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Abstract: 

Introduction:  Hyperglycemia is a consequence of uncontrolled diabetes and over a long period of time can lead to serious 

violations of the various systems of the body. In daily clinical practice, glucose level in blood and glycated hemoglobin are 

major and frequently used worldwide laboratory findings for the diagnosis of glucose metabolism disorders. In forensic 

medicine, the diagnostic value of post-mortem blood glucose levels is questionable because of its significant and rapid 

variation after death. Our research was aimed to analyse glucose concentration in blood after death and to estimate its 

diagnostic value. 

Methods: Data analysis of the State Forensic Medicine Service (SFMS) of Vilnius region of sudden death cases was 

performed. 238 autopsy findings were analysed. A retrospective analysis was performed using the R commander program. 

Results: The analysis included 238 individuals, 161 (67.6%) were men and 77 (32.4%) women. Mean age was 52.28 ± 15.45 

yeras. Mean  alcohol level in blood was 2.257 ± 1.482 g/L. Mean post-mortem glucose concentration in blood was 6.716 ± 

5.800 mmol/l. The lowest glucose concentration was 0.600 mmol/l and the highest - 33.300 mmol/l. There were no 

significant glycemia level difference between men and women (p = 0.279). In 6 cases, glucose concentrations were 

compared before and after death. The difference in blood glucose was insignificant (p = 0.90). There was no strong 

correlation between ethyl alcohol and glucose concentration (r = 0.037, p = 0.667). There was a weak correlation between 

age and blood glucose concentration (r = 0.03, p = 0.639).  

Conclusions: According to SFMS autopsy data, post-mortem glucose levels remain within the normal values. Evaluation of 

glucose after death remains a valuable diagnostic criterion for sudden death due to hyperglycaemia, when the 

hyperglycaemic episode is first and fatal to the subject. 
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Introduction 

Hyperglycemia is a consequence of uncontrolled diabetes and over a long period of time can lead to 

serious violations of the various systems of the body. According to the World Health Organization 

approximately 3.7 million deaths are caused by elevated blood glucose levels. To be more accurate, 

1.5 million of these deaths are determined by diabetes and its complications, such as diabetic 

ketoacidosis, and another 2.2 million by cardiovascular system diseases and chronic kidney disease 

which is directly related to elevated blood glucose concentration.  This emphasizes that high blood 

glucose is linked with a high proportion of all caused mortality not only deaths directly determined by 

diabetes mellitus (Roglic & World Health Organization, 2016). Fatal diabetes mellitus complications 

can be hard to detect because of changing specific microscopic and macroscopic findings. The exact 

cause of death is determined only during autopsy (Palmiere, 2015).  

In daily clinical practice, glucose level in blood and glycated hemoglobin are major and frequently 

used worldwide laboratory findings for the diagnosis of glucose metabolism disorders (Association, 

2018). In forensic medicine, the diagnostic value of post-mortem blood glucose levels is questionable 

because of its significant and rapid variation after death (C. Hess, Wöllner, Musshoff, & Madea, 

2013). First of all, blood glucose metabolization proceeds in cells for a while after the termination of 

cardiovascular and respiratory organ systems. The setting of limited oxygen supply causes the onset 
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of anaerobic glycolysis. Rapid metabolisation of glucose during glycolysis is a reason for the 

significant and instant decrease of glycemia and increase of lactic acid concentration. One glucose 

molecule is metabolized into two lactate molecules during the pathway of anaerobic glycolysis after 

death. The decrease of glycaemia in the first hour after death is approximately 13mg/dl whereas lactic 

acid level in blood increase 10 – 15mg/dl/h during the next 10 hours after the death (Holstein, Titze, 

& Hess, 2018). Moreover, due to neurohormones, such as adrenaline, noradrenaline and dopamine, 

produced during agonal reactions and/or cardiopulmonary resuscitation previous to death, the liver 

converts glycogen into glucose and large amounts of glucose are released into the bloodstream 

(Palmiere & Mangin, 2012). Also, glucose concentration fluctuates in different parts of the body. It is 

higher in the right side of the heart due to glycogenolysis in the liver after death (Holstein et al., 

2018). As we can see, the processes occurring in the human body before and after death can affect the 

main biochemical markers for diagnosing glucose metabolism disorders. In the realm of forensic 

medicine, it is challenging to verify deadly disorders related to elevated blood glucose. The aim of our 

research is to analyze glucose concentration in blood after death and to estimate its diagnostic value. 

Data and Methods 

Procedure 

The study was conducted in the State Forensic Medicine Service (SFMS) of the Vilnius region in 

Lithuania in 2018. There were retrospectively selected and analysed 238 cases of sudden death who 

have had blood glucose levels detected during autopsy. The blood alcohol level is a routine test during 

every autopsy in the State Forensic Medicine Service. Because of that, blood alcohol levels of all 

these cases were recorded additionally in parallel with glucose levels. Samples were collected post-

mortem according to standard procedures. All autopsies were conducted by the same forensic team, 

headed by a single pathologist. The collected information was anonymous, only gender and age were 

recorded.  

Statistical analysis 

The statistical analysis was performed using the R commander program. The chosen significance 

level was p<0.05. 

Results 

The analysis included 238 individuals, 161 (67.6%) were men and 77 (32.4%) women. Mean age was 

52.28 ± 15.45, median - 54. Of all individuals, the youngest was 2 years old and the oldest 88 years 

old. Men’s mean age was 50.27 ± 15.13 while women’s 56.45 ± 15.35. There was a statistically 

significant mean age difference between genders (p = 0.0041). Men and women mean age is 

illustrated in Figure 1. 

Mean alcohol level in blood of all cases was 2.257 ± 1.482 g/L, median 2.210 g/L. The lowest 

detected ethyl alcohol concentration was 0.130 g/L and the highest was 6.320 g/L. Men’s mean 

alcohol level in blood was 2.18 ± 1.52 g/L, meanwhile women‘s was 2.41 ± 1.39 g/L. There was 

statistically insignificant difference between genders (p = 0.39). Comparison of the mean ethyl 

alcohol level in blood by gender are presented in Figure 2.  

Mean post-mortem glucose concentration in blood of all cases was 6.716 ± 5.800 mmol/l, median 

3.150. The lowest glucose concentration was 0.600 mmol/l and the highest was 33.300 mmol/l. The 

glycemia level frequency in all of the cases is illustrated in Figure 3.  

Men’s mean post-mortem glucose concentration in blood was 6.51 ± 5.45 mmol/l, whilst the women’s 

was 7.09 ± 6.50 mmol/l. There were no significant glycemia level difference between men and 

women (p = 0.279). Comparison of the mean post-mortem glucose concentration in blood by gender 

is presented in Figure 4. 

In 6 cases, the glucose concentrations were compared before and after death. The difference in blood 

glucose level was insignificant (p = 0.90).  

Also, there was no strong correlation between ethyl alcohol and glucose concentration in blood (r = 

0.037, p = 0.667). This indicates that ethanol concentration has no effect on blood glucose level. 

Furthermore, there is a weak correlation between age and blood glucose concentration (r = 0.03, p = 

0.639). It means that blood glucose levels do not depend on age. 
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Figure 1: Men and women mean age. 

 

Source: Authors 
 

Figure 2: Comparison of the mean ethyl alcohol level in blood by gender. 

 

Source: Authors 
 

Figure 3: Blood glucose level density 

 

Source: Authors 
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Figure 4: Comparison of the mean post-mortem glucose concentration in blood by gender. 

 

Source: Authors 

Discussion 

The interpretation of post-mortem blood glucose levels is often difficult because of its variability after 

death. Unfortunately, references about the post-mortem evaluation of glucose concentration in blood 

and its diagnostical value only occasionally are found in the medical literature. One of the first reports 

concerning post-mortem blood glucose determination was published in 1940 and focused on the time 

after death at which the blood is analysed. It was emphasized that glucose level estimations must be 

made as soon as possible after death to have its high diagnostic validity to determine ante-mortem 

hyperglycemia otherwise the glycolysis will distort it (Hamilton‐Paterson & Johnson, 1940). 

According to the latest research data, blood glucose level alone does not have high diagnostic value 

(C. Hess, Stockhausen, Kernbach-Wighton, & Madea, 2015; Holstein et al., 2018). In post-mortem 

analysis not only blood, but also vitreous fluid and cerebrospinal fluid are often used for glucose 

concentration examination.  According to Cornelius Hess et al. glucose concentration in vitreous fluid 

correlate with glycaemia previous to death (Cornelius Hess, Musshoff, & Madea, 2011; Musshoff, 

Hess, & Madea, 2011). Moreover, estimation of HbA1c, fructosamine, or anhydroglucitol may 

provide useful data on the long-term glycemic control for individuals with diabetes (C. Hess et al., 

2013; Lepik, Tõnisson, Kuudeberg, & Väli, 2018; Walta, Keltanen, Lindroos, & Sajantila, 2016).   

Though it has been thought that the glucose concentration in blood doesn’t have high diagnostic 

validity because of its broad variation after death there are some studies that suggest post-mortal 

blood glucose analysis can be a useful diagnostic tool. For example, Lundquist and Osterlin 

investigated glucose in blood and vitreous fluid from patients in whom the humour from the eye 

cavity had been removed. Those patients were divided into three groups: nondiabetic, then those with 

type 1 diabetes and those with type 2 diabetes. Glucose level in blood (9.1 ± 3.5 mmol/L) was higher 

than in the vitreous humour (3.5 ± 1.8 mmol/L) in all cases in the nondiabetic group. In diabetes type 

1 and type 2 groups glucose in blood was also mostly higher compared to vitreous fluid with a couple 

of exceptions and glucose level both in vitreous humour (type 1 diabetes group - 9.4 ± 3.3 mmol/L, 

type 2 - 7.2 ± 3.9 mmol/L) and in blood (type 1 diabetes group - 15.4 ± 4.2 mmol/L, type 2 - 11.8 ± 

4.8 mmol/L) was in general higher than in the nondiabetic group (Belsey & Flanagan, 2016). Chen et 

al. thoroughly reviewed 672 forensic autopsies and analyzed glucose concentration tendencies in 

blood and various body fluids such as the vitreous humour, cerebrospinal and pericardial fluids. All 

these cases were classified as diabetic and nondiabetic according to hemoglobin A1C concentration 

(cut-off value of 6.5%). Similar reasons of death were involved in both groups, except diabetic 

ketoacidosis was a predominant cause in the diabetic group, and malnourishment in the nondiabetic 

group. Glucose concentration in blood fluctuated within the normal range antemortem (70–109 

mg/dL) in the majority of cases in the nondiabetic group, but elevated glucose level was noticed in 

electrocution, cerebrovascular disease, fatal alcohol abuse and sudden cardiac death caused by 

ischemic heart disease. Glycaemia was significantly higher in mortal ketoacidosis compared to other 
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cases in the diabetic group. Additionally, elevated glucose level was detected in patients with chronic 

heart disease (Chen et al., 2015). 

Conclusions 

According to SFMS autopsy data, post-mortem glucose levels remain within the normal values.  

The difference in blood glucose levels found before and after death was insignificant. Evaluation of 

glucose after death remains a valuable diagnostic criterion for sudden death due to hyperglycaemia, 

when the hyperglycaemic episode is first and fatal to the subject. 
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