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Surgical treatment of rheumatic valvular heart disoase by valvulotomy, valve repair or
valve replacement is the magt widely used and until recently the only form of theraphy to re
Tieve the mechanical overload imposed Lo the heart by the valvular lesion, but it has the
disadvantages of being expensive, practicable only in highly specialized centers and of expo
sing the patient to a varizbie risk of death. -

The following surgical procedures are presently in use for patients with -chronic rheuma-
tic valvular disease:

- Mitral Commissurotomy and plastia, for patients with pure, isolated mitral stenosis, without
more than trivial mitral regurgitation, severe enough to require surgical relief, but with
mgbile, not severely scarred or heavily calcified cusps and without serious damage of the
subvaivular apparatus.

- Mitral valve repair, for patients with severe mitral regurgitation or mixed stenosis and reg
urgitation, without severely scarred, deformed and/or calcified valve cusps.

- Mitral valve replacement, for patients with severe mitral stenosis and/or regurgitation,
with severely scarred, deformed and/or calcified valve cusps, and/or serious damage of the
subvalvular apparatus, altogether not amenable to valve repair.

- Aortic valve replacement, for severe aortic regurgitation,

- Tricuspid valve surgery is almost always carried out as a part of multiple valve surgery,as
rheumatic tricuspid vaive disease almost nevers occurs as an isolated lesion, but generally
accompanies mitral or mitrai-aortic valve dicease. Tricuspid commissurotomy, repair, annulo-
plasty or replacement may be performed, according to the type and gseverity of valve lesion.

- Multiple valve surgery is not rarely necessary for patients with muitiple valve disease.
The type of surgery for each diseased valve must be individualized, ATl of the following pro
cedures have been used: double (mitral and aortic, mitral and tricuspid) valve rep lacenent;
triple {mitral, aortic and tricuspid) valve replacement; mitral commissurotomy or repair with
aortic valve replacement; mitral and tricuspid commissurotany and/or repair; mitral commissur
otomy or repair with tricuspid annuloplasty; mitral and/ o tricuspid commissurotomy or repair
with aortic valve replacement,

Influence of Surgery on the Natural History of Rheumatic Valvular Disease.

Surgical therapy decidedly prolongs survival and improves the quality of life of patients
with chronic rheumatic heart disease.

In a study of the natural history of chronic rheumatic heart disease (1) we found that
in 3 groups of medically treated patients with rheumatic pure isolated mitral stenosis, pure
isolated mitral regurgitation and combined mitral stenosis and mitral regurgitation, respecti
vely, the 5 year actuarial survival rate was 45%. In a comparable group of patients with —
pure isolated mitral stenosis subjected to mitral commissurctany and plastia, the 5 year ac-
tuaria} survival rate was substantially better (8%%). In patients with more severe mitral
valve lesions subjected to mitral valve rep lacement, an increase of the 5 year actuarial sur

vival rate to 60% was found, of less magnitude than that obtained with mitral comm jssurotomy,
but statistically significant. Thus, the mest dramatic bemeficial effect of surgery in mitral
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rheunatic valve disease is obtair'ed through mi@raT commissurotomy, an operation which is
feasible only in patients with puw "€ lso}a§ed mitral s@enosis, severe enough to need surgical
relief, with mobile, flexible, non calcified cusps, without mere than trivial regurgitation
and with absence of serious damage .0 the subvalvular apparatus. Presently, heart catheteri
zation is required in most centers t.? recognize with certainty patients that are amenable to
mitral commissurotomy. Heart cathetevization facilities are critically low in precisely
those countries where reumatic fever and chronic rheumatic heart disease are more prevalent,
More recently introduced, less costly and more easiTy.avai1abie nonivasive techniques, such
as two-dimensional echocardiography and Doppler technigue have proved equally reliable to
obtain the necessary information for the indication of mitral comiissurotomy (2).

Open-Chest commissurotomy is the technique used in most centers, although the closed
chest technique continues to be used in some countries, with comparacle early and Tongterm
results {3).

A

A variable number of patients subjecteéd to mitral commissurotomy develop restenosis,and
reoperation may be needed 5 to 10 years later. nheunatic recurrences are an important factor
contributing to restenosis. Thus, all patients subjectsd to mitral commissurotomy must fol-
low a strict programme for prevention of recurrences.

Valve Replacement.

Since the introduction of mitral valve replacement by Starr and of aortic valve replacem
ent by Harken in 1960, early results have improved a great deal, with a very low mortality, .
together with a remarkable functional and symptomatic improvement.

Early mortality has fallen from about 50% at the beginning to about 3-5% presently, in
highly specialized centers. Early risks, such as early endocarditis, have been controlled to
a great extent. Longterm survival has been significantly increased as compared with medical ly
treated patients (1,4). VYet, late mortality remains a probiem, particularly following mi
tral valve replacement. Late death is mostly due to heart failure or arrhythmia, related to
the underlying rheumatic heart disease, in B5-20% of cases. Complications of the praosthetic
valve or graft itself accounts for only 10-15% of all late deaths (5). Thus, even if a hypo-
thetical "perfect" prosthesis could be developed, only 10-15% of all late deaths would be pre
vented. Thraombogenicity of prosthetic valves has not been solved, thromboembolic episodes
constitute a frightfull complicaticn, and longterm anticoagulation is mandatory in all patients
with mechanical prostheses and in some patients with bioprostheses (4,5). The need for Tong-
term anticoagulant treatment adds its own rate of hemorvhagic complications, morbidity and
mortality to that related to the underlyng rheumatic heart disease and to that related to the
prosthesis or graft itself.

The most frequent complications related to the prosthesis or graft are the following:
Thromboembolism, thrombosis without embolism, paravalvular leakage, hemolysis, poppet embolism,
hall variance, cusp rupture, strut fracture, sutures deshicence and endocarditis (6).

Table 1 summarizes the materials most frequently used as a valve substitute. .’/

The 3 most ﬁmportant criteria for evaluation and selection of a valve substitute are:
durability, hemodynamic performance and incidence of valve-related complications.

Table 2 summarizes the advantages and disadvantages of the different types of valve subs
titutes,

Structural failure s a common problem with bioprostheses, which undergo degeneration,
cusp disintegration, perforation and calcification, leading to valve regurgitation, stencsis
or both. Calcification is more frequent and accelerated in children and adolescents, probably
related to differences in calciun metabolism.

On the other hand, the rate of thromboembolic episcdes is Tower in bioprostheses than in
mechanical prostheses,

Bioprostheses are not free from thromboembolic complications. A high incidence of throm
boembolism occurs early after valve replacement. Anticoagulation is indicated, starting 48-
7¢ hours postoperatively and continued for a period of 3 months after mitral valve replacenm-
ent and for a period of 10 days after aortic valve replacement. Pretreatment with oral dipy
ridamol for 3 days before operation reduces the incidence of thromboembolism during the early
postoperative days, both with mechanical and tissue valves (7). Longterm anticoagulationwith
coumarin derivatives is indicated with bioprostheses in the mitral position, when there is
atrial fibrillation, a very large left atrium, a history of previous embolism, or when the
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presence of atrial thrombi has been found at the moment of surgery.

Longterm énticoégulation is exceptiondl]y needed with bioprostheses in the aortic posi
tion {atrial fibrillaticon, history of previous thromboembolism).

No device will serve for all purposes. Bioprostheses are indicated mainly in the fol-
lowing situations: 1) Contraindication of anticoagulant therapy. 2) Life expectancy {because
of advanced age or for whatever reason) shorter than 10 years, that is, shorter than the pe
riod of increased incidence of bioprosthetic valve degeneration and failure. 3) Women of
child-bearing age who wish to have a family and accept the prospective of a new operation some
yBars later to have the bicprosthesis replaced by a mechanical prosthesis when valve fai-
ture occurs. The aveidance of anticoagulation during pregnancy eliminates the risk of warfarin
embryopathy and/or fetal Toss associated with this type of theraphy (4).

Biopraostheses are contraindicated in children and adolescents because of their poor du-
rability and the higher rate of calcification in younger persons. Mechanical prostheses have
to be used for valve replacement in these age groups. We are then left with the risks of an-
ticoagutation in an active child or young person. There is no totally satisfactory solution
to this problem. Low Tlevel anticoagulation (keeping patient-control prothrombin time ratio
around 1.5) as opposed to deep level anticoagulation (keeping prothrombin time around 2 to
2.5 times the control value), usually indicated with mechanical prostheses, has been advi-
sed {5). Another alternative is the combination of low level anticoagulation with an anti-
platelet agent, active on mechanical surfaces, such as dipyridamol. Others recommend the use
of antiplatelet agents alone (8,9).

Although the prevalence and severity of chronic rheumatic heart disease is decreasing in
many countries, the need for mitral valve replacement is ingreasing throughout the world, at
a rate of about 5-6% per year {10}, mainly as a result of the introduction in many developing
countries of the technology and medical facilities necessary to treat the accumulated popula-
tion of patients with severe chronic rheumatic valve disease who have not been operated upon
because of previous lack of such facilities. The cost of a valve repair operation varies
between U.5,% 2,000 andU,5.% 3,500; and that of a valve replacement, between U.5.% 7,000 and
U.5.% 20,000, in different countries. A good number of countries with a high prevalence of
chronic rheumatic heart disease cannot afford a program aimed at offering surgical treatment
to all rheumatic patients who need it. Furthermore, surgically treated patients continue to
need permanent, frequent and costly follew-up at specialized centers, which includes clinical
exaqination, ECG, ChestX-ray, echocardiography and Doppler studies, as well as laberatory con
trols.

In vast regions with a high prevalence of chronic rheumatic heart disease, a correct lab
oratory control of anticoagulation is not feasible; this is a fact that constitutes an almost
unsurmountable obstacle to the use of mechanical prostheses, which are the devices of choice
for children, adolescents, young people and middle aged aduits, that is, the age groups in
whom valve replacement for chronic rheumatic heart disease is most frequently indicated. Bic
prostheses, which do not need longterm anticoagulation in most cases, are not a satisfactory”
alternative for these age groups, because of their increasing rate of valve failure after the
first 5 post-operative years, that would lead to repeated reoperations, particularly in younger
patients, with the covresponding tol1 of morbidity, mortality and financial burden.

The very high cost of surgical therapy contrasts with the relatively low cost of preven-
tive programs. In Venezuela, the total cost of a secondary prevention program during 10 years
for 100 patients admitted to the program inmediately after a first attack of acute rheumatic
fever (97% of whom were kept in functional classes I or II, without requiring surgery), _
Equalged th? cost of mitral valve replacement for the 3 of them who required such  interven-
tion (11,12},

The risk of rheumatic recurrences does not disappear after valve replacement, particu-
Tarly in young people. The myocardium or other valves may be damaged in each recurrence,
thus contributing to deterioration of the patient. Prevention of recurrences musi bemaintain
ed after valve replacement, particular in younag patients. -

A good dez) of research is being carried out with the purpese of improving present ly
used valve substitutes. The newest deve loped mechanical valves offer a more satisfactory he
modynamic performance {(8), but the problem of thrombogenicity has not been solved and Tongterm
anticoagulation continues to be mandatory in all mechanical models, Regarding bioprostheses,
efforts are mainly aimed at reducing cusp perforation and at preventing calcification.It has
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been suggested that cusp perforation is the result of excessive tissue stress; and engineering
modifications are being studied to reduce tissue stress and prevent cusp perforation (13,14).
A large series of chemicals and processes with the potential of preventing or altering the
onset of calcification of bioprostheses are being tested (15).

selection of patients and timing for valve replacement in order to obtain the best early
and Tongterm results are not totally solved problems for patients with left ventricular volu
me overload due to mitral or aortic regurgitation. The main single factor that influences
the outcome of valve replacement in these patients is the status of left ventricular myocardial
function (4,170). Patients with Teft ventricular dysfunction have a higher early and late mor
tality both for mitral and aortic valve replacement; symptomatic improvement is frequently not
obtained or symptomatic deterioration may occur if replacement is carried out after miocardial
dysfunction has developed., If valve replacement is indicated too early, the associated morta
Tity, morbidity and deterioration of the quality of life may be higher than the expected mor-
tality, morbidity and 1ife guality deterioration without surgical treatment,

There is a consensus, that, in general, surgery is indicated in symptomatic patients with
chronic rheumatic valvular disease when symptoms are due to the hemodynamic overload imposed
by the valvular dysfunction (4,10). In asymptomatic patients, the optimal time for valve re
p lacement is more difficult to establish. Several parameters have been used to preoperative-
ly predict the outcome after valve replacement in patients with mitral or aortic regurgitation,
such as radiological heart size, echocardiographic left ventricular end diastolic and end sys
tolic dimensions,and ejection fraction calculated by echecardiography or at heart catheteriza
tion (16-18). All of them are in a variable degree related to the status of left ventricular
myocardial function. But no one has proved to be a reliable predictor of operative mortality
or of symptomatic response to surgery. In patients with severe mitral regurgitation it is
difficult to assess left ventricular function because a large part of the blood volume ejected
by the ventricle regurgitates towards the left atrium, a very low impedance chamber; due to
this fact, the total afterload faced by the left ventricie is guite low, which facilitates the
handling of the volume overload by the left ventricular chamber. After mitral valve replacem
ent, the left ventricle is faced entirely to the high aortic impedance, and a group of patients
with inadequate left ventricular hypertrophy may develop overt left ventricular failure and
have a stormy postoperative course, associated with a high early postoperative mortality. A
low ratio of left ventricular mass to end diastolic volume has been recently identified as a
discriqggator of patients who will have early postoperative severe left ventricular disfunc
tion ( .

The preceding discussion demonstrates that preoperative assessment of rheumatic patients
with predominant regurgitant lesions requires a Tot of non invasive and invasive exploratims,
which are not easily available in most countries with a high prevalence of chronic rheumatic
heart disease.

New Trends: Percutanecus Balloon Mitral Valvotomy.

A new, invasive, non surgical procedure, presently in the stage of ¢linical research, has
been recently introduced for the treatment of rheumatic pure isolated mitral stenosis without
severe valve calcification or serious damage of the subvalvular apparatus; that is, for patients

amenable to surgical mitral commissurctomy, The procedure consists of performing the val-
vuloplasty using a balloon placed in the mitral orifice by means of a transvenous catheter,
using the transseptal technique (20).

In a cooperative study carried out by the services of cardiology of the Massachusetts Ge
neral Hospital of Boston and the University Hospital of Caracas, the initial results have been
very satisfactory, with definite symptomatic and hemodynamic improvement (21). Successful
ear 1y results have been reported in 2 cases with caleified mitral stenosis (22,23).

The procedure has to await Tong-term foliow-up before being recommended for general clini-
cal use. If the initial good results are maintained in the longterm, it might become a procedy
re of choice for selected patients with rheumatic pure isolated mitral stenosis. The patients
are discharged 24 to 48 hours after the procedure, surgical morbidity is e liminated and the
costs of treatment are substantially reduced.
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Table 1

Valve Substitutes Presently in Use for Valve Replacement.

- Mechanical prostheses,
(A11 parts are mechanical)

~ Bioprostheses (compounded of
mechanical and biologic
components

- Grafts (replacement by purely
biological materials)

Ball valve prostheses (e.g: Starr-Edwards valve, silas
tic ball valve)

Tilting disc, low profile prostheses (e.g: Bjtrk-Shiley
prosthesis)

Bileaflet, low profile, mechanical prostheses (e.g: St.

Jude Valve)

Porcine bioprostheses (e.g: Hancock valve, Carpentier-
Edwards porcine valve)

Pericardial bioprostheses (e.g: Carpentier-Edwards peri
cardial valve,. lonescu-Shiiey valve)

Duramater valve

Aortic homograft.
Pumonary autograft, combined with aortic homograft to
replace the pulmonary valve

| )
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Advantages and Disadvantages of the Different Types of Vaive Substitutes.

Type of Valve Substitutg

Ball Valve Prostheses
(4,5)

Advantages

Proven durability, up |

to 25 years

Disadvantages

Need for long-term anticoagulation.
Patient-valve mismatch may occur,
particularly in children and smali
patients

Tilting disb;-low profile,
mechanical prostheses
(4,5)

Proven durability, up
to 16 years . Lower
incidence of patient-
valve mismatech, as com-
pared to ball valve
prostheses

Need for long-term anticoagulation.
High incidence of abrupt valve --
thrombosis {3 to 10 times higher,
as compared to ball valve prosthe-
ses)

St. Jude Valve
(8)

Expected durability;
proven up to 6 years
Most favorable hydrody
namic performance of -
atl valve designs

Need for long-term anticoagulation

Porcine bicprostheses
{4)

No need for long-term
anticoaqulation in most
cases

Valve failure usually is
not abrupt.thus allowing
elective reoperation

Poor durability. Increasing rate
of valve failure after & years,
with consequent need for reopera-
tion

Duramater valves
{(24)

No need for long-term
anticoagulation in most
cases

Valve failure usually
is not abrupt, thus
allowing elective reope
ration

Pocr durability. Presentely, very
restricted use

Pericardial bioprostheses
(25)

No need for long-term
anticoagulation in most
cases

Valve failure usually is
not abrypt

Durability not proven

Aortic hemografts
(26,27)

No need for long-term
anticoagulation
Proven durability

Poor availability

Litle experience in patients with
rheumatic valve disease.

Logistic problems for harvesting
and conservation




