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Fatal Case of Propoxyphene Overdose 

Morphological and Toxicological Findings 
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Summary. The pathomorphological and toxicological findings of a case of 
fatal overdose of propoxyphene are reported. The chemico-toxicological 
findings revealed the presence of only one active substance that has been 
administered (in an amount of not less than 1.5 g dextropropoxyphene) in 
form of an analgesic tablet preparation (marketed under the trade name 
Dolo-Neurotrat), in which it represents the main active constituent. 

The most striking histological findings are the changes in the myocardium 
which are consistent with cardiotoxicity. It is suggested that an estimation of 
shock duration by means of pathomorphological findings in combination 
with toxicological and other data be utilised for survival time determination. 
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Zusammenfassung. Es wird fiber die pathomorphologischen und toxikolo- 
gischen Befunde bei einer t6dlichen Propoxyphenvergiftung berichtet. Nach 
den chemisch-toxikologischen Befunden lag die alleinige Einnahme dieses 
Wirkstoffes vor. Diese war mittels des Analgeticums Dolo-Neurotrat  in einer 
Mindestmenge von 1,Sg Dextropropoxyphen HC1 erfolgt. 

Die aufffilligsten histologischen Verfinderungen fanden sich am Myocard. 
Die Befunde sind mit Cardiotoxicit~it vereinbar. Ftir die Oberlebenszeit- bzw. 
Todeszeitsch~itzung w~ire es zweckm~i6ig, auch die Schockdauer aus den histo- 
logischen Befunden zu sch~itzen und mitzubewerten. 

Schliisselwfrter: Propoxyphen, Suizid - Vergiftung, Propoxyphen 

The analgesic propoxyphene ((d)-l-Benzyl-3-dimethylamino-2-methyl-l-phenyl- 
propylpropionat) is available in the Federal Republic of Germany (FRG) under 
various trade names either as pure substance or in combination with vitamins and 
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antiphlogistics, for example Develin, Erantin, and Dolo-Neurotrat.  They contain 
propoxyphene in amounts varying from 75 to 150mg. 

Several cases of fatal, suicidal, or accidental overdosage have been reported. 
However, in most of the cases propoxyphene has been detected along with 
alcohol and other drugs, especially paracetamol (Cravey et al. 1974; Caplan 1977; 
Finkle et al. 1976; McBay 1976; Robinson et al. 1977; Miller 1977; Simonson 
1977). 

The toxicological data were obtained from autopsy specimens. Because of 
polyintoxication or at least the simultaneous presence of other drugs at toxi- 
cology, morphological findings have been rather vague and inconclusive. 

In the FRG, reports of cases of propoxyphene intoxication including toxi- 
cological and pathomorphological data have been rare. At an average of about 80 
toxicological investigations of autopsy material per year in our institute, we could 
report a first incidence. 

In the following case only propoxyphene and its metabolite (norpropoxy- 
phene) were found on toxicological analysis of autopsy specimens. There was no 
evidence of other drugs or alcohol. In other words, this case of fatal mono- 
intoxication would be referable to propoxyphene. 

Case History 

A 21-year-old unmarried female in the 4th to 5th month of her first pregnancy 
was found dead in her home around 8 p.m. On the morning of the day of death 
she was reported to have been quite normal, having prepared breakfast as usual 
for the man she lived with before he left for work. She was 162 cm tall and slim. 

Autopsy Findings 

At autopsy no flesh or old external injuries were found. The vaginal mucosa was 
slightly livid, but the cervix showed no erosion or other traumatic lesions. The 
cervical canal and the amniotic sac presented no pathological changes. The foetus 
was 20 cm long, weighed 270 g, and showed no abnormalities. The position, size, 
and structure of the placenta were normal and the umbilical cord had a central 
insertion. In the stomach there was a moderate amount of slimmy material mixed 
with yellowish chalky gritty masses suggestive of dissolved tablets. Similar masses 
were found in the upper segments of the jejunum. 

The major gross pathological features of the internal organs were acute 
congestion and oedema. The brain weighed 1350 g, the right and left lungs 900 g 
and 750g, respectively, the liver 1750g, and the spleen 220g. Both cardiac 
ventricles were dilated. The heart weighed 300g. 

Histological evaluation of tissue specimens from internal organs (brain, heart, 
lungs, liver, spleen, kidneys, suprarenal gland) confirmed acute congestion and 
edema. These changes were particularly pronounced in the lungs and in the liver. 

In addition, the lungs showed scattered areas of collapse with edema fluid in 
the alveolae. The pulmonary blood vessels and the septal capillaries were 
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distended and engorged in all areas. In the liver there was a pronounced cloudy 
swelling of the hepatocytes, especially in the centrilobular areas with occasional 
cytolytic necrosis. 

The myocardium had a slight to moderate loosening of the interstitial 
connective tissue. Within several muscle fibres there were focal losses of striation. 
In others there were multivacuolated and granular areas within the sarcoplasm 
whereas other muscle fibers had undergone various degrees of  sarcolysis. These 
changes were almost constantly remote from the nuclei, some of which show early 
karyorrhectic changes. Several glossy striations were dehiscent. 

Analytical Method 

Specimens taken at autopsy were homogenised in several portions (5 g portions of 
gastric content, 20 g portions each of liver, kidney, and blood) processed using the 
modified Stas-Otto Method (Clarke 1971). 

The obtained aqueous solutions as well as 10ml of urine were acidified, 
extracted with ether, and then further extracted with dichlormethane in basic and 
neutral media. The residues of the extracts obtained therefrom were analysed 
with a gas chromatograph Varian 2700 and a mass spectograph Varian MAT 
C H 7  (2m glass column, 2 m m  ID, 1% OV 17 on Chromosorb G, AW-DMCS,  
80--100 mesh, temperature programme: oven 100--200 ° C and 150--280 ° C, 8 ° C 
min -1, injector port  250 °C, ion source temperature 200°C at 70 eV; carrier gas 
Helium 20 ml/min).  

Peaks for propoxyphene and norpropoxyphene amid were found. At p H  11 
norpropoxyphene is present as norpropoxyphene amid (Wolen et al. 1975; 
Robinson et al. 1977). 

The mass spectrum of the peaks corresponded with those of the pure 
substances as well as available published data (Bonnichsen et al. 1973; Wolen et 
al. 1975; Due et al. 1976; Norheim 1976). No other organic compounds or 
metabolites were identified. Using Head-Space-Method (Machata 1967) no 
ethanol or other volatile substances were found in blood or urine. 

Quantitative Determination 

The quantitative determination of propoxyphene and norpropoxyphene in the 
amid form was done with gas chromatograph using the method described by 
Robinson et al. (1977). 

The gas chromatograph was a Hewlett-Packard 5835 fitted with a flame 
ionisation detector. The 2 m glass column of 2 mm ID, was packed with 1% OV 17 
AW-DMCS 80--100 mesh chromosorb. The oven temperature was maintained at 
200 °C. The temperature of  the injector port  and the detector was 250 °C. The 
carrier gas was nitrogen 2 ml/min.  The retention time under these conditions 
were for propoxyphene 5.7 min (RI 2470) and for norpropoxypheneamid 16.5 min 
(RI 3020). 
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Result 

S. Ogbuihi et al. 

Sample Propoxyphene Norpropoxyphene amid 
pg/g ~tg/g 

Stomach content (total 65 g) 759 mg traces 

Urine 6.3 38.4 

Blood 7.8 9.4 

Kidney 15.0 16.3 

Liver 74.2 44.9 

Bile 42.6 106.1 

Discussion 

The toxicological analysis of the recovered autopsy material revealed propoxy- 
phene intoxication. On the strength of this finding intensified police investiga- 
tions brought a package of Dolo-Neurotrat R dragees to light. The package 
which originally contained 50 dragees now contained only 9. It was not possible 
at first sight to determine whether all of the missing 41 dragees were ingested 
immediately prior to death. 

A Dolo-Neurotrat  dragee contains 75 mg of Dextropropoxyphene-HC1, 100 
mg of Aneurin-HC1, 100 mg of Pyridoxin-HC1, and 0.25 mg of Cyanocobalamin. 

The quantity of propoxyphene (759 mg) in the 65 g stomach content corre- 
sponds to about 11 dragees of Dolo-Neurotrat.  At a liver tissue concentration of 
74.2lag/g propoxyphene and 44.9lag/g of norpropoxyphene, the 1750g liver 
contained about 210 mg of propoxyphene corresponding to about three dragees. 

Considering the determined concentrations of propoxyphene and norpro- 
poxyphene in bile, kidney, urine, and especially blood, further six dragees could 
be estimated. The minimum number of ingested dragees would therefore be about 
20, which makes an accidental overdosage very improbable. 

The ingestion of 20 dragees of Dolo-Neurotrat  corresponds to a dextro- 
propoxyphene dosage of 27 mg/kg body weight. Fatal cases with comparable 
doses have been reported (Baselt et al. 1975; Lurid et al. 1972; McBay 1976; 
Finkle et al. 1976; Christensen 1977). The autopsy blood concentration of 
7.8 lag/g, which is a result of the rapid tissue uptake of propoxyphene, the 
comparatively higher liver tissue concentration of 74.2 lag/g, lies within the range 
in published fatal cases (Cravey et al. 1974; Christensen 1977a, b; Regent et al. 
1977; Robinson et al. 1977; Sturner et al. 1973; Young et al. 1972). 

The minimum autopsy blood concentrations consistent with fatal intoxication 
are stated to range between 1.0 and 1.2lag/g (Angelo et al. 1977; Caplan 1977; 
Christensen 1977a, b; McBay 1976; Sturner et al. 1973). 

However, values ranging from 2.0 to 3.0 lag/g have been mentioned (Miller 
1977). Seven to eight-fold concentrations as in this case would possibly indicate a 
swift fatality. The victim was last seen alive 12h before she was found dead. The 
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d o c t o r  cal led to the scene es t imated  the t ime of  dea th  to be a b o u t  10 a .m. ,  i.e., 

a b o u t  2.5 h after  she was last seen alive. 
The survival  t ime of  abou t  2.5 h seems to be in keeping with our  h is to logical  

f indings.  A much  longer  survival  t ime of  abou t  10 h would  give evidence o f  shock-  
induced  changes,  especial ly in the kidneys.  

A t t e m p t s  to corre la te  survival  t ime with au topsy  b l o o d  concen t ra t ions  and  
b l o o d / l i v e r  ra t io  have been made  (F inkle  et al. 1976) in full knowledge  o f  the fact  
tha t  the results represent  only  a guideline.  

The his to logical  f indings in the m y o c a r d i u m  are suggestive of  card io toxic i ty .  
A fo l low-up de te rmina t ion  of  myoca rd i a l  tissue concen t ra t ion  might  be very 
useful. I f  shock- induced  changes were to be found  in o ther  organs ,  such as the 
lungs and  kidneys ,  an  es t imat ion  o f  shock du ra t ion  by  means  of  p a t h o m o r p h o -  
logical  p a r a m e t e r  (Remmele  et al. 1973 a, b; Sandr i t t e r  1973; Young  et al. 1972) in 
combina t i on  with toxicologica l  and  invest igat ive da ta  would  def ini te ly  enhance 
the prec is ion o f  survival  t ime es t imat ion.  
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