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Lethal inhalation of Popper

Abstract: We present a case about an unexpected death occurred during inhalation of Popper, 
a recreational drug constituted by alkyl nitrates, which is generally considered safe 
for life, despite its activity on cardiovascular system. Fatal inhalation of nitrates are 
extremely rare in world literature; the dangerousness from nitrate are primarily related 
to the synthesis of methaemoglobin, the oxidative form of haemoglobin, which cannot 
carry oxygen causing hypoxia. In some instances death from nitrates can derivate from 
lethal arrhythmias induced by a sensibilisation of myocardium to cathecolamine. In our 
case toxicological analysis were hampered by advanced putrefaction, but nevertheless it 
was possible to asses in biological samples the presence of Butyraldehyde dibutylacetal, 
a molecule originated during the chemical synthesis of nitrates but more stable, that 
confirmed the assumption of Popper just before the death. 

Introduction 

Popper is a recreational drug constituted by various alkyl nitrates, as amylnitrite, 
butyl nitrite, isopropyl nitrite and isobutyl nitrite, that has begun gradually to 
widespread since 60’s years. Nowadays it is usually sold in sexy-shops (somewhere as 
a room deodorizer) in little plastic bottles or imbued in cotton or other adsorbent 
materials. Popper, (the name derivates from the period when the drug was sold in small 
glass tubes, covered with fishnet, that made a popping noise when broken to open 
and inhale) is known as a recreational drug, traditionally abused in male homosexuals 
activity (1) because of the induction of a vigorous excitant effect associated to anal 
muscle relax and anesthetization. 

It is assumed by inhalation and the effects begin within few seconds and last 
for a very short period (from 30 seconds to 2 minutes), and the effects consist in 
relaxation of smooth muscle surrounding the blood vessels resulting in an immediate 
increase in heart rate and blood flow throughout the body, producing a sensation of 
heat, euphoria and excitement; at the same time, the relaxation of the sphincters of 
the anus and vagina make penetration easier so it’s commonly said that poppers can 
enhance and prolong orgasm.
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Case report

A 48-years old man, who was working as a musician on a cruise-ship, was found 
dead inside his cab, after he had been seen alive 36 hours before the discovery of the 
body, when he entered into his cabin for the last time, as recorded by the magnetic-key.

Some days before he underwent a medical control to receive topical cream to 
treat a rush around his mouth, which he alleged as a reaction to dental surgery. No 
significant pathology was noticed in his clinical folder. 

The body was found in advanced state of decomposition, with severe swelling of 
face and limbs. He was sitting on a chair, lining on his right side, dressing only a 
t-shirt and a pair of socks (Fig. 1). He was in front on desk where a DVD-monitor 
was showing an hardcore movie of sadomasochist genre. The man had a mask on his 
face (Fig. 2), with a wad of cotton inside emanating a sweetish smell. On the desk, 
near the body, there were three little bottles, whose labels was that of a room odorizer 
named “Jungle Juice”. In the refrigerator there were others equal and more bottles 
with the label “Rush” (Fig. 3). In the cab there were also Viagra package and some 
tablets of smart-drug, containing caffeine and other natural components. The room 
has been locked from inside and the cracks of the door and air conditioned-grid were 
sealed with adhesive taped (Fig. 4); a friend referred that the deceased alleged he was 
used to did so to prevent noise disturbing him while he was asleep. 

Autopsy findings just consisted in severe coronarosclerosis of the descendant anterior 
coronary artery, with histological evidence of mild miocardiosclerosis, pulmonary 
congestion and hepatosteatosis. A thorough inspection of the nose, lips and neck didn’t 
reveal any traumatic injuries, although we must consider that putrefaction could have 
made little abrasion or bruise impossible to be noticed.

Toxicological analysis

Toxicological tests, performed with Thermo Fisher Scientific (GC) coupled to 
DSQII (MS), revealed that the liquid inside the bottles contained isobutyl-nitrite.

Although the research of this substance in biological samples resulted negative because 
of the extreme volatility and the effects of putrefaction, that affected also the research 
of methaemoglobin for the endogenous production of this molecule during blood 
decomposition, the GC/MS showed the presence of an organic compound in Rush, 
named Butyraldehyde dibutylacetal, that was discovered also in sample of tissue from 
cadaver (blood, hair, lung, brain, liver and kidney) and in the wad of cotton found inside 
the mask. This molecule is produced during chemical syinthesis of nitrates and it was 
possible to found it in biological samples because of it’s more stable than vapours of nitrate. 

Discussion and conclusion

Isobutyl-nitrate and amyl-nitrate are the active molecules of Popper, whose 
assumption is still increasing, especially in male homosexuals contest (2.) Once 
exposure to substance has occurred, usually by inhalation, the effects are rapid and 
brief, so multiple intakes during sexual activity could be required.
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The nitrate is rapidly absorbed and vasodilatation can result in palpitation, skin 
flushing, hypoxia and dizziness. Headaches, nausea and syncope are also described. 

Toxic effects arise from production of methaemoglobin, the oxidative product 
of haemoglobin, that is incapable to carry oxygen, determining generalized hypoxia.

Fatal cases related to assumption of Popper are extremely rare, especially by inhalation 
intake. Bradberry et al. (3) reported a case of fatal methaemoglobinemia due to 
inhalation of Popper, while a few other reports of clinically significant (but not lethal) 
methaemoglobinemia, related to the assumption of nitrates, are described (4,5,6). Besides, 
isolated lethal cases has been documented when alkylnitrites have been taken orally (7,8).

For these reasons, in suspect of Popper’s assumption, methaemoglobinemia 
determination is necessary, in addition to the dosage of nitrite and nitrate in blood 
and stomach contents. 

Some Authors suggest that frequently death can occur suddenly for arrhythmias, as 
a result of myocardial sensibilisation to catecholamine induced by inhalants, consisting 
in the so-called Sudden Sniffing Death (SSD), firstly described by Bass in 1970 (9).

Referring to our case, all the evidence from technical survey and autopsy were strongly 
indicative of an assumption of Popper with exclusion of a possible involvement of other 
persons in causing the death. Although toxicological analysis aimed to the research of 
nitrites and methaemoglobin have been not useful by putrefaction, laboratory investigation 
showed the presence in biological sample (blood, hair, lung, brain, liver and kidney) and 
in the cotton wad found inside the mask, of Butyraldehyde dibutylacetal, a molecule 
produced in chemical synthesis of nitrates but not as volatile, offering the evidence of 
intra-vitam assumption of Popper. From the discovery of nitrate inhalation, there are no 
doubts that perioral skin rush and abrasion were due to multiple contacts with irritant 
nitrate vapours and that the hermetic sealing of doors and grid was performed to avoid 
vapours getting out from the cab and being perceived by staff members of the ship. 
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