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Summary. In 29 cases of sudden death the insulin concentration in blood from the right 
heart and the femoral vein was determined by a radioimmunological method. The concentra- 
tions in the femoral venous blood were below 60 tzU/ml serum (mean 23 ~U/ml), i.e. in the 
same order of magnitude as in living persons. In right heart blood the insulin values were about 
10 times higher, probably due to post-mortal diffusion of insulin via the portal vein. In sus- 
pected hyperinsulinism the measurements should therefore be made on peripheral venous 
blood. 

Zusammen/assung. In 29 F/illen yon plStzlichem Tod wurden die Insulinkonzentrationen 
mit einer radioimmunologischen Methode gemessen im Blur yon der rechten Herzkammer und 
yon der Femoralvene. Die Todesursachen waren Herzkrankheit in 20 Fi~llen, Lungenembolie 
in 3, Gehirnblutung in 2, ErhEngung oder Erdrosselung in 2, traumatische Aortaruptur in 
1 Fall und Vergiftung mit Desimpramine in 1 Fall. Die Konzentrationen im Femoralvenenblut 
waren unter 60 vU/ml im Serum (Mittelwert 23 ~U/ml): das ist die gleiehe GrSBe wie bei 
lebenden Personen. Im rechten Herzkammerblut waren die Insulinkonzentrationen ungefEhr 
10mal hSher, wahrscheinlich von postmortaler Diffusion des Insulin verursacht via der Portal- 
vene. In verd~chtigem Hypcrinsulinismus mfissen die Messungen deshalb an peripherem 
Venenblut vorgenommen werden. 
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De te rmina t ion  of the insul in  concent ra t ion  in  blood at  au topsy  should have its 
value in the diagnosis of insul in  overac t iv i ty  with hypoglycemie death. This 
condi t ion might  be caused by  an  accidental  overdose of insul in  by  a diabetic, 
a suicidal or homocidal in jec t ion of insul in  or an  insul in  producing insul inoma.  
Only  occasional reports have been made of de te rmina t ion  of the insul in  concen- 
t r a t ion  in  the blood pos t -mor tem (Stofer, 1970), and  normal  values are lacking. 
I n  the present  inves t igat ion the insul in  concent ra t ion  in blood from the r ight  hear t  
and  the  femoral vein was determined in cases of sudden death in order to establish 
the  normal  range of insul in  in  pos t -mor tem blood. 

Material and Methods 

Autopsy Material. 29 cases of sudden death (19 men and 10 women) autopsied at the De- 
partment of Forensic Medicine, Uppsala, Sweden were investigated. The causes of death were 
cardiac failure in 20 cases, pulmonary embolism in 3, cerebral haemorrhage in 2, hanging or 
suffocation in 2, traumatic aortic rupture in 1 and intoxication with desimpramine (a tricyclic 
antidepressive) in 1 case. The age range was 23--85 years (mean 65 years). The interval 

* Part of this study has been reported at the second meeting of the Swedish Society for 
Forensic Medicine, Lund, 1972 (Lindquist, 1973). 
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between death and autopsy was 39--144 hrs (mean 68 hrs). In  no case were there signs of 
more than slight putrefaction. Cases with notes referring to diabetes in the police report or 
signs of advanced liver disease were not included the study. 

Blood was collected from the right atrium and the femoral vein. Glucose in serum was 
determined within 1 hr by the glucose oxidase method. After eentrifugation the serum was 
deep frozen (--40°C). Within 1 month insulin in serum was determined in duplicate by the 
Phadebas Insulin Test (Pharmacia AB, Uppsala, Sweden), based upon the radioimmuno- 
sorbent technique described by Wide et al. (1967). To increase the sensitivity of the assay, 
the serum sample (0.1 ml) was preincubated with the Sephadex-coupled antibodies for 3 hrs 
before the labelled insulin was added. The incubation was then continued at room temperature 
for about 24 hrs. The limit of sensitivity was 1--2 ~U/ml. 
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Results  

The resul ts  are  shown in Fig .  1. The  insul in concent ra t ions  in  femoral  venous  
blood r anged  f rom 5 to  60 ~U/ml  serum, wi th  a mean  va lue  of  23 ~U/ml ,  while 
t he  insul in  va lues  in b lood f rom the  r igh t  h e a r t  were sca t t e red  over  a much  wider  
range.  The  sample  f rom the  case wi th  des impramine  in tox ica t ion  con ta ined  
2400 ~zU/ml. I n  th is  case the  concen t ra t ion  in femora l  venous  b lood was 49 ~zU/ml. 
The  mean  insul in concen t ra t ion  in serum from r igh t  h e a r t  b lood  was 222 [zU/ml, 
i.e., a b o u t  t en  t imes  t h a n  of  femora l  venous  blood.  The  glucose concen t ra t ion  was 
0 - -113  mg/100 ml  serum (mean 37 mg/100 ml) f rom femora l  venous  blood,  and  
14---605 mg/100 ml  serum (mean 300 mg/100 ml) f rom r igh t  h e a r t  blood.  W h e n  
p lo t t ing  the  t ime  course of  t he  insul in values,  no t e n d e n c y  to an  increase or de- 
crease was observed  dur ing  the  second to  fifth d a y  af ter  dea th .  

Discussion 

The insul in values  in  femora l  b lood  in th is  a u t o p s y  s t u d y  were of t he  same 
magn i tude  as those  found  in pa t i en t s  i n  vivo.  Al though  the  au topsy  was no t  
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performed until several days after death this observation indicates that  the 
changes in insulin concentration during this period are not large, at least in the 
absence of putrefaction. In blood from the right heart, on the other hand, much 
higher insulin values were obtained. The same finding, although less pronounced, 
has been made in patients (Erwald et al., 1971) where both the basal values and 
the response to tolbutamide or glucose administration are higher in blood from 
the portal and hepatic veins than in that  from a peripheral vein. This difference 
may possibly be explained by diffusion of insulin from the pancreas via the portal 
circulation to the right heart. 

Stofer (1970) has described a ease of suicide by subcutaneous injection of about 
1100 U of Novo lente insulin. He analysed blood from the heart and also from the 
site of injection for the presence of insulin, and found high insulin concentrations 
(2600--2900 ~zU) in the heart blood. As it is not stated from which side of the 
heart the blood was collected, however, this report may be of little value in the 
present connection. As shown in the present study, high values of insulin normally 
occur in blood from the right heart at autopsy. 

I t  is recommended that  in eases of suspected insulin intoxication blood samples 
for insulin determination should be collected from a peripheral vein together with 
samples from the suspected injection site. Peripheral venous blood and eerebro- 
spinal fluid should also be taken as soon after death as possible for glucose de- 
termination. For a positive diagnosis of hyperinsulinism not only should the insulin 
values be high but the sum of the glucose and lactic acid concentrations in the 
eerebrospinal fluid should also be low (Traub, 1969). I t  should be noted that  in 
diabetic patients high insulin concentrations in peripheral blood are often found 
without concomitant hypoglycemia. 

The authors are grateful to Associate Professor Leif Wide (Department of Clinical Chem- 
istry, University Hospital, Uppsala, Sweden) for performing the insulin analyses. 
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