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The longest functioning heart valve prosthesis?
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Clinical Summary

In 1965, the Starr–Edwards silastic ball valve was the only
commercially available heart valve prosthesis in Europe.1

We present the case of a 32-year-old man who was referred
to the Hammersmith hospital that year with a severely re-

gurgitant bicuspid aortic valve and heart failure. Before his oper-
ation, the heart–lung machine pioneer Dennis Melrose expressed
concern that the Hammersmith system had not previously sup-
ported such a large patient (190 cm, 98.5 kg). During the opera-

tion, the patient vividly recalls his surgeon, Professor Hugh Ben-
tall, saying “Give it to him again,” followed by 3 further shocks
from the defibrillator! Eventually, the heart–lung machine and
valve prosthesis proved more successful than the anesthetic, and
the patient survived.

Consistent with the natural history of bicuspid aortic valves, the
patient presented again in 2006 with central chest pain and an
enormous ascending aortic aneurysm.2 A computed tomographic
scan suggested a chronic DeBakey type II dissection (Figure 1).
Transesophageal echocardiographic scanning showed a function-
ing ball valve prosthesis with a peak gradient of 24 mm Hg and
well-preserved left ventricular function. Both investigations indi-
cated that the aneurysm was adherent to the posterior sternal table.

During femorofemoral cardiopulmonary bypass with profound
hypothermia (18°C), the sternal saw opened the aneurysm widely.
Circulatory arrest was used to replace the ascending aorta and
remodel the aortic root around the prosthesis and coronary ostia.
The slightly discolored silicone ball remained spherical without a
propensity to dislocate from the stainless-steel cage. It was re-
tained to simplify the procedure and reduce operative time.

In 2007, the patient, the prosthesis, and the original surgeon
(now aged 86 years) are in good condition. Repeat echocardio-
graphic scanning shows a morphologically normal aortic root and
ascending aorta.
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Figure 2. Transgastric echocardiographic long-axis view of the
aortic valve. Color flow Doppler imaging reveals moderate aortic
regurgitation. Detailed imaging of the aortic valve revealed fi-
brosed leaflets, leading to lack of central coaptation as the
mechanism of the regurgitation. LV, Left ventricle; AO, aorta.
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Discussion
The bicuspid aortic valve is the most common congenital lesion in
adults and is often associated with ascending aortic and aortic root
dilatation. In particular, progressive aortic dilatation results in
dissection, underscoring the need for monitoring to facilitate
prompt intervention. In our case a large false aneurysm that fol-
lowed a chronic ascending aortic dissection had progressively

expanded to adhere to the posterior sternal table. Hence, a pre-
emptive surgical strategy with femorofemoral bypass was used to
minimize the potential hazards of sternal reentry.

From the literature, the oldest functioning valve prosthesis to
date was a 37-year-old Starr–Edwards valve replaced in 2003
for endocarditis.3 This valve was also structurally sound, but 17
years after the initial procedure, the patient experienced a cere-
brovascular event. The international normalized ratio of 2.5 at
that time reflected inadequate anticoagulation for this type of
valve.

Our case is remarkable for 3 reasons. First, the patient is still in
New York Heart Association class I after presentation with heart
failure in 1965. Second, this first-generation heart valve has pro-
vided event-free survival for 42 years. Edwards Laboratories have
confirmed this to be their longest functioning prosthesis. Lastly,
anticoagulation with an international normalized ratio of between
3.5 and 4.5 has continued without bleeding or thromboembolic
complications since 1965. This is reassuring for all valve prosthe-
sis patients who are prescribed this medication.

Stephen Westaby was Hugh Bentall’s last chief resident at the
Hammersmith Hospital in 1985. Albert Starr is now 80 years old.
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Figure 1. A computed tomographic scan showing the 15-cm as-
cending aortic aneurysm containing a dissection flap and adher-
ent to the posterior sternal table.
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