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TECHNICAL NOTE

James R. Gill,1 M.D.; Elizabeth Marker,2 Ph.D.; and Marina Stajic,2 Ph.D.

Suicide by Cyanide: 17 Deaths

ABSTRACT: We reviewed 17 intentional ingestions of cyanide that occurred in New York City over a ten-year interval. The toxicologic and
postmortem findings were reviewed. Certain occupations and nationalities of the decedents predominated among this group of suicides. Scientists,
jewelers, and metal workers were common occupations among the decedents. In addition, 8 of 17 fatalities were West Indian/Caribbean Island and
South American decedents, including three decedents from Guyana. Fourteen of the 17 fatalities were male. Pink lividity, a “bitter-almond” smell,
and a hemorrhagic gastric mucosa were not prevailing findings in these decedents. A color test was used for screening for cyanide with confirmation
and quantitation using gas chromatography.
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Although ingestion of cyanide is a quick and efficient method of
suicide, it is rarely used in the United States (1–4). People who
use cyanide to commit suicide often have ready access to the
poison through their occupations. These occupations include
chemists, jewelers, and others involved in pest control, mineral re-
fining, photography, electroplating, dyeing, printing, and salmon
poaching (3,5–8).

We reviewed all suicides by cyanide over a ten-year period in
New York City that were investigated by the Office of Chief Medi-
cal Examiner (OCME). The autopsy and toxicologic findings, cir-
cumstances, nationalities, and occupations of the decedents were
examined. This study confirms the occupational associations with
cyanide poisoning and reveals various nationality associations of
the decedents. In addition, certain commonly described autopsy
findings in cyanide deaths are not supported. Due to the paucity of
reliable autopsy findings in cyanide fatalities and the fact that not
all toxicology laboratories routinely screen for cyanide, the pathol-
ogist must be aware of circumstances and risk factors that would
suggest that cyanide testing should be performed.

Materials and Methods

The Office of Chief Medical Examiner investigates all unex-
pected, violent, and suspicious deaths in New York City. Toxicolog-
ical testing was performed routinely on all autopsies and on select
external examinations. All instances in which cyanide was identified
by toxicological testing of postmortem samples from January 1990
to February 2002 were identified through the toxicology laboratory
database with subsequent review of the OCME autopsy files and
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photographs. The OCME performed over 60,000 autopsies and tox-
icologic analyses during the study period. There are approximately
600–700 suicides per year in New York City.

Autopsy blood specimens were collected with the addition of
sodium fluoride and stored at 4◦C. All toxicologic testing was per-
formed by the Forensic Toxicology Laboratory at the Office of
Chief Medical Examiner. A color test (cyantesmo test paper) was
used for screening for cyanide with confirmation and quantitation
using gas chromatography. Cyantesmo test paper is used for the de-
tection of hydrocyanic acid and cyanides in aqueous solutions (in-
cluding blood and tissue homogenates). The pale green test paper
turns blue in the presence of hydrocyanic acid. It has a sensitivity
of 0.2 mg/L HCN after 15 min reaction time (Cyantesmo insert,
Macherey-Nagel, Dueren, Germany).

Gas chromatography is used to confirm the presence of cyanide
following a positive Cyantesmo test paper result. The limit of de-
tection (LOD) is 0.125 mg/L and the limit of quantitation (LOQ) is
0.25 mg/L (9).

The conclusion that death was caused by an acute intoxication
depends upon three conditions: the toxicology results are within
the range typically encountered in such fatalities, the history and
circumstances are consistent with a fatal intoxication, and the post-
mortem examination fails to disclose a disease or physical injury
that has an extent or severity inconsistent with continued life.

Results

Cyanide was identified in samples from 143 deaths investigated
by the Office of Chief Medical Examiner. After the exclusion of fire
deaths, there were 17 deaths due to intentional ingestion of cyanide.
There was one accidental death due to an inadvertent exposure to
cyanide gas in a basement workshop. The circumstances, toxicology
results, and causes of death are listed in Table 1. Fourteen decedents
underwent autopsy with toxicologic analysis and three had an exter-
nal examination with toxicologic testing. The ages of the decedents
were between 25 and 85 years (average of 46 years) and 14 of the 17
were men. Eight decedents were from the West Indies/Caribbean
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TABLE 1—Characteristics of cyanide decedents.

Age/Race/Sex Occupation Blood CN (mg/L) Survival Interval Location Lividity Birthplace

1 59 BF unknown 160.0∗ 24 hours home red-purple Jamaica
2 82 WF housewife of a chemist 12.5 DOA home purple USA
3 43 BF medical analyst 152.6 DOA home purple USA
4 29 HM jeweler 12.8 DOA work purple Santo Domingo
5 33 IM medical student 61.5 DOA home purple Trinidad
6 43 IM accountant 41.9 DOA home purple India
7 39 WM computers 13.4 DOA home purple Russia
8 57 WM smelting, refinery 22.3 DOA home purple USA
9 54 WM scientist 123.3 DOA lab purple USA

10 35 IM jeweler 0.6† DOA beach purple Guyana
11 40 IM mailman 22.8 DOA home purple Guyana
12 38 IM garment industry 17.3 DOA home dark red Guyana
13 39 WM computers 0.8 DOA (putrefied) home pink England
14 25 WM chemist 34.7 DOA home pink-purple USA
15 85 WM sheet metal 16.7 DOA car cherry pink Germany
16 49 HM jeweler 185.2 DOA home pink Ecuador
17 28 BM jeweler 11.4 DOA home not visible Virgin Islands

∗ Hospital admission blood concentration.
† Received cyanide antidote kit in the hospital.

Islands or South America, including three from Guyana. Five of the
decedents were born in the United States and one in India. There
were no multi-fatality suicides or homicide-suicides.

The majority (14 of 17) had a known history of depression. A
suicide note was found with 7 of 17 deaths and an additional four
people verbally expressed a suicidal intent. The majority of inges-
tions occurred at home.

The blood cyanide concentration ranged from 0.6 to 185.2 mg/L.
The average concentration was 37.6 mg/L. One decedent was pu-
trefied and had a concentration of 0.8 mg/L. The amount of cyanide
detected in the gastric contents in the nonhospitalized decedents
ranged from 2.1 to 2217.6 mg (average 232 mg). Over half (9/17)
had a documented hemorrhagic gastric mucosa at autopsy. Five
decedents had a normal appearing gastric mucosa. The majority of
decedents did not have pink lividity. A “strong odor” (not further
detailed), was described for the gastric contents in one decedent. A
“bitter almond” odor was not detected (5/17) or not reported in the
remaining decedents.

Discussion

Three important findings are demonstrated by this study. These
relate to the autopsy findings in cyanide deaths, potential risk factors
associated with cyanide ingestions, and the toxicologic analyses in
these deaths.

There are no reliable autopsy findings that are diagnostic of
cyanide intoxication. The classic descriptions of the autopsy de-
tection of cyanide ingestion include: pink lividity, an odor of “bitter
almonds,” gastritis, and oral/perioral erosions. The bright pink livid-
ity has been differentiated from the “cherry pink” lividity of carbon
monoxide poisoning. The pink or “lilac” lividity is not pathog-
nomonic of cyanide poisoning and is not always seen in cyanide
deaths. As other studies have also demonstrated, the pink lividity
of cyanide poisoning is neither specific nor sensitive for cyanide
intoxications (3,10,11). In fact, most of the decedents had purple li-
vidity. Lividity may be pink for a variety of nonpathologic reasons,
including refrigeration and putrefaction. One cannot rely upon the
lividity to include or exclude cyanide intoxication as the cause of
death. Cyanide testing should not be dictated by the color of the
lividity.

The odor of “bitter almonds” is classically described in cyanide
deaths. When it is detected, the scent is specific for cyanide intox-
ication. If one were to smell it, cyanide testing is indicated. The
scent, however, is not always detected. With the recent prolifer-
ation of airflow respirators and high-flow autopsy rooms, people
who are genetically able to detect the scent of cyanide may not
detect it. Whether it is due to the genetic profile of the prosector
(12), the method of cyanide administration (10), or sophisticated air
protection systems, one may not detect the odor even if it is present.

Cyanide is a corrosive. It will gradually deteriorate tissue that
it contacts. In an oral ingestion, the stomach may show signs of
this corrosion by the mucosa appearing hemorrhagic. Corrosives do
not need to illicit inflammation (as irritants do) to cause damage.
Various microscopic epithelial morphological changes have been
described in the gastroesophageal mucosa with cyanide ingestion
(3). If the death occurs rapidly, one is unlikely to detect inflam-
mation since it takes time to develop. Not every cyanide ingestion
has a hemorrhagic gastric mucosa. This may be a reflection of the
amount of cyanide ingested or the amount of food in the stomach
at the time of the ingestion.

Since not all laboratories routinely test all decedents for cyanide,
the paucity of autopsy findings may allow cyanide deaths to be
missed. Therefore, it is important not to rely solely on the autopsy
findings. One must always consider the circumstances. Recogni-
tion of certain factors should raise the pathologist’s suspicion to
a possible death by ingestion of cyanide. Certain occupations and
nationalities should raise one’s suspicion to test for cyanide. These
occupations include those that have contact with cyanide. The use
of cyanide to commit suicide by people who have easy access to it
is predictable and expected.

Availability is one factor that determines the choice of a particu-
lar method of suicide. It is not surprising that a chemist can easily
obtain cyanide. There are, however, other occupations with access
to cyanide that are not as obvious. These include jewelers (13) and
workers in industries such as pest control, photography, electro-
plating, dyeing, and printing. Jewelers use cyanide to rid gold of
tarnish (personal communication, Tiffany and Company). Poach-
ers poison salmon with a cyanide compound called Cymag. Miners
use cyanide to separate various precious metals from ores. In certain
cases, the occupation of the spouse of the decedent may be more
important than the decedent’s (see #2, Table 1). Since cyanide may
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not be routinely tested for in all laboratories, it is important that
the forensic pathologist inform the toxicologist of these suspicions
along with an adequate history. Historically, the spleen has been a
good sample to test because of its high content of red blood cells
(14,15).

Guyana has had its share of tragedies with cyanide. The mass
Jonestown suicide-homicides in 1978 involved the deaths of over
900 people (16). Gold mining operations in Guyana also have re-
sulted in large-scale cyanide contamination of bodies of water.
Cyanide is used to separate gold flakes from other materials in
the second stage of the mining process. In August 1995, a cyanide-
treated waste water poisoned a vast river system in central Guyana
that was declared a natural environmental disaster zone by the
Guyanese president. Knowledge of the lethality of cyanide due to
local events and/or other cultural aspects may explain the nationality
association of these deaths (17). It would be interesting to examine
the methods of suicide in these geographic areas.

The postmortem interpretation of cyanide concentrations has pit-
falls due to reports of both postmortem degradation and the pro-
duction of cyanide (5,18–25). There was a broad range of blood
concentrations in this study. There were two decedents (#10, #13,
Table 1) who had much lower cyanide concentrations than the oth-
ers. One of the decedents (#13) was putrefied, which may explain
the low cyanide concentration, because cyanide deteriorates in the
postmortem interval. A capsule that contained cyanide was detected
in his stomach along with 6.2 mg of cyanide. The other decedent,
however, was not putrefied. He was a 35-year-old jeweler and ver-
bally expressed his desire to commit suicide. He was found unre-
sponsive four hours later with potassium cyanide in a bottle by his
side. He was essentially dead on arrival at the hospital; however,
advanced resuscitation protocols, including a cyanide antidote kit,
were attempted.

Cyanide antidote kits include sodium nitrite/sodium thiosulfate
injections and amyl nitrite inhalational ampules. The nitrites cause
production of methemoglobin. Cyanide will bind with greater affin-
ity to methemoglobin than to cytochrome oxidase. The resulting
compound may then be detoxified in the liver. Sodium thiosulfate
promotes the conversion of cyanide to thiocyanate, which can be
renally excreted. Administration of the cyanide antidote kit does
not directly interfere with the toxicologic analysis, but it explains
the low concentration since there is less cyanide available in the
blood. Methemoglobin analysis was not performed.
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