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ABSTRACT: Sudden unexpected death caused by the failure of a cardiac valve prosthesis is a 
rare occurrence. A 4S-year-old female suddenly died three years following mitral valve replace- 
ment for rheumatic mitral stenosis. At autopsy, death was determined to be due to a metallic 
fatigue of the mitral valve prosthesis. 
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Sudden unexpected death as a result of the failure of a cardiac valve prosthesis is a rare 
occurrence [ 1,2]. We have recently encountered such a case. 

Case Report 

A 4S-year-old female with a history of childhood rheumatic fever, first developed signs and 
symptoms of mild congestive heart failure attributable to mitral stenosis at age 37. She ini- 
tially did well with medical management ,  but five years later her condition had worsened and 
an elective mitral valve replacement with a Bjorg-Shiley prosthesis was performed. She re- 
covered without incident and was seen for periodic follow-up visits in which no complaints 
were voiced. On the evening of her demise, she was at a party with her husband when she 
suddenly experienced dizziness, pain in the left arm, and a "t ight sensation" in the throat.  
She arrived at the Emergency Room within 15 rain of the onset of symptoms and collapsed in 
the lobby. Cardiopulmonary resuscitation (CPR) was initiated at once, but at 11o time during 
the 60 min of CPR was a peripheral pulse obtained. The case was reported to the local corm 
net 's  office and jurisdiction was waived because of the history of open-heart  surgery and the 
willingness of an emergency room physician to certify the cause of death as "thrombosis  
of prosthetic mitral valve." An autopsy was performed the next day upon request of the 
husband.  

The opinions or assertions expressed herein are those of the authors and are not to be construed as 
official or as necessarily reflecting the views of the Department of the Navy or the naval service at large. 
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Autopsy Findings 

The decedent was a slender, well developed female appearing much younger than her 
recorded age. Aside from a remote midline sternotomy scar and numerous recent needle 
punctures and defibrillation marks secondary to CPR, her external appearance was unre- 
markable. Massive generalized visceral congestion and acute pulmonary edema were appar- 
ent on internal examination. 

Opening of the heart disclosed a prosthetic valve annulus with intact inflow strut in the 
intra-annular mitral position (Fig. 1). Both the occluder disc and outflow strut were missing; 
the former was lodged in the aortic arch. The outflow strut was not recovered. The valve 
annulus and the occluder disc were submitted to the Shiley Company for analysis (Fig. 2). No 
defects in construction or metallurgical composition were noted and their engineers attrib- 
uted valve failure to "low stress, high cycle fatigue." 

Discussion 

Death resulting from complications of cardiac valve replacement is divided into early (29 
days or less following surgery) and late (30 or more postoperative days) phases [ 1,2]. Early 
deaths are almost exclusively the result of complications of surgery with thrombosis, dehis- 
cence, and disproportion of valves accounting for only 6% of deaths. Thrombosis and infec- 
tion of prostheses account for nearly all late deaths with only about 2% of late deaths attrib- 
uted to mechanical dysfunction of valves [ 1]. Reported late mechanical failures of prosthetic 
mitral valves have been rare; 8 of 897 patients in 1 series [3] and 1 of 99 in another series [4] 
died as a result of prosthetic mitral valve mechanical failures. None of these cases involved a 
Bjorg-Shiley mitral valve prosthesis failure [5, 6]. 

FIG. 1-- Mitral valve prosthetic ring and inlet strut in place viewed from atrial aspect. Broken end of 
outlet strut at arrow ( )< 1.5 actual size). 
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FIG. 2- -Annular  rhtg ql'prosthesis after removalJ)'om heart with intact inlet strut. Fractured outlet 
strut at arrow ( • 3 actual sizeL 

The present case of outlet strut fracture in a Bjorg-Shiley mitral valve followed by disc 
embolization appears to be unique. The only closely related cases are two instances of sud- 
den death following dislodgement and embolization of occluder disc from Wada-Cutter 
prostheses [ LS] .  

The true incidence of sudden death resulting from late failure of prosthetic heart valves is 
probably higher than the few case reports in the literature would suggest. In many cases, 
physicians are willing to sign death certificates of patients who have a history of cardiac 
surgery without benefit of autopsy findings. In this case, the physician was willing to certify 
the cause of death as "thrombosis of mitral valve prosthesis" which the literature suggests 
may be an accurate cause of death up to 98% of the time [ 1-3].  In most coroner and medical 
examiner jurisdictions, the willingness of a physician to sign a death certificate in such a case 
would preclude medicolegal involvement and autopsy. Such a practice may result in cases of 
prosthesis failure because of wear, improper design, or defects in material or workmanship 
going undiscovered unless an autopsy is performed at the family's request. If a case of pros- 
thesis failure is identified, the case should be reported to the local medicolegal authorities 
and the prosthesis retained for analysis by a qualified testing laboratory. 

Summary 

A 45-year-old female suddenly died 3 years following mitral valve replacement for rheu- 
matic mitral stenosis. At autopsy, death was determined to be due to a metallic fatigue of the 
mitral valve prosthesis. 
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