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ABSTRACT

Objective: To find out the effect of cause of death on postmortem Sodium, Potassium and Chloride levels in
cerebrospinal fluid.

Study Design: Observational study

Place and Duration of Study: This study was conducted at the Forensic Medicine Department, King Edward
Medical University (KEMU), Lahore for a period of 6 months from December 2013 to June 2014.

Materials and Methods: Medicolegal autopsy cases were included in which the exact cause and time of death were
known. A total number of consecutive 106 samples were collected. Unknown and putrefied dead bodies, Poisoning

cases and Cases with head injuries were not included. Study was completed in 6 months.

Results: The K*, Na*and CI" levels are significantly affected by certain causes of death.

Conclusion: Biochemistry of Cerebrospinal Fluid alone may not be very useful in postmortem interval estimation.
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INTRODUCTION

The accurate estimation of the time of death is a critical
investigational problem for the authorized medical
officer while conducting medicolegal autopsy.*Several
physical changes start in the dead body after death,
known to our ancestors since ancient times and still
continue to be used as the main parameters for the
estimation of time since death such as cooling of the
dead body, development of rigor mortis, development
of lividity, etc.>> Moreover, many chemical changes
also start in the various body fluids after death. These
body fluids are whole blood, serum, Cerebrospinal
Fluid, aqueous humor, synovial fluid, and vitreous
humor.*®

Postmortem Cerebrospinal fluid electrolyte (Sodium,
Potassium and Chloride) levels change with the passage
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of time and are useful for the estimation of time since
death. The focus of this study is to determine the effect
of cause of death on postmortem Cerebrospinal
Fluidsodium, potassium and chloride ion concentration
as these electrolytes are used to determine the time
since death.?

MATERIALS AND METHODS

This observational study was conducted at the
Department of Forensic Medicine and Toxicology,
KEMU, Lahore and completed in 6 months.
Medicolegal autopsies conducted. Only those cases
were included in which the exact time of death was
given by the attending physician who issued Death
Certificate, by the law enforcement agencies or near
relatives.

Inclusion Criteria; Cases where the exact time of
death was provided by the police, the attending
physician or near relatives.

Exclusion Criteria; Unknown and putrefied dead
bodies, poisoning cases and cases with head injuries
Sample size: A total number of consecutive 106
samples fulfilling the above mentioned inclusion
criteria were taken from the cases brought to the
mortuary.

Collection of cerebrospinal fluid: These samples were
collected by opening the cranial cavity first, from Rt. or
Lt. lateral ventricle of the brain by using Liver biopsy
needle attached with 20 ml syringe and inserted in the
posterior and dependent part of the lateral ventricle of
brain up to 1.5 cm depth and as much of the
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Cerebrospinal Fluid was aspirated as possible.®’
Samples were immediately transferred to the pathology
lab, centrifuged and analyzed for sodium, potassium
and chloride ions by Auto analyzer. On average,
approximately 5-6 ml of Cerebrospinal Fluid was
obtained from each subject. Only clear, transparent
samples not containing any free tissue fragments were
used for study. A detailed Proforma was used for each
case to fill relevant information. The analysis of the
samples was carried out in the laboratory of the
Pathology Department, King Edward Medical
University, Lahore.

RESULTS

The data analysis was done by using SPSS v-21 (SPSS-
Inc, Chicago, USA). Regression and correlation
analysis was applied. P-value < 0.05 was considered as
statistically significant. Mean, SD, frequencies and
percentages were calculated. Finally, t-test was used to
determine if any two data sets are significantly different
or not.>*?In this study data of 106 cases was obtained.
The mean PMI in hours was 12.43 + 4.44 with range of
5 to 23.45 hours. The mean potassium was 6.06 + 1.99

Table No.2: Effects on potassium levels due to
different causes of death

Statistical Analysis for K Levels

Comparison t- | p- Signifi-
value | value | cance

Flrearm_mjury and 341 | P<0.05 Signifi-

Asphyxia cases cant

Firearm injury and

Sharp edge weapon 0.49 | p>0.05 | NS

injury cases

Firearm injury and Sianifi-

Blunt weapon injury 1.8 P<0.05 g
cant

cases

Asphyxia and Sharp

edge weapon injury 1.47 | p>0.05 | NS

cases

AsphyX@ :_ind Blunt 042 | p>0.05 | NS

weapon injury cases

Sharp edge weapon

injury and Blunt 1.21 | p>0.05 | NS

weapon injury cases

Table No.3: Effects on sodium levels due to different
causes of death

\ivzlzhzrazgglgg 3\;\% ttho rlaln.gem;qlll_o,gar:g ngn ni%%'ff‘ VTvﬁz Statisticgl Analysis for Sodium (Na®) Levels_ _
mean age was 32.5 + 9.69 with range of 12 to 61 years. Comparison t- P- Signifi-
Data analysis showed that the majority of cases were - — value| value | cance
males 79.25% (84 cases) and females were only Flrearm_lnjury and 1.2 p>0.05 | NS
20.75% (22 cases). Gender distribution of the 106 cases A_sphyX|a cases
used in this study. The average age of male cases was Firearm gr!d Sharp edge | 0.05 | p>0.05 | NS
33.81 years and female average age was 27.50 years. Weapon Injury cases —
Firearm injury and 2.0 P<0.05 | Signifi-
Table No.1: Different causes of death in the studied Blunt weapon injury cant
cases cases
No of | %tage  of Asphyxia and Sharp 0.911| p>0.05 | NS
Cause of Death Cases Cases edge weapon injury
Firearm Injury 80 75.47% cases
Blunt Weapon Injury 5 4.72% Asphyxia and Blunt 0.56 | p>0.05 | NS
Asphyxial Death 17 16.04% weapon injury cases
Sharp Edge Weapon Injury | 4 3.78% Sharp edge weapon 1.47 | p>0.05 | NS
The Table 1 shows that Firearm Injuries are the injury an_d_BIunt
weapon injury

predominant (75.47%) cause of death in the present
study. Then Asphyxia (16.04%), followed by Blunt
Weapon Injury (4.72%), and Sharp Edge Weapon
Injury (3.75%).

Generally the potassium level is not significantly
dependent on the cause of death. But there is a
significant effect on the potassium (K") levels when
making a comparison of death due to firearm injuries
verses asphyxia and firearm injuries verses blunt
weapon injuries. Statistical analysis revealed that K*
level is slightly higher in the cases reported with death
due to firearm related injuries. Whereas, K* level is
slightly lower in the cases reported with death due to
asphyxia.

Similarly, t-test was applied to evaluate the effect of
different causes of death on sodium (Na®) levels. It is
shown in Table 03 that there is a significant effect on
the sodium levels when making a comparison of death
cases due to the firearm injuries verses blunt weapon
injuries.Na" level is slightly higher in the cases reported
with death due to blunt weapon injuries.

Finally, the t-test was applied again to evaluate the
effect on Chloride (CI) levels due to different causes of
death. The results in table 04 indicate that generally the
chloride level is also not dependent on the cause of
death. There is only a significant effect on the Chloride
levels when making a comparison of death cases due to
the sharp edge weapon injuries against the firearm
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injuries and asphyxia and CI" level is slightly higher in
the sharp edge weapon cases.

Table No.4: Effects on chloride levels due to
different causes of death

Statistical Analysis for Chloride (CI) Levels

t —|p - Significance
value | value

Comparison

Firearm injury and

Asphyxia cases 0.67 p>0.05 | NS

Firearm injury and
Sharp edge weapon | 1.73
injury

P<0.05 | Significant

Firearm and Blunt
weapon injury | 0.7
cases

p>0.05 | NS

Asphyxia and
Sharp edge weapon | 1.84
injury cases

P<0.05 | Significant

Asphyxia and
Blunt weapon | 0.17
injury cases

p>0.05 | NS

Sharp edge weapon
and Blunt weapon | 1.63
injuries cases

p>0.05 | NS

DISCUSSION

Cerebrospinal fluid is an inert, isolated and well
protected body fluid and it can be used to estimate the

postmortem interval. The Cerebrospinal Fluid
electrolytes (sodium and potassium) are valuable
biochemical markers in  postmortem interval
estimation.’

In this study the samples were collected with great care.
The cerebrospinal fluid was drawn gently and the
researcher tried to obtain as much fluid as possible. It is
important to collect the Cerebrospinal Fluid as much as
possible to get accurate levels for all the salutes.®” This
technique of sampling is helpful in avoiding wrong
results as literature highlighted that certain factors such
as sampling techniques and analytical apparatus may
lead to wrong potassium level.”***°In the present study
careful sampling was done to avoid the tissue
contamination. Only crystal transparent samples free
from tissue debris were included in the study. Ordinary
Regression Equations were devised using the data of
106 samples. Gamero et al. studied the precision of
estimating the time since death comparing different
equations and determined their degree of accuracy.™

In this research, there were four different causes of
death. Firearm Injuries were the major cause of death
followed by Asphyxia, Blunt Weapon Injury, and Sharp
Edge Weapon Injury. The statistical analysis indicates
that generally the potassium level is not significantly

dependent on the cause of death. Results indicate that
the K™ level is slightly higher in the cases reported with
death due to firearm related injuries. Whereas, K* level
is slightly lower in the cases reported with death due to
asphyxia. Similarly, Na* level is slightly higher in the
cases reported with death due to blunt weapon injuries
and CI level is slightly higher in the death cases due to
the sharp edge weapon injuries.

CONCLUSION

This study showed that the postmortem cerebrospinal
K", Na" and CI levels are significantly affected by
certain causes of death. Biochemistry of Cerebrospinal
Fluid alone may not be very useful in postmortem
interval estimation.
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