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As early as 1923 Cutler and Levine tried unsuccessfully
to treat rheumatic mitral stenosis by excising a portion of
the mitral valve. The first successful attempt to treat
mitral stenosis surgically was reported by Souttar in 1925,
after that, surgical approach then lay dormant for over two
decades until Harken and associates in 1948 and Bailey in 1949,
independently demonstrated the value of digital commissurotomy
(Isom et al., I983). 1In the fcllowing decade a mitral valve
dilator was developed in England by Tubbs (Spencer, I983).

Open heart surgery then became feaszible with the first
successful operation by Gibbon in IS953. In 1956 Lillehei
performed open annuloplasty operation for severe mitral
regurgitation and open mitral commissurotomy for mitral
stenosis (Spencer, I383).

Since the first mitral valve replacement was performed by
Starr in 1960, substantial improvement has been achieved in
terms of decreased operative mortality as well as diminished
late complications secondary to improvement in valve dura-
pility and haemodynamics (Macmanus et al., I980).

The aim of this work is to review the experience of
Maadi Armed Forces Hospital in open rheumatic mitral valve

surgery during the last 5 vears.
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ANATOMY

The mitral valve is a complex structure consisting of
four major components: leaflets, chordae tendineae, papil-
lary muscles and annulus (Perloff and Roberts, I272).

The mitral valve consists of only 2 leaflets: the
anterior one has a2 much longer basal to margin length than
does the posterior leaflet, but the length of the annular
attachment of the posterior leaflet“abcut 6 cm" is about
twice that of the antericr leaflet"about 3 cm" however the
surface area of each leaflet is virtually identical. The
posterior leaflet has a true bundle of fibrous tissue 'the
annulus" seperating the myocardium of the left atrium from
the myocardium of the left ventricle. The posterior leaflet
in a large sense is simply an extension of mural endocardium
from the free walls of the left atrium. The anterior leaflet
does not have a true annulus but is continuous with the wall
of the ascending aorta, aortic valve, membranous ventricular
septum and atrial septum. The mitral leaflets are continuous
with each other, being connected at the commissures (Roberts,
I983a).

The anterior mitral leaflet is a semicircular or tri-
angular structure. The distal third of the leaflet's vent-
ricular surface is rough anéd receives the chordae tendineae,
proximal to this rough zone the leaflet surface is memkran-

ous and clear. There is a ridge along the superior margin
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of the rough zone ,being the line of the leaflet closure. The
anterior leaflet forms a boundary dividing the inflow and out-
flow tract of the left ventricle {Ranganathan et al., I%970}.

The posterior leaflet cften has a number of indentations
along its free margin. In the majority of the normal hearts
studied "92 %" this leaflet was triscallcopéd structure with =a
large middle scallop and two equal sized commissural scallops
on either side of it (Ranganathan et al., I970).

Three zones can be identified on the leaflet surface:

{I) 2 rough zone forming the distal portion of the leaflet and
has chordal insertion on its ventricular surface and comes

into close contact with the anterior leaflet during valve
closure. (2) A clear zone proximal to the rough zone. (3) The
basal zone between the clear zone and the annulus receives the
insertion of the basal chordse tendineae. It is most obvious

on the middle scallop because the majority of the basal chordae
tend to insert into this region (Ranganathan et al., IS70).

The rough zones of both the anterior and posterior leaf-
lets and basal zone of the posterior leaflet receive insertion
of the chordae tendineae (Lam et al., I%70). Each rough zene
chorda splits into three cords scon after its origin from the
papillary muscle,one inserts into the free margin of the leaf-
let and one inserts beyend the free margin te the line of clo-
sure,and an intermediate cord inserts between the two (Rangana-
than et al., I976). The chordae subdivide as they progress
frem papillary muscle to leaZlet, the subdivisions may be

viewed as primary "first crder" secondary "second order" and
r -
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tertiary "third order" chordae. The spaces between the
chordae serve as secondary orifices between left atrium and
left ventricle, therefore fusion of chordae tendineae may nar-
row the mitral orifice (Roberts, I983a)l.

Among the anterior leaflet rough zone chordae,two are by
far the thickest and largest. These are the strut chordae
tendineae. They often originate from the tips of the antero-
lateral and posteromedial papillary muscle, inserting between
four and five O'clock postion on the posteromedial side and
the seven and eight O'clock pcstion on the anterolateral side,
but the rough zone chordae tendineae of the posterior leaflet
are in general shorter and thinner than those of the anterior
leaflet. The posterior leaflet does not have strut chordae
among its rough zone chordae tendineae (Ranganathan et al.,
{1976).

The chordae tendineae inserting into the basal region of
the posterior leaflet were found in 3I of the 50 hearts
examined. In I?2 hearts they were only attached to the middle
scallop region (Lam et al., I970).

The chordae tendineae passing *tc the anterclateral com~
missure and the adjoining halves of the anterior and posterior
leaflets arise from the anterolateral papillary muscle group.
The chordae tendineae passing to the postercomedial commissure
and the adijocining halves of the anterior and posterior leaf-
lets originate from the posteromedial group of papillary

muscles (Ranganathan et al., I975).
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Oon an average, 24 chordae tendineae are attached to the
papillary muscles "I2 tc each", and I20 chordae are attached
to the leaflets (Roberts and Cohen, IS872).

There are two groups of the left ventricular papillary
muscles: the anterolateral and postercomedial groups. each
supplies chordae tendineae to one half of both leaflets,
There are three morphological types: (I) Tethered type: i.e
a papillary muscle fully adherent to the subjacent ventri-
culaf myocardium and protruding very little into the vent-
ricular cavity, with few trabecular attacrments. (2) Free
and finger like type: i.e cne third of the papillary muscle
protruding freely into the ventricular cavity Qith a very
few or no trabecular attachments.. (3) Mixed type: part of
the body free, but also with considerable trabecular attach-
ment and tethering in some other parts (Ranganathan et al .,
1976).

The arterial supply of the left ventricular papillary
muscles was described by Ranganathan et al., (I976) as follows:
the anterolateral papillary muscle receives Lranches from the
anterior descending coronary artery, and either the diagenal
left ventricular arterieg& or the marginal branches of the
left circumflex artery. The posteromedial papillary muscle
receives a variable supply from the left circumflex artery
and/or branches of the right corcnary artery. The epicardial
branches of the corcnary arteries course from base to the

apex of the heart giving penetrating intra-myocardia.
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branches (Ranganathan et al., T976).

The mitral annulus serves two important functions: it is
essential part of the basal attachment or fulecrum of the
posterior leaflet, and it acts as a sphincter decreasing its
circumference by as much as 40 % from diastcle to the end of
systole (Perloff, I%76). The annulus in relation teo the
anterior leaflet is greatly thickened at each commissure to
form the left and right fibrous trigones. The area of the
valve orifice and septum related to the right fibrous trigone
and central body is most vulnerable in terms of conduction
tissue, because here lies the atrioventricular ncde and the
penetrating bundle. The area of mitral valve orifice bet-
ween the trigones "more or less the mid portion of the anter-
ior leaflet" is directly related to the commissure between
the non coronary and left corcnary cusps cof the aortic valve.
Encircling the mural leaflet of the mitral valve ,are the
circumflex coronary artery from belcw and to the lerft,
and the coronary sinus from below and to the right. Also in
45 % of cases the atrioventricular nodal artery will run in
close proximity to the right side of the mitral orifice,
arising either from the circumflex or right coronary artery.

{Wilcox and Anderson, IS82).
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