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After attending this presentation, the attendee will be able to appreciate issues of postmortem redistribution 
and how practical accounting for this phenomena is of value in death investigation. Use of heart and peripheral 
(femoral) blood findings along with background investigation and prompt case disposition facilitates interpretation 
of cause and manner of death. These postmortem case finding considerations allow practical insights into 
understanding the impact of drug redistribution in interpretation of cause and manner of death. 

Postmortem redistribution (PMR) of drugs in heart blood samples has been an ongoing subject of debate 
in interpretation of cause and manner of death (COD, MOD). The phenomenon’s origins through drug 
redistribution along significant concentration gradients, release from protein bound sights, movement of drug 
due to decomposition bacterial activity and traumatic contamination is the subject of a large number of research 
papers. Drug redistribution occurs to the greatest extent in the initial 24 hours following death, and refrigeration 
with facilitated case disposition will retard the process. Arguably, the importance of the size and extent that 
redistribution plays in interpreting postmortem findings in routine medical examiner cases remains a topic of 
debate. 

The Wayne County Medical Examiner’s office (WCMEO) has an annual caseload of 2,900-3,300 cases. The 
large majority of cases arrives at the office within 24 hours of being reported and is placed into refrigerated 
storage. Toxicology studies on this population have demonstrated an incidence of up to 15% of death either 
directly or indirectly due the presence of drugs in the general population and up to 54% in the pended case 
population (Table 1). 

Table 1: WCMEO Drug Related Fatalities 1998-2002 

 
Practical considerations of case history, time of death, time of arrival at the Medical Examiner’s office, 

comparison to reference data, and a consistent system of collection, storage and analysis protocols, can lead to 
a reasoned and meaningful assessment of postmortem drug findings. Tabulation of over 5 years of analysis 
data of comparative heart blood and femoral blood data for 50 drug analytes are presented on Table 
2. These data are presented as a function of drug Vd heart blood (B1)/ peripheral blood (B2) average ratio, 
median ratio, SD, and ratio range for cases of an “n” of 4 or greater. Heart bloods were collected primarily from 
the left side of the intact heart by needle puncture. Peripheral blood samples, 6.93 mL (+/- 4.24 mL SD) were 
collected from non-ligated femoral veins 96.2% of the time with the remaining samples collected from a 
subclavian or a non-specified “peripheral” site. 
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Table 2: Tabulation of Postmortem Redistribution Ratios for Heart and Femoral Blood Concentrations 
 

 
a Vd = Volume of distribution values taken from Randall C. Baselt, “Disposition of Toxic Drugs and Chemical 
in Man”, 6th Edition Biomedical Publications 2002. b B1 = Heart Blood Sample; B2 = Peripheral (Femoral) 
Blood Sample. c SD = Standard Deviation. d NA = Not Available. 

These data indicate that despite size of Vd, under the conditions of case disposition for WCMEO, some drug 
analytes tend towards redistribution (e.g. amitriptyline, citalopram, doxylamine, paroxetine) while others do not 
(e.g., acetaminophen, alprazolam, hydroxyzine, mirtazepine,). When individual case tabulations are considered, 
in all categories PMR may or may not be a factor in cause and manner of death. 
Full tabulations of all cases for each analyte with COD and MOD will be presented. 

Conclusions drawn from this survey indicated that in all cases where borderline drug toxicity is an issue 
in COD and MOD of death, it is essential to account for PMR. These data also suggest that when actual 
concentrations are excessively high or low, regardless of PMR, the interpretation of drug involvement or lack 
thereof in COD and MOD does not change.  
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