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Abstract: Introduction: Time since death (TSD) also called, as post-mortem interval is an 

important element in investigation of crime and court trial. The large volume, easy 

accessibility, resistance to bacterial degradation and relatively inert nature makes the vitreous 

humour to be the most suitable for chemical analysis. Lactic acid, hypoxanthine and 

potassium are the common parameters studied in vitreous humour. We aimed to study the 

change in concentration of potassium in the vitreous humour for estimation of time since 

death. Material and Methods:  This is a cross-sectional, hospital based study conducted in 

the Index medical college and hospital, Malwanchal University, Indore, from April 2019 to 

August 2023. All deceased cases with known time of death which were brought to mortuary 

were included in the current study. Body with previous ocular injury or surgery, bodies with 

extreme decomposition, posterior segment diseases and paediatric cases <less than 12 years 

of age were excluded. A total of 120 cases could be included. The collected data was 

tabulated in MS excel 2020 and analysed with SPSS software, version 20. Results: Mean age 

of deceased cases was observed 38.71±23.24 years with range from 13-77 years. Male: 

Female ratio in this study was 2.53:1. The most important cause of death among them was 

found to be ‘unclassified death’ which was followed by trauma. Mean time since death 

calculated from potassium levels in vitreous humour was found to be 12.7±7.62 hours and 

that from police or hospital records was 12.0±8.10 hours and the difference between two was 

non-significant. Also, a positive significant correlation was found between TSD using 

potassium level and TSD as per police or hospital records. In this study, a linear relation was 

found between potassium level and time since death. Conclusion: our study concludes that 
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biochemistry of vitreous humour is important in post-mortem analysis and measuring 

potassium level in vitreous humour is an important tool to determine time since death. 
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Introduction: Death is inevitable in human being and it cannot be predicted. Time since 

death also called as post-mortem interval (PMI) is the time period between death of a person 

and its post-mortem examination. Any death which is not due to an underlying disease 

condition can be thought to be an unnatural death which is actually a combination of multiple 

factors and estimating time since death very difficult in these cases.[1, 2] A forensic expert 

has to help the investigating agencies regarding cause of death and time since death. [3] In 

autopsy, cause of death and time since death (TSD) can be studied by many methods. Its an 

important element in court’s proceedings as it helps in investigating suicidal, homicidal and 

sudden unnatural death cases.[4] It helps the investigating officer to reach the person who are 

thought to be accountable for the criminal activity and leave the innocent people.[5] In civil 

cases, it helps in property dispute as well. [6] 

The exact evaluation of time since death is a challenging and difficult task. Time since death 

depends upon many factors like presence of underlying disease condition, humidity & 

temperature of the environment and thermodynamics of end terminal action etc. In these 

situations, chemical evaluation of different body fluids helps a lot in determination of TSD. 

[7, 8] Many researches have been done to evaluate the time since death through a range of 

physiological, metabolic & biochemical alterations from different fluids of body like CSF 

(cerebrospinal fluid), blood and VH (vitreous humour). [9] As described by Sturner in 1963, 

post-mortem vitreous humour is the more apt fluid for biochemical examination than CSF & 

blood due to its resistance to bacterial degradation and microbial contamination and its 

presence in physically protected environment.[10, 11] That’s why it is comparatively inert 

and not affected by abrupt fluctuation in chemistry of blood. The other reasons are its large 

volume and it is easily obtainable.  

The common parameters studied in vitreous humour are lactic acid, hypoxanthine and 

potassium. [12, 13] After death, the concentration of potassium increases in the vitrous 

humour due to retinal cells and vascular choroidal autolysis. [13] Considering this we aimed 

to study the change in level of K (potassium) in vitreous humour for estimation of time since 

death. 
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Material and Methods: This is an observational, hospital based, cross-sectional study done 

in the biochemistry department in co-ordination with forensic medicine department of Index 

medical college and hospital, Malwanchal University, Indore, from April 2019 to August 

2023. Ethical clearance was obtained from institutional ethics committee. All deaths which 

were brought to mortuary with known time of death were part of the study. Death in the 

hospitals and deaths outside, both were included. Body with previous ocular injury or 

surgery, bodies with extreme decomposition, posterior segment diseases and paediatric cases 

<less than 12 years of age were excluded. A total of 120 cases could be included in the said 

study period on the basis of convenience sampling method. Vitreous humour sample was 

collected from posterior chamber of right eye during autopsy using 10ml syringe with 20G 

needle. Procedure was done slowly to avoid injury of loose fragments of tissues by a puncture 

done 5-6mm from the limbus and sample was collected in a rubber stopper vial and 

immediately sent to laboratory for estimation of vitreous K concentration by automated 

electrolyte analyzer (Siemens ADVIA1800). 

Exact death time was recorded from record of police, record of hospital, family, friends, 

relatives or known of the deceased. Relevant informations of the dead i.e. age, residential 

address, gender, death reason, time of death, humidity, temperature, time of each sampling 

and related K levels were completely noted in the proforma. Sturner and Gantner’s formula 

(1964) [14] was applied to calculate time since death as follows: 

“TSD (hrs) = 7.14 K
+
 (mEq/L) - 39.1”, K

+
 is vitreous humour K level. 

The collected data was entered in MS excel 2020 and analysed using SPSS software, version 

20. “Continuous variables were used as mean±SD” while comparative data were used as ratio 

& proportions. Unpaired t- test was done to see if there is any difference in time calculated 

from potassium level in vitreous humour and that from police or hospital record. 

Spearmann’s correlation was applied to see the correlation between TSD calculated from 

body signs, police records and that from potassium levels. For Spearmann’s correlation “p-

value <0.01 was considered to be statistically significant”. 

Results:  

Our research comprised a total of 120 deceased cases and potassium level in the vitreous 

humour of them was studied to determine post mortem interval. Table 1 illustrates the basic 

characters of the cases. Mean age of cases was 38.71±23.24years ranging from 13-77years. 



 

1334 
 

Out of total 120 cases, 31 (25.8%) fall in 13-30years age group, 68 (56.7%) were in 31-60 

years age group and remaining 21 (17.5%) were >60 years of age.  Males constituted 71.6% 

of the study population and females were 28.4% with Male: Female ratio of 2.53:1. Of all the 

deceased cases, 71 (59.2%) were from the rural area and remaining 49 (40.8%) were from 

urban area. The most communal reason of death among them was found to be unspecified 

death affecting 62 cases (51.7%) followed by trauma including road traffic accident (RTA) 

affecting 37 cases (30%). Asphyxia including hanging and strangulation constituted 11 cases 

(9.2%) and poisoning was the cause of death in 10 deceased (8.3%). 

Table 1: Basic parameters of the deceased subjects 

Parameters  Category Frequency Percentage 

Age  13-30 31 25.8 

 31-60 68 56.7 

 >60 21 17.5 

Gender  Male 86 71.6 

 Female 34 28.4 

Address  Rural 71 59.2 

 Urban 49 40.8 

Cause of death  Poisoning 10 8.3 

 Trauma 37 30.8 

 Asphyxia 11 9.2 

 Unclassified 62 51.7 

  

As can be seen in table 2, the mean time since death calculated from potassium levels in 

vitreous humour was found to be 12.7±7.62 hours with median 12.0 hours and interquartile 

range (IQR) 7.2-20.4 hours. As per police or hospital records the mean time since death was 

12.0±8.10 hours with median value 13.3 hours and IQR 6.5-19.6 hours. The difference in the 

mean time since death between the two groups was observed as non-significant (p-value 

0.491). 

Table 2: Data of Time since death using potassium level and as per police/hospital 

records 

Parameters TSD using potassium 

value (in hours) 

TSD using police/hospital 

records (in hours) 

p-value 

Mean ±SD 12.7±7.62 12.0±8.10  

0.491 Median  14.0 13.3 

IQR (Interquartile range) 7.2-20.4 6.5-19.6 
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Spearmann’s correlation was applied to see the correlation between TSD using potassium 

level and TSD as per police or hospital records. A positive significant correlation was found 

between two with p-value<0.1 and correlation co-efficient 0.937. So we can state that 

evaluation of TSD by K level in vitreous humour in deceased cased is a very good method as 

no significant difference was found between mean TSD calculated by potassium in vitreous 

humour and that from police/hospital records. 

Table 3: Comparison of TSD values estimated using potassium in the vitreous humour 

& Police records  

Spearmann’s correlation TSD using 

potassium value 

TSD using police/ 

hospital records 

TSD using 

potassium value 

Correlation-coefficient 1.000 0.937 

Significance (two-tailed) - 0.000 

Number 120 120 

TSD using police 

records 

Correlation-coefficient 0.937 1.000 

Significance (two-tailed) 0.000 - 

Number 120 120 

 

Discussion: One of the essential components in all autopsy cases is to calculate time since 

death as it has great values in criminal investigation and court trial. Vitreous humour is a 

fluid in the body which is well protected from bacterial contamination and is somewhat inert 

and not changed by sudden alteration in blood chemistry. This makes vitreous humour an 

ideal fluid for estimation of post-mortem chemicals. The levels of chemicals in VH of eye 

change over time after death, which help investigating officer to calculate time since death. 

[15, 16] Many of the studies have documented the use of vitreous humour potassium level to 

determine time since death. In the present study we studied potassium levels in vitreous 

humour of 120 deceased cases to know the time since death. In current research, the mean 

age of deceased was noted as 38.71±23.24 years with age range of 13-78 years. Study by 

Prince M. Paul found slightly higher mean age i.e. 40.27±17.91 years with age range 3-80 

years. [17] Sparks et al (1989) also took cases with age range of 1 to 84 years in their study. 

[18] In our study we excluded deceases cases aged ≤ 12 years accounting the less amount of 

VH fluid in them. In this study, out of 120 deceased cases 86 (71.6%) were males while 34 

(28.4%) were females. Amith Mulla et al. (2005) did study with 613 subjects with male to 

female ratio of 3:1. [19]  

We found time since death calculated by K concentration in VH to be comparable with the 

time since death from police or medical records. There was no any significant difference 
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between two (p-value=0.491). In current research, a linear relation was seen among 

potassium range and time since death. The potassium concentration was seen to be increased 

as time since death increases. Spear mann’s correlation was observed as significant with 

Correlation coefficient 0.937 & p-value <0.001. This was supported by studies of Jashnani et 

al., Cordeiro et al., Madea et al. and Farmer et al. [20, 21, 22, 23] In contrast to above study 

Singh D et al found that the relationship of increasing level of vitreous potassium with 

increasing PMI was not linear but it was logarithmic.[24] 

Other studies depicted use of other electrolytes for determination of time since death. James 

et al. showed that hypoxanthine in the vitreous humour can also be used to calculate time 

since death while Cordeiro et al. recommended use of urea and hypoxanthine in vitreous 

humour to calculate time since death. [25, 21] 

In our study age, sex and cause of death was not found to be having effect on vitreous 

humour potassium which is in accordance with Jashnani et al. along with Ahi & Garg, who 

said that other factors like age of deceased and gender had no bearing on the K concentration 

in the VH. [20, 26] 

Conclusion: Mean time since death in the current study was 12.7±7.62 hours. Our study 

showed that vitreous potassium level is a sensitive indicator of time since death. There is a 

linear correlation between potassium level in vitreous humour and time since death. Also, 

time since death calculated by vitreous humour potassium level and actual time since death as 

per police or medical record are correlated significantly. So over all we can conclude that 

biochemistry of vitreous humour is important in post-mortem analysis and measuring 

potassium level in vitreous humour is an important tool to determine time since death. 
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