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Introduction

Cardiac-specific troponin (cTn), which includes cardiac tro-
ponin I (cTnI) and cardiac troponin T (cTnT), is a protein 
complex integral to the regulation of cardiac muscle con-
traction. Elevated serum levels of cTnI and cTnT are well-
established markers for myocardial injury and cTn testing 
is one of the cornerstones of the clinical diagnosis of acute 
myocardial infarction [1–3].

Multiple studies have explored the diagnostic utility of 
cardiac-specific troponin in post-mortem settings. These 
studies generally indicate that elevated post-mortem tropo-
nin levels correlate with ante mortem myocardial damage 
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Abstract
Hemopericardium is regularly seen at autopsy and post-mortem imaging. Once traumatic cases and resuscitation artefact 
are excluded, hemopericardium is almost always due to either ruptured myocardial infarction or aortic dissection. In this 
study, we explored whether post-mortem cardiac-specific troponin I (cTnI) can be helpful when autopsy is not feasible and 
post-mortem imaging findings are inconclusive. Post-mortem cTnI levels were compared between 46 cases with hemoperi-
cardium due to ruptured myocardial infarction (RMI), 38 cases of hemopericardium due to aortic dissection (AoD), and 
44 cases of natural deaths without hemopericardium (controls). The results showed significantly higher cTnI levels in the 
RMI group (median 5,821 ng/L) compared to AoD (median 273 ng/L) and controls (median 95 ng/L). Receiver operat-
ing characteristic (ROC) analysis indicated that a cTnI threshold of 1,483 ng/L provided the best balance of sensitivity 
(87%) and specificity (90%) for distinguishing RMI from AoD. Levels of cTnI above 9688 ng/L were exclusively seen 
in RMI, whilst levels < 250 ng/L excluded this diagnosis. Calculated likelihood ratios demonstrated that higher levels of 
cTnI favour RMI over AoD, but substantial overlap between the cohorts limited the diagnostic value of intermediate cTnI 
values. Autopsy remains the gold standard for determining the cause of hemopericardium and cTnI testing is best reserved 
for cases in which an autopsy is not feasible.

Highlights
	● The diagnostic utility of cardiac Troponin I (cTnI) to determine the cause of non-traumatic hemopericardium was studied.
	● Post-mortem cTnI serum levels were overall much higher after myocardial rupture than aortic dissection.
	● A cTnI treshold of 1,483 ng/L provided optimal sensitivity and specificity.
	● Levels > 9,688 ng/L excluded aortic dissection, levels < 250 ng/L excluded myocardial rupture.
	● Intermediate cTnI levels were diagnostically inconclusive.
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[4–7]. However, the interpretation of post-mortem concen-
trations remains challenging due to several key limitations. 
Firstly, any myocardial injury – regardless of aetiology 
– results in troponin release, meaning elevated levels are 
non-specific and cannot, in isolation, indicate a particular 
cardiac pathology. This limitation is further complicated 
by variability in mode and timing of death. For instance, 
in individuals who experience a sudden rapid death, tropo-
nin levels may not yet be elevated, whilst those undergoing 
a prolonged dying process may show raised levels due to 
secondary myocardial injury rather than a primary cardiac 
cause of death. Research has also shown that post-mortem 
cTn levels may not remain stable over time, further under-
mining their diagnostic reliability [8]. As a result, the diag-
nostic value of post-mortem cTn testing remains uncertain.

The increased use of post-mortem CT (PMCT) scanning 
in autopsy practice presents a novel context in which post-
mortem troponin testing might be useful. PMCT imaging is 
now widely used to screen and triage cases, guiding deci-
sions on whether an internal examination is warranted, and 
to help determine its scope and extent. A frequent PMCT 
finding is hemopericardium. Once ante mortem trauma is 
excluded as cause, hemopericardium is typically due to one 
of three aetiologies: a ventricular rupture following myocar-
dial infarction, aortic dissection (AoD), or as an artefact of 
perimortem cardiopulmonary resuscitation (CPR).

Autopsy easily and reliably differentiates between these 
causes and offers the added advantage of detailed macro-
scopic and histological evaluation, which can help detect 
underlying pathology, including genetic aortic or cardiac 
diseases [9]. However, autopsy is not always feasible due 
to legal, logistical, financial, religious or ethical constraints.

Certain PMCT features may assist in distinguishing 
between ruptured myocardial infarction, aortic dissection or 
CPR-artefact. For example, crescentic hyperdensity within 
the hemopericardium – the so-called ‘armoured’ or ‘ham-
mered’ heart – is considered a vital sign that effectively rules 
out CPR-related artefact [10–12]. Conversely, the presence 
of a fluid-fluid level in the hemopericardium is considered 
by some to be suggestive of a CPR-artefact [12, 13]. Aor-
tic dissection may be indicated by findings such as intimal 
tears, luminal calcifications, or differential sedimentation 
within the true and false lumina [14]. A ruptured myocar-
dial infarction may be suggested by heterogeneous attenu-
ation of the myocardial wall or epicardial fat [15]. These 
features may however be subjective, inconclusive and not 
universally present. PMCT angiography can enhance diag-
nostic certainty in ambiguous cases, but requires specialized 
training, equipment and extended procedural time and is not 
always available.

In cases where an autopsy is not performed and radiolog-
ical findings are inconclusive, post-mortem cTn testing may 

help clarify the cause of the hemopericardium. Since rup-
tured myocardial infarction requires significant myocardial 
necrosis, substantially elevated serum cTn levels would be 
expected. In contrast, deaths due to hemopericardium fol-
lowing aortic dissection are assumedly mostly rapid, with 
presumably limited myocardial injury and consequently 
lower cTn concentrations. If this holds true, post-mortem 
cTn serum levels may help differentiate between hemo-
pericardium due to ruptured myocardial infarction and that 
resulting from aortic dissection. The research in this paper 
aims to evaluate this hypothesis.

Materials and methods

This study was conducted at the Victorian Institute of Foren-
sic Medicine (VIFM); a statutory authority responsible for 
medically investigating all deaths reportable under the Vic-
torian Coroners Act [16]. Approximately, 7500 deaths are 
referred to VIFM annually, comprising a wide range of nat-
ural, unnatural, and unexpected deaths.

A total of 128 cases were included in the research. These 
included 46 cases of hemopericardium due to a ruptured 
myocardial infarction (RMI) and 38 cases of hemoperi-
cardium due to aortic dissection (AoD). Unfortunately, no 
cases of artefactual, CPR-related hemopericardium were 
identified during the study period. To establish a post-mor-
tem baseline of cTnI, we therefore also included 44 random 
cases of natural death without hemopericardium (controls). 
All cases showed no visible signs of decomposition.

Each case underwent full body PMCT followed by an 
autopsy with histological examination of all major organs. 
Post-mortem cardiac troponin I (cTnI) testing was also per-
formed. For this, femoral vein blood samples were collected 
immediately upon admission to the institute. To minimise 
post-mortem biochemical alterations, the blood samples 
were centrifuged at the earliest reasonable opportunity and 
the resulting serum was immediately stored at -20 °C.

Troponin testing was outsourced to the Royal Melbourne 
Hospital. For this, the serum sample was defrosted and a 
small amount was transferred to a smaller tube, refrozen 
and dispatched. The test was conducted on the same day 
the samples were received, using the ARCHITECT STAT 
High-Sensitivity Troponin-I assay (Abbott Ireland Diag-
nostic Division, Longford, Ireland). This chemilumines-
cent microparticle immunoassay, preformed on an Abbott 
Architect i2000 analyser [17], reports cTnI concentrations 
in nanograms per Litre (ng/L), with a reportable range of 
0–50,000 ng/L.

For each case, the cTnI level (in ng/L) and cause of 
hemopericardium or cause of death were recorded. Group 
comparisons were made between the RMI, AoD and control 
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groups using a Kruskal-Wallis one-way ANOVA followed 
by an uncorrected Dunn’s multiple comparisons test. A 
p-value of < 0.001 was considered statistically significant.

To evaluate the ability of cTnI concentrations to distin-
guish between hemopericardium due to RMI and due to 
AoD, a Receiver Operator Characteristic (ROC) curve was 
generated. In addition, likelihood ratios (LRs) were calcu-
lated. In general, LRs expresses the degree that a given test 
result alters the probability between two competing and 
mutually exclusive hypotheses. The LR for several ranges 
of cTnI was calculated by dividing the probability of RMI 
by the probability of AoD in that particular cTnI range.

Results

Cardiac cTnI concentrations differed markedly across the 
three study cohorts. As shown in Table 1, the median cTnI 
level was highest in the RMI cohort (5,821 ng/L), substan-
tially exceeding that of the AoD cohort (273 ng/L) and the 
control cohort (95 ng/L). These trends are also visually rep-
resented in the boxplot in Fig. 1, demonstrating the nota-
bly higher distribution of cTnI concentrations in RMI cases 
compared to the other groups. Despite a clear difference in 
central tendency, there was some overlap in cTnI concen-
trations between the cohorts. At the upper end of the cTnI 
range, this overlap included four outliers from the AoD 

group and six outliers from the control group. The RMI 
cohort showed no outliers at the lower end of the distribu-
tion. The five RMI cases with the lowest cTnI concentration 
all had levels below 1,000 ng/L. There were another eight 
RMI cases with a cTnI level between 1,000 and 2,000 ng/L.

The Kruskal-Wallis one-way ANOVA confirmed that cTnI 
concentrations differed significantly between the cohorts (x2 
(df = 2, n = 128) = 55.990, p-value < 0.0001). Post-hoc pair-
wise comparisons using the uncorrected Dunn’s T-test also 
revealed significant differences between the RMI group and 
both the AoD and control groups (p-value < 0.001 for both). 
No statistically significant difference was found between the 
AoD and control cohorts (p-value 0.833).

The Receiver Operator Characteristic (ROC) analysis 
(Fig. 2) resulted in an area under the curve of 0.9188 (95% 
confidence interval 0.8601–0.9774) indicating very good 
diagnostic performance when considering RMI vs. AoD 
(see also Fig. 2). A threshold of > 1,483 ng/L provided the 
best combined sensitivity (87%; 95% confidence interval 
74-94%) and specificity (90%; 95% confidence interval 
76-96%). A cut-off value of > 9688 ng/L was associated 
with a 100% specificity, meaning that all cases with such a 
value in our cohort were RMI.

The likelihood ratios (LRs) for specific cTnI ranges are 
provided in Table 2. These LRs show the effect of a par-
ticular test result on the probability of RMI vs. AoD. For 
example, a cTnI level between 1,501 and 5,500 ng/L has an 
LR of 11, indicating that such a test result increases the pre-
test probability of RMI over AoD elevenfold.

The calculated LRs suggest that, based on our cohort, 
cTnI concentrations below 250 ng/L exclude RMI, whilst 
concentrations over 10,000 ng/L exclude AoD as the cause 
of the hemopericardium. In the intermediate ranges, the 
diagnostic utility of cTnI varied. Generally, higher cTnI lev-
els were associated with higher LR values, meaning stronger 

Table 1  Mean, median and range of cTnI serum concentrations per 
study cohort

cTnI concentration (ng/L)
Cohort N Mean Median Range
Ruptured myocardial infarction 46 13,966 5,821 304–50,000
Aortic dissection 38 955 273 3–8,735
Controls 44 3,110 95 3–50,000
Abbreviations: cTnI = cardiac Troponin I; ng/L = nanogram per litre

Fig. 1  Post-mortem cardiac troponin I (cTnI) concentrations per study cohort. Boxplot of cTnI concentrations for each group. An uncorrected 
Dunn’s test was used to assess differences in cTnI levels across cohorts, with results indicated (ns = non-significant, * = p value < 0.0001)
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Discussion

This study explored the diagnostic utility of post-mortem 
cTnI concentrations to help determine the cause of non-
traumatic hemopericardium, specifically to help distinguish 
between hemopericardium due to ruptured myocardial 
infarction (RMI) and aortic dissection (AoD). The results 
demonstrated that post-mortem cTnI levels are significantly 
higher in cases of RMI compared to both AoD and controls 
without hemopericardium, suggesting that elevated cTnI 
may assist as a biochemical marker of myocardial rupture. 
Our ROC analysis indicated that a threshold of > 1,483 ng/L 
achieved the best balance between sensitivity (87%) and 
specificity (90%). Concentrations above 9,688 ng/L were 
exclusively associated with RMI.

There is no literature available on typical cTnI levels for 
ruptured myocardial infarction or aortic dissection, but our 
findings are plausible from a pathophysiological perspec-
tive. The mechanism of myocardial rupture implies sub-
stantial pre-existing necrosis of cardiac muscle and thus a 
substantial release of cTnI prior to death. In contrast, death 
following hemopericardium due to AoD would not directly 
damage the myocardium in most cases, which explains the 
generally lower cTnI levels in that group. The overall ten-
dency in the data supports these assumptions, but there was 
notable overlap in cTnI levels between the cohorts and there 
were multiple outliers.

A substantial number of cases of RMI presented with low 
levels of cTnI, which suggests that not all such cases are 
associated with large areas of established myocardial necro-
sis. There were five cases with cTnI level below 1,000 ng/L, 
and another eight cases with a cTnI level between 1,000 and 
2,000 ng/L.

In the AoD cohort, four cases had relatively high cTnI 
levels. A more detailed analysis of circumstantial informa-
tion and autopsy findings indicated that all these cases had 
substantial underlying cardiac disease, and autopsy findings 
or circumstantial information suggestive of more protracted 
disease:

	● A case with a cTnI level of 6,038 ng/L had subacute dis-
section of the aorta, severe cardiac hypertrophy (720 g) 
and severe coronary artery disease. The circumstantial 
information indicated three days of epigastric pain prior 
to death.

	● A case with a cTnI level of 3,028 ng/L had subacute dis-
section of the aorta, severe cardiac hypertrophy (718 g) 
and mild coronary artery disease. There was a history of 
several days of ‘flu-like symptoms’ prior to death.

	● A case with a cTnI level of 8,735 ng/L, had acute-on-
chronic aortic dissection, severe cardiac hypertrophy 

evidence for RMI over AoD. However, exceptions to this 
trend were noted in the 501-1,000 ng/L and 5,501 − 10,000 
ng/L ranges. In both those ranges, the discriminatory power 
of cTnI was greatly reduced by an almost equal number of 
RMI and AoD cases. The number of cases in almost all the 
intermediate ranges was low, limiting statistical power.

Table 2  Likelihood ratios for ruptured myocardial infarction vs. aortic 
dissection
cTnI (ng/L) RMI (n = 46)

N (%)
AoD (n = 38)
N (%)

LR1

1–100 0 (0) 13 (34) 0.00
101–250 0 (0) 6 (16) 0.00
251–500 2 (4) 7 (18) 0.22
501–1,000 3 (7) 3 (8) 0.88
1,001–1,500 1 (2) 5 (13) 0.15
1,501–5,500 15 (33) 1 (3) 11
5,501–10,000 5 (11) 3 (8) 1.38
> 10,000 20 (43) 0 (0) ∞
Abbreviations: cTnI = cardiac-specific Troponin I; ng/L = nanogram 
per Litre; RMI = ruptured myocardial infarction; AoD = aortic dis-
section; LR = likelihood ratio
1Likelihood ratios were calculated by dividing the proportion of RMI 
cases in each cTnI range by the proportion of AoD cases. For exam-
ple, for the 501-1,000 ng/L range, 7% / 8% = 0.88

Fig. 2  Receiver Operator Characteristic Curve. Receiver Operating 
Characteristic (ROC) curve (black line), showing the performance 
of post-mortem cardiac-specific Troponin I (cTnI) in differentiating 
between hemopericardium due to ruptured myocardial infarction 
(RMI) from one due to aortic dissection (AoD). The area under the 
curve is 0.9188, reflecting strong discriminatory capacity
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We were also unable to include other (very rare) causes 
of non-traumatic hemopericardium, such as endocarditis, 
mycotic aortic aneurysms, or myocardial metastases [18, 
19]. It is expected that at least some of these cases are asso-
ciated with myocardial injury and therefore an elevated 
post-mortem troponin level. This could lower the likelihood 
of RMI when elevated cTn levels are encountered. The low 
pre-test probability of these rare alternative causes of hemo-
pericardium should however be noted.

Some minor technical limitations include restricting our 
study to cTnI and using a single troponin assay. Clinical 
literature however indicates that cTnT levels and cTnI are 
strongly correlated [2, 20] and this is likely transferrable to a 
post-mortem setting. Also, validated assays are by definition 
reliable and precise, which mitigates the need to explore 
technical measurement errors. Our study only relied on eas-
ily obtainable femoral vein blood samples and results may 
differ for other collection sites.

Every effort was made to limit post-mortem alterations 
of cTnI levels. The samples were taken as early as possible 
and processed in such a way to minimise degradation. How-
ever, our study was performed using the normal operational 
workflow within our institute, and some variability between 
the cases in terms of post-mortem interval and technical 
processing could therefore not be avoided. It cannot be 
excluded that this affected some of our results. At the same 
time, this approach ensured that our results are reflective of, 
and applicable to, our daily casework.

Conclusion

Post-mortem cardiac troponin I (cTnI) testing can poten-
tially help determine whether a hemopericardium is likely 
to be caused by ruptured myocardial infarction or aortic dis-
section. Especially low (< 250 ng/L) or high (> 10,000 ng/L) 
cTnI serum levels have strong differentiating power. Results 
in intermediate ranges are inconclusive, although certain 
values may favour one diagnosis over the other. In general, 
cTnI testing results should be regarded indicative, rather 
than diagnostic. An autopsy remains the preferred method 
to determine the underlying cause of a hemopericardium 
and cTnI testing should be reserved for cases in which an 
autopsy is not feasible.
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(727  g), moderate coronary artery disease, and focal 
myocarditis.

	● A case with a cTnI level of 5,751 ng/L had acute dissec-
tion of the aorta at autopsy but had also been diagnosed 
with a ST-elevated myocardial infarction 3 days prior 
to death.

These cases highlight that considerable heterogeneity exists 
in a cohort of fatal hemopericardium due to aortic dissec-
tion. Although a sudden death is most common, a subset 
appears to present with protracted disease and/or substan-
tial concomitant cardiac disease, which may explain sub-
stantially elevated post-mortem cTnI levels. In none of the 
above four cases the aortic dissection involved the coronary 
arteries, but this might also explain elevated troponins in 
other cases of aortic dissection.

In the control cohort, seven outliers had a relatively high 
cTnI. Some cTnI variability in this group was expected, 
since these cases were randomly selected from all natural 
deaths submitted to our institute. In four of these cases, 
the elevated cTnI level was explained by acute myocar-
dial infarction in the days before death. Another case died 
in hospital with congestive cardiac failure complicating 
known dilated cardiomyopathy, and the elevated cTnI was 
also unsurprising. The last two cases had no significant car-
diac pathology, and the cause of death remained unascer-
tained after autopsy. There was therefore no clear cause for 
the elevated level of cTnI.

The overlap in cTnI concentrations between the cohorts, 
including the outliers discussed above, had a notable effect 
on the diagnostic power of cTnI, as especially demonstrated 
by the calculated LR values. Based on our study, intermedi-
ate levels of cTnI are essentially inconclusive, only provid-
ing weak support for either AoD or RMI. The LR values 
suggested that cTnI levels at the lower and higher ends of 
the spectrum are much more informative, with an LR of 
zero for cTnI levels below 250 ng/L (effectively excluding 
RMI), and an infinitively large LR for levels above 10,000 
ng/L (effectively excluding AoD).

Several limitations of our study must be acknowledged. 
One of the primary constraints was the availability of suit-
able cases. This limited sample size and affected statistical 
power. Future studies are therefore needed to confirm our 
results.

Since no cases of CPR-related (artefactual) hemopericar-
dium were encountered during the study period, consider-
ation was focused on the differential diagnosis of ruptured 
myocardial infarction versus aortic dissection. The study 
results are therefore most applicable to cases in which arte-
factual hemopericardium is already excluded by the pres-
ence of an ‘armoured’ or ‘hammered heart’ on PMCT, as 
mentioned in the introduction.

1 3

243



Forensic Science, Medicine and Pathology (2026) 22:239–244

to atherosclerotic coronary artery disease. Forensic Sci Int. 
2018;289:238–43.

6.	 Maeda H, Michiue T, Zhu B-L, Ishikawa T, Quan L. Analysis of 
cardiac troponins and creatine kinase MB in cerebrospinal fluid in 
medicolegal autopsy cases. Leg Med. 2009;11:S266–8.

7.	 Martínez Díaz F, Rodríguez Morlensín M, Pérez Cárceles MD, 
Noguera J, Luna A, Osuna Carrillo-Albornoz EJ. Biochemical 
analysis and immunohistochemical determination of cardiac tro-
ponin for the postmortem diagnosis of myocardial damage. Histol 
Histopathol. 2005;20(2):475–81.

8.	 Sutton ED, Parsons S, Pricone M, de Boer HH. Cardiac-specific 
troponin (cTnI) in a post-mortem setting. Int J Legal Med. 2025. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​0​​0​4​1​4​-​0​2​5​-​0​3​5​2​6​-​x (e-pub ahead of 
print).

9.	 Basso C, Aguilera B, Banner J, Cohle S, d’Amati G, De Gouveia 
RH, et al. Guidelines for autopsy investigation of sudden cardiac 
death: 2017 update from the association for European cardiovas-
cular pathology. Virchows Arch. 2017;471:691–705.

10.	 Michaud K, Jacobsen C, Basso C, Banner J, Blokker BM, de Boer 
HH, et al. Application of postmortem imaging modalities in cases 
of sudden death due to cardiovascular diseases–current achieve-
ments and limitations from a pathology perspective: endorsed by 
the association for European cardiovascular pathology and by the 
international society of forensic radiology and imaging. Virchows 
Arch. 2023;482(2):385–406.

11.	 Shiotani S, Watanabe K, Kohno M, Ohashi N, Yamazaki K, 
Nakayama H. Postmortem computed tomographic (PMCT) find-
ings of pericardial effusion due to acute aortic dissection. Radiat 
Med. 2004;22(6):405–7.

12.	 Yamaguchi R, Makino Y, Chiba F, Torimitsu S, Yajima D, Shi-
nozaki T, et al. Fluid-fluid level and pericardial hyperdense ring 
appearance findings on unenhanced postmortem CT can differ-
entiate between postmortem and antemortem pericardial hemor-
rhage. Am J Roentgenol. 2015;205(6):W568–77.

13.	 Filograna L, Thali MJ, Marchetti D. Forensic relevance of post-
mortem CT imaging of the haemopericardium in determining the 
cause of death. Leg Med. 2014;16(5):247–51.

14.	 Ampanozi G, Flach PM, Fornaro J, Ross SG, Schweitzer W, Thali 
MJ, et al. Systematic analysis of the radiologic findings of aortic 
dissections on unenhanced postmortem computed tomography. 
Forensic Sci Med Pathol. 2015;11:162–7.

15.	 Ampanozi G, Flach PM, Ruder TD, Filograna L, Schweitzer W, 
Thali MJ et al. Differentiation of hemopericardium due to rup-
tured myocardial infarction or aortic dissection on unenhanced 
postmortem computed tomography. Forensic Science, Medicine, 
and Pathology. 2017;13:170-6.

16.	 Coroner’s Court of Victoria. Coroners Act 2008. Available from: ​
h​t​t​p​s​:​​​/​​/​w​w​​w​.​l​​e​g​i​​s​l​a​​t​i​o​​​n​.​v​​​i​c​​.​g​​o​​v​​.​a​​u​​/​​i​n​-​​f​​o​r​​c​e​/​​​a​c​t​​s​/​c​o​r​​o​n​e​r​​s​-​a​c​​t​-​2​0​0​
8​/​0​4​2. Accessed on 1 May 2025.

17.	 Abbott Laboratories. High-Sensitive Troponin-I [package insert]. 
Lake Bluff, IL: Abbott Laboratories: G97079R01; 2018.

18.	 Barbour BH, Hirst A Jr, Johns V Jr. Nontraumatic hemopericar-
dium. An analysis of 105 cases. Am J Cardiol. 1961;7:102–8.

19.	 Pawel B, Natalia B, Nazarenko N, Shaunak M, Akunor HS. 
Hemopericardium: a comprehensive clinical review of etiology 
and diagnosis. Cureus. 2024;16(1):e52677.

20.	 Koechlin L, Boeddinghaus J, Lopez-Ayala P, Nestelberger T, 
Miro O, Wussler D, et al. Performance of high-sensitivity cardiac 
troponin T versus I for the early diagnosis of myocardial infarc-
tion. Eur Heart J. 2022;43(Supplement_2):1339.

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

ing: Hans H. de Boer, Ethan D. Sutton, Maria Pricone, Sarah Parsons. 
All authors read and approved the final version.

Funding  Open Access funding enabled and organized by CAUL and 
its Member Institutions.

Data availability  The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate  This study was approved 
by the Victorian Institute of Forensic Medicine (VIFM) Ethics Com-
mittee on the 26th of October 2022 (Project ID: 1247) which included 
a waiver of informed consent.

Conflict of interest  The authors have no relevant financial or non-fi-
nancial interests to disclose. No funding was received for conducting 
this study.

Generative AI and AI-assisted technologies in the writing process  The 
authors used ChatGPT 3–5 to help improve the readability and lan-
guage of the manuscript. The authors reviewed and edited any sug-
gestions as needed and take full responsibility for the content of the 
published article.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

References

1.	 Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow 
DA, et al. Fourth universal definition of myocardial infarction 
(2018). Circulation. 2018;138(20):e618–51.

2.	 Sandoval Y, Apple FS, Mahler SA, Body R, Collinson PO, 
Jaffe AS, et al. High-sensitivity cardiac troponin and the 2021 
AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR guidelines for 
the evaluation and diagnosis of acute chest pain. Circulation. 
2022;146(7):569–81.

3.	 Byrne RA, Rossello X, Coughlan J, Barbato E, Berry C, Chieffo 
A, et al. 2023 ESC guidelines for the management of acute 
coronary syndromes: developed by the task force on the man-
agement of acute coronary syndromes of the European society 
of cardiology (ESC). Eur Heart Journal: Acute Cardiovasc Care. 
2024;13(1):55–161.

4.	 Barberi C, van den Hondel KE. The use of cardiac troponin T 
(cTnT) in the postmortem diagnosis of acute myocardial infarc-
tion and sudden cardiac death: A systematic review. Forensic Sci 
Int. 2018;292:27–38.

5.	 Beausire T, Faouzi M, Palmiere C, Fracasso T, Michaud K. High-
sensitive cardiac troponin hs-TnT levels in sudden deaths related 

1 3

244

https://doi.org/10.1007/s00414-025-03526-x
https://doi.org/10.1007/s00414-025-03526-x
https://www.legislation.vic.gov.au/in-force/acts/coroners-act-2008/042
https://www.legislation.vic.gov.au/in-force/acts/coroners-act-2008/042
https://www.legislation.vic.gov.au/in-force/acts/coroners-act-2008/042
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	﻿Post-mortem cardiac-specific troponin-I (cTnI) to determine the cause of non-traumatic hemopericardium
	﻿Abstract
	﻿Highlights
	﻿Introduction
	﻿Materials and methods
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


