functional Class III or IV. However, valve replacement in 

the advanced stage of the disease may not truly rehabilitate the patient because of the develop-

ment of persistent atrial fibrillation or secondary tricuspid insufficiency. 

Acknowlegement 

The authors wish to express thanks to the staffs of the radiocardiography team in the Department of Nuclear 

Medicine and in the 3rd Department of Internal Medicine, Faculty of Medicine, Kyoto University, for their kind 

presentation of patient’s data. 

Reference 

1) Bonchek LI: Indications for surgeηr of mitral valve. Am J Card 45: 155 158, 1980. 

2) Carey JS, Plested ¥VG, et al: Cardiac valve replacement. The rationale for earlier operation. WestJ 

l¥led 121: 274-280, 1974. 

3) Fowler NO, Van der Bel-kahn JI¥I: Operations on the mitral valve. A time for weighing the issue. Am J 

Card 46: 159-162, 1980. 

心 HiggsLM町 GlancyDL: Mitral restenosis. An uncommon cause of recurrent symptoms following mitral 

commissurotomy. Am J Card 26: 34-37, 1970. 

5) Housman LB, Bonchek L, et al: Prognosis of patients after open mitral commissurotomy. Actuarial 

analysis of late results in 100 patients. J Thoracic & Cardiovas Surg 73: 7 42ー745,1977. 

6) Kennedy JW, JG, et al: Left ventricular function before and following surgical treatment of mitral valve 

disease. Am Heart J 97: 592 598, 1979. 

7) Konishi Y, Tatsuta N, et al: Late results of aortic and/or mitral valve replacement. Factors influencing 

long-term functional status. Arch J ap Chir 49: 323 337, 1980. 

8) Kuwahara ;¥I, Hirakawa A, et al: Analysis of radiocardiogram by analog computer simulation. lnternat 

J Biomedical Eng 1: 13-25, 1972. 

91 Lachman AS, Robert WC: Calci品cdeposits in stenotic mitral valves. Extent and relation to age, sex, 

degree of stenosis, cardiac rhythm, previous commissurotomy and left atrial body thrombus from study of 164 

operatively-excised valves. Circulation 57: 808 815, 1978. 

10) Motohara S: Studies on mitral stenosis by analog computer analysis of radiocardiograms. Changes in 

cardiac output and distribution of circulating blood. J ap Cir J 41: 955-966, 1977. 

11) Mullin :¥lj, Engelman R:¥I Experience with open mitral commissurotomy in 100 consecutive patien臼．

Surgery 76: 974 982. 1974. 

12) Oyama C: Clinical assessment of the vavotomy for mitral stenosis. Late study of hemodynamic at rest and 

during exercise after open mitral commissurotomy. J Jap Associat Thoracic Surg 26: 855← 868, 1978目（in

Japanese). 

13) Selzer A, Cohn KE: Natural history of mitral stenosis. A review. Circulation 45: 878 890, 1972. 

14) Spencer FC: A plea for early, open mitral commissurotomy. Am Heart J 95：・ 668670, 1978. 

15) Starr A: Acquired valvular heart disease. In Blade’s Surgical disease of the chest edited by E侃erD. B .. 
日t Louis, Mosby Co, 1978, p 506-508. 



和文抄録

直視下僧帽弁交連切開術後の遠隔成績

一ーとくに術後機能回復に影響する因子について一一
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僧帽弁狭窄症（MS)1ζ対する直視下僧帽弁交連切開 悩期間，（2）心房細動，（3）合併弁膜症，（4）心拡大などが

術（OMC)は，定型的手術としと確立されている．そ 有意に術後機能回復lζ影響を与えた．従って，心房細

の遠隔成績の報告も数多く大体満足すべきものである． 動の固定化する前，あるいは二次的三尖弁逆流の発生

しかし手術目的を MSの根治（無症状な状態で完全に 以前に早期に手術を行う心要がある．更に僧帽弁病変

社会復帰させる）とする立場からみると，現在の OMC の程度も結果を大きく左右すると思われ，とくに弁下

の結果はなお姑息的な感が強い．我セはO'.¥IC後の完 狭窄を有する症例に対する弁切開の結果は不良である．

全回復（NYHAI度）を妨げる因子の解明を目的とし これら症例に対する癒合鍵索．乳頭筋切開術は明らか

て，術後l年以上生存した60人の OMC患者（平均追 な効果を有するものの， 5年以後に悪化傾向がみられ

跡期間7.3年）を対象として，アンケート調査および る 最近の僧帽弁置換術の成績の向上を考慮すれば，

外来診察とくに radiocardiographyなどを利用して分 かかる症例に対して，以前よりもっと積極的に弁置換

析を行った．その結果，（I）症状発現より手術までの病 を考慮すべきではないか．


