
Pathological Database of Sudden Cardiac Deaths Referred for 
Specialist Opinion in the UK  1994-2010

Dr M. N. Sheppard
Centre for Cardiac 

Pathology
National Heart and Lung 

Institute 
& Royal Brompton 
Hospital, London





Diagnoses of Non-atherosclerotic 
SCD 1994-2010

Normal Heart
51%

LVH†
10%

HCM
7%

ARVC
4%

IF
3%

DCM
2%

CM NOS
1%

CM other
1%

Inflammation
6%

Complex
CHD
3%

CAP*
3%

Aorta
2%

HHD
1%

Valve
3%

Tumour
1% Other

2%

*CAP: (Non-atherosclerotic) coronary artery pathology

† 18% of LVH were obese



Types of valve

• Aortic stenosis calcification /bicuspid aortic 
valve 35 cases

• Floppy mitral valve 47 cases
• Bacterial endocarditis valves 10 cases
• Ischaemic rupture of mitral valve papillary 

muscle  4 cases



Dominant cardiac diagnoses 
worldwide
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Country series cont.

Normal 
(SADS)
28%

Atheroma
20%Valve 

disease
11%

Non‐
atherosclerotic 

CAP
10%

ARVC
10%

HCM
7%

DCM
4%

Aortic 
rupture
5%

CHD
2%

PE
1%

Other
2%

Italy n=273, 1‐35 yrs

Normal 
(SADS)
25%

Atheroma
20%HCM

14%

LVH
10%

DCM
3%

ARVC
2%

CHD
9%

Myocarditis 
6%

Sarcoidosis
3%

ACA
2%

Other*
6%

Rep. of Ireland, n= 116 cases, 14‐35 yrs

Normal 
(SADS)
29%

Atheroma
25%

MYO
12%

HCM
6%

DCM
5%

LVH
3%

Aortic 
dissection

5%

CHD
3%

Other 
12%

Australia n=241, 5‐35 yrs

Atheroma
42%

ARVC
16%

Normal
16%

HCM
7%

LVH
5%

IF
3%

ACA
3%

Valve
3%

DCM
2%

Other
3%

Spain , n=61, age range 11‐65
Corrado, Basso, Thiene, 2001

Puranik et al., 2005

Margey et 
al., 2011

Suarez-Mier & Aguilera 
2002



USA series
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SUDDEN CARDIAC DEATH

• Valve disease comprised 3-5% of all these 
deaths  

• Valve disease is important  with patients 
dying with no prior symptoms or clinical 
history, 

• The main diseases include most commonly 



AORTIC CALCIFICATION

• This degenerative condition where calcium 
is deposited on the aortic aspect of the 
trileaflet aortic valve is very common 
especially in the elderly population.  

• Elderly patients can die suddenly with or 
without  a previous clinical history. 



AORTIC STENOSIS

Asymptomatic, AS will develop symptoms 
within 5 years and sudden death occurs in 
approximately 1%/y.(2)
These patients die because of  left 
ventricular hypertrophy with ischaemia in 
the inner wall of the left ventricle. They 
may have also coronary artery disease  
which make sudden death more likely. 



Aortic Valve Stenosis



Degenerative calcification  of 
trileaflet aortic valve





• CHD remains an important cause of sudden 
cardiac death to be recognized at adult 
autopsy. 

• Bicuspid aortic valve and anomalous 
coronary anomalies are the most common 
malformations, comprising 36.9% and 
26.2% of cases, respectively.

• Arrhythmias (30%) and pulmonary vascular 
disease (13%) are important causes of 
sudden death with congenital heart disease. 



Bicuspid aortic valve
calcifies under age 60





POST RHEUMATIC AORTIC STENOSIS
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MITRAL  REGURGITATION

• FUNCTIONAL
• FLOPPY
• ENDOCARDITIS
• IHD
• CTD



MITRAL VALVE 
PROLAPSE (MVP) 

• Mitral valve prolapse (MVP) is common 
valvular abnormality, affecting 2-6% of the 
population in the United States. 

• The incidence of MVP in autopsy series 4-
5%. 

• Serious complications, including clinically 
significant mitral regurgitation, infective 
endocarditis, sudden cardiac death, and 
cerebrovascular ischemic events. 



• It is especially common in young women,
increasing with age.

• In men, the prevalence is stable
throughout adult life.

• Sudden death in mitral valve prolapse is
extremely rare, occurring in 1.9 per 10000
people per year in MVP without
regurgitation, and higher in those with a
regurgitant valve.





SEVERE REGURGITATION









MILD FLOPPY MITRAL VALVE















FIBROSIS NONE

Number of cases 35† 12

Age mean/years 39 36

Male Number(%) 15 (43%) 7 (58%)

Height mean/m 1.71 1.71

Body weight mean/kg 70* 84*

BMI mean/kgm‐2 23.4 26.9

Heart weight mean 432 409

MV circumference mean/mm 104 90

LV thickness mean/mm 14 15

LV chamber diameter mean/mm 32 36



•Myocardial fibrosis in 74% of cases of MVP
seen at autopsy, most commonly in the
posterior left ventricle

•Pattern of fibrosis did not match a recognised
cardiomyopathy

• May indicate that MVP is a final common
pathway in response to underlying cardiac
disease.

• Remodelling in response to pure mitral
regurgitation.

• Fibrosis is a common and potent cause of
arrhythmias.















Pathology of surgically 
removed cardiac valves in 

a specialist UK centre
Mihir Gudi, Mary N. Sheppard

Department of Histopathology, 
Royal Brompton & Harefield NHS Trust, 

London
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• Aortic valve replacement (AVR)for severe 
symptomatic aortic stenosis can lead to 
complications and sudden death. Coronary 
ostial stenosis as acute complication leading 
to fatal myocardial infarction 

• In latest technique of transarterial valve 
insertion ( TAVI ,)

• 1,223 patients with 249 deaths . 
• Mortality during the procedure and at 1 

month was 2.3% and 9.7%, respectively















Congenital heart disease

• Arrhythmia and sudden death are important 
late sequelae for patients after repair of 
tetralogy of Fallot

• During long-term follow-up, even the most 
excellent surgical outcome may result in 
anatomic valve stenosis and insufficiency, 
cardiac rhythm disturbance, and myocardial 
dysfunction with sudden death
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DILATED ATRIA



Eisenmanger syndrome

• 1a. Right sided heart failure
• 1b. Pulmonary hypertension
• 1c. Eisenmenger syndrome due to 

ventricular septal defect



Hypertrophied right ventricle

Dilated left ventricle
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Plexiform lesion

• In plexogenic angiopathy, the parent muscular 
artery shows medial and intimal thickening. 

• The plexiform lesion develops at a branch point  
as a result of shear stress. Damage results in 
transmural destruction that is repaired by 
formation of plexiform lesion. 

• The arterial branches are severely injured and 
develop into aneurysm-like dilatation with 
organization. Within the organized arterial 
branches, endothelial cells proliferate to form 
complicated capillary-like channels



Evolution of hypertensive changes
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Ross procedure for pa
endocarditis 





Area of tear



Resuspending 
with anomalous coronary artery 

blocked
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• “Reading a technically poor 
echocardiogram is like

• looking at a polar bear in a snow storm.”
• —Lynn Y. Zoiopoulos, DO
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