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PREFACE

The presentation of atrial fibrillation, pulmonary edema, TIA’s, or
cerebral vascular accidents in young people, particularly women, should
always alert a physician to the probability of mitral stenosis. Mitral stenosis
is found in the younger population and more commonly in the recent
emigrants in U.S.A. Mitral stenosis is a treatable disease and should be
evaluated thoroughly particularly by a clinical cardiologist and the proper
mode of treatment prescribed.

Although mitral balloon valvuloplasty is of recent origin, interventions
on the mitral valve started just prior to the 19th century. Our surgicat
colleagues proposed various types of instruments to relieve the obstruction
at the mitral valve via trans-ventricular and trans-atrial routes. The surgical
treatment of mitral stenosis was first attempted by Eugen Doyen in 1912
by cardiotomy but was unsuccessful. Elliot Cutler, 5/20/23 used a Tenotome
via the left ventricle with an improved patient until 4 1/2 years later when
he died suddenly. Evarts Graham and Duff Allen were unsuccessful with a
cardioscope inserted into the left atrium when the patient suddenly died.
Dr. Graham remarked “unfortunately with any new procedure, the pioneers
get only the patients who are the worst possible risks”. Henry Souttar, 5/
6/25, established the method of “finger fracture” through the left atrial
appendage. Aithough the patient recovered nicely, he was unable to find a
second patient and stated that “it’s of no use to be ahead of one’s time”.
It was almost 10 years later when Charles Bailey in June of 1946 performed
his first digital commissurotomy. The patient died; autopsy showed an
incomplete commissurotomy. Dr. Bailey in June 10, 1948 performed the
first successful commissurotomy using a finger knife via the atrial
appendage. Dwight Harken 6/16/48 performed the first successful
commissurotomy using a trans-atrial valvulotome. Sir Russell Brock in
September 1948 established the “Souttar” method of finger fracture in
England. Charles Dubost in 1954 devised a two-bladed dilator to perform
mitral valvuloplasties via the left atrium. Later in 1954, Andrew Logan and
Richard Turner devised a trans-ventricular dilator which was subsequently
improved by Dr. O. S. Tubbs and used throughout the world as the primary
surgical instrument to open mitral valves to this date with a “closed heart”
procedure. With the advent of "open heart” cardiopulmonary bypass
machines, Dr. Albert Starr implanted a caged Silastic ball prosthesis in the
mitral position 8/25/60. Henry Nichols popularized open mitral




commissurotomies in 1962. With the improvements in cardiopulmonary
support devices and the change over to low profile artificial valves, more
of the patients in the older age group with severely diseased mitral valves
had replacements with operative risks approaching 1-2% in the 1980’s.
Many of these historical surgical vignettes on mitral valve disease are related
by HB Shumacher, Jr. In his book The Evolution of Cardiac Surgery.

In 1984, a cardiac surgeon, Dr. Kanje lnoue and his group devised and
reported on mitral valvuloplasty using a special balloon catheter placed
across the mitral valve from a trans-septal position. This unique balloon
catheter was made of Silastic rubber with a fibrous mesh infra-structure,
circumferentially placed in the longitudinal axis so that the wide gauge
mesh was in the distal portion of the balloon, the most dense mesh in the
center, and the median gauge mesh in the proximal portion of the batloon.
This permitted this longitudinal balloon to expand first at the distal tip,
second at the proximal portion to fix the dumbbell shape across the valve
leaflets, and finally expanding the mid portion to split the commissures.
These ingeneous balloon catheters were hand made by Dr. Inoue and
generally could not be used repeatedly because of difficulty in re-
sterilization, and deterioration of the balloon with ruptures on re-usage.
Because of limited supplies of the Inoue balloon catheters, other
investigators devised methods to use primarily MediTech peripheral vascular
balloon catheters for “off-label use” to perform mitral balloon
valvuloplasties. J. E. Lock and Associates reported on using a single balloon
catheter in 1985 in Boston. In 1984, M. Zaibag devised with the assistance
of C. Mullins and C. Ruiz a double batloon valvuloplasty method used at the
Military Hospital in Riyadh, Saudi Arabia. M. Zaibag's double balloon method
utilized transseptal sheaths #12F and # 14F to carry each of the balloon
catheters, and to use the distal ends of the sheaths to keep the balloon
catheters from migrating across the apex of the left ventricle and
perforating the apex of the left ventricle. Drs. Ruiz and Lau devised a
sheathless method by utilizing a Schneider 0.038 stiff wire with a long
flexible distal end (8-10 cm.) without a stiff core that could be shaped into
three distal circles to act as stabilizer in the apex of the left ventricle and
to keep the balloon catheters from perforating the left ventricle. Palacios
IF and associates reported on an alternative method of placing guide wires
trans-septally across the mitral and aortic valves distally to the descending




aorta for their double balloon mitral valvuloplasties. Babic and Associates
used retrograde wires trans-aortic and trans-mitrally with stabilization in
the left atrium for placement of double balloons across the mitral valve
for mitral valvuloplasties. Some of the earlier mitral double balloon catheter
procedures were done at Fu Wai Hospital with Dr. Dai and at Second
Provincial Hospital with Dr. C. R. Chen in 1985. It was the association of
individuals who worked together and taught at Loma Linda University
Medical School who shared teaching and research experiences in Saudi
Arabia, Beijing, and Guandong, China where mitral stenosis is a common
illness that the methodology became established. This experience
benefitted the patients and those performing the procedures. As time
progressed, this shared experience has pointed out that the young patients
with commissural disease probably are the best candidates for the single
Inoue balloon device and those with echo Class 10-15 would be better
managed with double balloon valvuloplasty since the sub-valvular disease
is expanded by a balloon with the same type of material and pressure as on
the commissures. It is imperative that all patients have careful cardiac
echocardiographic and possibly all have esophageal echo studies before
choosing the particular balloon valvuloplasty catheter for the best results
and to avoid problems of thromboembolism. Because the mitral valve with
the subvalvular apparatus is frequently diseased, further studies are needed
to design balloon catheters that anatomically fit the diseased valve and
provide the proper results desired. It is of interest that the primary start
of relieving mitral stenosis has been launched by our surgical colleagues
whether it be by opening the chest for a direct approach or via the catheter
method by the Inoue designed balloon. Our instrumentation is still relatively
unsophisticated and much needs to be done to design equipment to fit the
diseased valve and perhaps a change in methodology so that a cardioscope
could be utilized. The current balloon valvuloplasties of mitral stenosis
are for the young patient with primarily commissural disease and valve
replacements for older patients with greater degrees of calcification and

subvalvular involvement.
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