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HOMOGRAFT VALVES: IS DEGENERATION INEVITABLE?
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Since the first successful sub-coronary insertion (Ross 1962), the homograft
aortic valve has been the favourite amongst many rypes of mechanicai or biological
cardiac vaive repiacements ar the National Heart Hospital. Recent srudies on long rerm
patient survivai afrer homograft insertion have reveaied excelient results (Bodnar er ai
1979), surpassed oniy by the autotranspianted puimonary valves. (Ross 1967; Ross et ai
1979).

Ir is generally accepted that homograft vaives inserred into the aorric position
have two major advantages (Ross 1962), they are non-thrombogenic, and (Bodnar et ai
1979) their haemodynamic performance is identicai to that of a normal aortic valve.
However, two major disadvanrages are often reported as weii (Ross 1962): difficuities
in the coilection, preparation and storage of these vaives, and (Bodnar et ai 1979) the
rapid degenerarion which affects. the function of the homograft (Stinson et ai 1977;
Anderson and Hancock 1976; Lefrak and Starr 1979).

An analysis of the overali performance of the homograft vaive in the aortic
posirion has show satisfactory long term resuits (Bodnar et ai 1979). The present work
focuses attention on the degeneration of homograft valves in terms of incidence, onser
and pattern.

MATERIALS AND METHODS

Surgical patients who underwent isoiated aortic vaive replacement with homo
grafts berween 1964 and 1978 have been seiected for the study. The valves have been
inserted with standard cardiopulmonary bypass operation and with a standat’d surgicai
technique (Ross er ai 1979). No anticoaguiants were administered in the entire series.

The homografts have been collected from mortuaries under nonsteriie conditions
and withiri 48 hours of death. Antibiotics, or ethyiene oxide or gamma irradiation were
used to steriiise the vaives and freeze drying, flash freezing or a nutrient solution were
applied for preservation (Table 1). Detaiis of these current methods have been reported
recentiy (Wain et ai 1977).

Foiiow up data has been obtained ar Outpatient Clinics or ar reoperation at the
Nationai Heart Hospital, and in some cases from information supplied by orher centres
or by the patient’s famiiy doctor.

Degeneration was defined as calcific or non-caicific tissue decay or shrinkage in
the inserted valve causing stenosis a~~n~~or incompetente.

Technicai failure was assessed as valve maifunction due to improper surgicai
technique and without conçomitant degeneration.
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Table 1

Aortic valve replacement with homograft and autograft valves

Preservation Period Number

Freeze Dried Homografts 19644967 145
Frozen Homografts 1968-1970 89
Fresh Homografts 1971-1979 202

Total 436

The diagnosis of infection on the valve was generaliy based on positive bacterio
logicai reports, and in some cases the negative bacteriology was overruled by the
macroscopic appearance of the valve.

Thromboembolisni was defined as eithér thrombotic apposition on the vaive
with or without systemic embolisation, or systemic emboiism with or without thrombo
tic apposition on the valve.

Valve-reiated death was defined as death either caused by or only accompanied by
any of the above mentioned maifuncrions.

The actuarial survivai curve and the individual event-free proportions were asses
sed according to Anderson et ai (1974). The instantaneous rate of events. as well as
significance leveis were caiculated as decribed previously (Bodnar et ai 1979).

RESULTS

The incidence and the onset of the possible vaive related complications is demons
trated by the individual event-free curves (Fig. 1). There was oniy one minor embolism
resulring in 99.7±% free of embolism, whereas 90% was found free of infection (Fig. 2)
and 90% free of technical problems after 14 years (Fig. 3). The probability of degenera
rion bareiy exceeded 40% during this 14 years period giving a 59% proportion free of
degeneration (Fig. 4).

The probability of freedom from reoperation was 55% over 14 years (Fig. 4), and
the indication for the vast majoriry of these reoperation was degenerative failure of the
valves.

The incidence of reoperation was not reflected in survival figures, 85 % survival
after 14 years, as the probabiiity of valve related death and that of the reoperation was
found to be significantly different, P+< 0.05.

The changes in the intensity of the risk factors were assessed by caicuiating the
instantaneous rate of the reoperation (Fig. 5 and 6). The increase in risk is certainiy
time-dependent during the first decade of the follow up period, but after this period no
further acceleration was found. In fact, the risk of the—vaive failure seemed to be decrea
sing once the first ten years were over.
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AORTIC VALVE REPI.ACEMENT
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Fig. 1 — Incidence and onset of .the possible valve related complications demonstrated by ibe individual
event-fore curvei.
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Fig. 2 — Probability of freedom from infective endocarditis related with time alter aortic valve replacemen:.
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Fig. 3 — Probability of freedom from tecbnical problems related with time a/ter aor:ic valve replacement.
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Fig. 4 — Probability of freedom from degeneration related with tisue a/ter aortic valva replucemem.
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AORTIC VALVE REPLACEMENT

Free From Cumulative Complications
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Fig. 5 — Prrbabslity oj freed,m from complications reIa~ed witb tme afiar aort:c valve replacemeni.
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Fig. 6 — Probabili:y of freedom from cumidative coraplications retat cd with time alter aortic i~di’e
replacemeni.
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DISCUSSION

The study concentrated on the complications following homograft insertion.
Theoretically, two further complications would have been assessed, the haemolysis
caused by the valve and the pathological bleeding caused by the anticoagulant treatment
due to a given valve. In fact, anticoagulant treatment is unnecessary, thus never adminis
tered after homograft insertion, and haemolysis is unknown as a complication of homo
graft valves 50 far.

It is obvious from the results, rhat degeneration is the major single factor respon
sible for homograft failure. Nevertheless, it is not inevitable during the first 14 years of
post-operation survival, as approximately 60% of the patients were found to be free
from degenerative processes. In this respect results can be looked at more optimistically
than has been suggested by other reports based partly on theoretical considerations and
partly on selected publications in the field (Lefrak and Starr 1979) who had no personal
experience with homografts.

The instantaneous rate of reoperation gave very important information on the
long term dynamism of events. In a shorter follow up study Stinson et ai (1977) found
the pattern of reoperations were randomiy dispersed and for this reason he proposed
an exponential model and projected a 3.3% annual reoperation rate. The present study
could not confirm his findings and projections. The calculated rate of reoperation would
be 37% in 14 years according to Stinson’s 3.3% annual reoperation, in fact we found a
rate of 45% after 14 yers. The difference between the calculated and observed percenta
ges cannot be incidental since the instantaneous rate of reoperation shows a progressive
deviation from a simple exponential scheme during the first ten years of the study and
semed to be declining only during the last four years (Fig. 4).

The striking difference between the probability of reoperation and that of the
valve related death reflects the benign nature of the homograft degeneration which is a
slow process, identical, or very similar to the natural history of aortic valve disease.
Consequently, reoperation for homograft failure is always elective with its timing
dependent on the clinical symptoms of the patient. Beside the good quality of life
without anticoagulants and without restrictions, this benign mode of failure is a third
major advantage of homografts when compared to any other type of prosthetic valve.

In conclusion, the statistical assessment of 14 years’ experience with homograft
valves suggests that degeneration is not inevitable during this period. These encoura
ging long term results support the continued use of these valves.

RESUMO

HOMOENXERTOS VALVULARES. SERÁ iNEVITÁVEL A DEGENERESCÊNCIA?

Para poder concluir da eficácia a longo prazo, os autores analisam os resultados de
14 anos de experiência na aplicação de homoenxertos valvulares na posição aórtica.
Dum modo geral, aceitam-se como vantagens as suas qualidades não trombogénicas e o
seu funcionamento hemodinâmico idêntico aos das primitivas válvulas, e como inconve
nientes à dificuldade de obtenção, preparação e armazenamento, e a rápida
degenerescência que poderá afectar o funcionamento do homoenxerto. É sobre esta
degenerescência possível que incide a análise, pois a sua eficiência global ficou demons
trada em outro trabalho.

Revifica-se que, em 14 anos se registaram apenas 1 embolismo, 90% tiveram
infecção e 90% não tiveram consequências resultantes de técnica. A probabilidadé de
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degenerescência em 14 anos foi de 41 ~‘X, dando uma proporção de 59% livres de
degenerescência. A probabilidade de não reoperação foi de 55 aos 14 anos, e a quase
totalidade de reoperações tiveram como base a falência por degenerescência.

Os autores concluem desta análise estatística de 14 anos de experiência que a
degenerescência não é obrigatória a longa distância, e que os bons resultados encorajam
a continuação do uso de homoenxertos valvulares na posição aórtica.
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