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Abstract
Sudden adult cardiac death accounts for a significant proportion of autopsies performed. In the clinical setting, electrocardiography
and cardiac Troponin are the gold standard in detecting acute myocardial infarction. The use of cardiac Troponin at autopsy is less
clear. This study evaluates the sensitivity and specificity of cardiac Troponin T in the detection of acute myocardial infarction at autopsy. A retrospective study was performed, identifying autopsy cases where serum Troponin was requested. In these cases, cause of
death was identified from autopsy reports, the histology reviewed and Troponin T levels were recorded. Acute myocardial infarction
was confirmed as a cause of death in 72 out of the 196 cases with 66 cases having an elevated Troponin T. (Sensitivity: 92%; Specificity:
5%). The results of this study suggest that while Troponin T is sensitive marker, it is not specific as a diagnostic tool in the detection
of acute myocardial infarction at autopsy. Histology remains the gold standard.
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Introduction
Sudden cardiac death due to an acute myocardial infarction (AMI)
comprises a significant proportion of autopsy cases. In clinical
practice, AMI is diagnosed with the aid of the electrocardiogram
and serum biochemical markers specific in the detection of myocardial damage [1-3]. Troponin T and Troponin I in particular
have been extensively studied and proof of sensitivity and specificity in detecting AMI is well established [3-6]. Troponin is a
complex of three regulatory proteins (Troponin C, I and T) that
is integral to muscle contraction in skeletal and cardiac muscle [7].
It is a component of thin filaments along with actin and tropomyosin and is the protein to which calcium binds to accomplish
regulation of contraction and relaxation of the cardiac muscle.
During myocardial injury, as seen in AMI, Troponin is released
from the injured myocyte into the circulation which can be detected biochemically. The potential role however of Troponin in
the diagnosis of AMI at post-mortem is less well known [8-10]. In
this study, we evaluate the sensitivity and specificity of Troponin
T as a diagnostic tool in the detection of AMI at autopsy.
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Materials and Method
We conducted a retrospective study of post mortem examinations
that were performed in the Department of Pathology, University
Hospital Galway, Ireland between 2007 and 2010. All cases where
Troponin T analysis was performed at the time of autopsy were
included in the study. Blood samples were drawn from the femoral vessels of the deceased and analysed at the Department of Biochemistry, University Hospital Galway using the Roche Elecsys
Diagnostics™ System. An elevated Troponin T level was defined
as being greater than 0.03mg/L. All demographic data, autopsy
findings (including cause of death, serum Troponin T levels and
histology) were reviewed by the two authors. The cause of death
was classified into eight distinct categories. Atheroscerotic coronary artery disease was defined as evidence of atherosclerosis occupying more than 75% of vessel lumen. Statistical analysis was
performed using Analyse-IT® from Microsoft Excel. The chisquared test was used to perform two by two comparisons. Ethical approval for the study was granted by the Galway University
Hospital Ethics Committee (Reference no C.A. 660).

Results
A total of 1493 post mortem examinations were carried out between 2007 and 2010. There were 207 cases where serum Troponin T was analysed (14% of all autopsy cases). 11 of the 207
cases (5%) were excluded, due to severe haemolysis of sample
rendering interpretation impossible. The cause of death, presence
or absence of AMI and Troponin T levels are outlined in Table
1. Ante mortem blood troponin levels were not available in the
majority of cases and were not included in this study. AMI was
established as a cause of death in 72 of the 196 cases (36.7%) and
confirmed on histological examination. Of the 72 cases of AMI,
66 (92%) showed an elevated Troponin T level [> 0.03mg/L].
There were 117 cases where the Troponin T levels were elevated
but the cause of death was due to alternate causes other than an
AMI. This yielded a sensitivity of 92% and a specificity of 5%
(p=0.62; chi-squared test) for Troponin T in predicting an AMI
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Table 1. Cause of death in 196 autopsy cases performed during the period 2007-2010 with associated Troponin T levels (0-0.03 mg/L is the
normal reference range for Troponin T). The sensitivity of Troponin T in acute Myocardial Infarction was 92% with a specificity of 5%
(p=0.62; chi-squared test). The positive and negative predictive value of Troponin T was 36% and 57% respectively
Cause of Death

Total

Troponin
0-0.03mg/L

Troponin
>0.03mg/L

Acute Myocardial Infarct

72

6

66

Atherosclerotic Coronary Artery Disease

57

3

54

Cardiomyopathy

11

0

11

Cardiac Arrhythmia secondary to severe
hepatic steatosis

6

0

6

Other Cardiovascular Cause

16

0

16

Respiratory cause

17

0

17

Gastrointestinal cause

5

2

3

Other cause

12

2

10

Total

196

13

183

at autopsy. Correspondingly, the positive and negative predictive
value of Troponin T was 36% and 57% respectively.

Discussion
In clinical practice, Troponin T has been extensively investigated
and found to be a sensitive marker of myocardial necrosis. While
our study confirms that Troponin T is sensitive at detecting AMI,
it is unfortunately not specific to this disease process.
In our study, there were 117 cases where Troponin T levels were
elevated without an established diagnosis of AMI. Interestingly,
in all of these cases, there was histological evidence of ischaemic heart disease represented by either myocardial fibrosis, early
coronary artery disease (where occlusion of the vessel was less
than 75%) or a combination of both. In the cases where AMI
was present, the age of the infarct did not correlate with the rise
in troponin T levels.
Macroscopic changes of AMI become apparent only after 2-3
days from onset of symptoms making identification of early
myocardial damage challenging to the pathologist. Without macroscopic change, methodical sampling of myocardium cannot
guarantee detecting microscopic evidence of AMI. This could
possible explain the rise in Troponin levels in some of our cases,
where microscopic diagnosis of AMI is not seen. In addition, in
cases where death is immediate, histologic changes will not be
established and so even extensive sampling may not provide a
histological diagnosis of AMI. However, elevated levels of Troponin T may be useful as an adjunct test especially if the deceased
has established coronary artery atherosclerosis (with or without
thrombosis).
In our study, we observed that 63.3% of deaths were not due to
AMI. Cause of death included bronchopneumonia, multi-organ
failure and cerebrovascular haemorrhage where the Troponin T
levels were elevated. In such cases, systemic hypovolaemia or agonal global hypoxia could result in coronary ischaemia leading to
an increased Troponin levels. In addition, cardiopulmonary resuscitation may have contributed to cardiac injury resulting in an
elevation of Troponin T levels.
This study was limited by factors including variance in post mortem interval from time of death; post mortem refrigeration time
and blood sample haemolysis. Under routine conditions, most
bodies presenting for autopsy will demonstrate some degree of
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autolysis. This process is dependent on a number of key factors
including duration of death prior to post mortem examination,
interval between death and refrigeration and seasonal variance.
The time interval from death to autopsy in this study varied from
2-30 hours (data not shown) and all cases showed a degree of
haemolysis in the blood retrieved for analysis. There was no correlation between the troponin levels and duration of death prior
to femoral blood testing.

Conclusion
The findings from our study confirm that while Troponin T is
a sensitive marker in the detection of AMI at autopsy it is not
specific and therefore cannot be used as a diagnostic tool at autopsy. There are multiple factors that can attribute to an elevated
Troponin T result following death. Histological evaluation for the
diagnosis of AMI remains the gold standard.
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