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The Death of Napoleon,
Cancer or Arsenic?
J. Thomas Hindmarsh1 and John Savory2*

Napoleon Bonaparte died on May 5, 1821, at the age of
51 on the island of Saint Helena, his prison for 5 years.
Four autopsy reports, including 2 from the French contingent, revealed the cause of death to be an extensive
carcinoma of the stomach complicated by terminal
bleeding, the same disease that took his father and several close relatives, including a purported illegitimate
son (1 ). Napoleon was reasonably well until the autumn of 1820, when he developed recurrent abdominal
pain, weakness, and stubborn constipation, and toward the end intractable vomiting, hiccupping, and
possibly thrombophlebitis-migrans.
In the 1960s, when neutron and other activation
techniques became available to measure trace elements
in individual hairs, a series of articles appeared reporting that increased arsenic concentrations had been
found in Napoleon’s hair, leading to claims that he had
been deliberately poisoned while on Saint Helena
(2, 3 ). However, the increased concentrations were
measured in hair samples dating back to 1805, including samples taken while he was on Elba in 1814. Indeed,
an Italian group has recently reported concentrations
of 8 ppm (g/g) and 6 ppm (modern normal concentration ⬍1 ppm) from 1770 when Napoleon was a baby
on Corsica (4 ). Also, samples of equal provenance have
shown both normal and increased arsenic concentrations from hair samples culled on the same day as
samples with increased concentrations (5, 6 ). This
confusing situation exemplifies the unreliability of
trace-element values measured in individual hair samples; concentrations vary enormously from hair to hair
on the same head. Thus, to improve reliability it is necessary to analyze a minimum of 1 g of hair taken from
several sites on the head. Even with the use of this
amount of specimen, hair arsenic values are only approximately related to degree of toxicity. In 2 persons
living in the same house and equally poisoned (confirmed by electromyography) by ingesting arsenic con-
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No visitor to Rome should miss the opportunity to see the nearly nude statue
of Pauline Borghese by Canova in the Borghese Gallery. The sculpture was so
lifelike that after it was completed her husband would not let anyone view it,
not even its sculptor.
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tained in well water, we confirmed
differing hair concentrations of 47
ppm and 4.2 ppm
(7 ). To ascribe
poisoning on the
basis of arsenic
measured in hair
samples, external
contamination
must be ruled out,
a process that often
is not possible.
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report, by Professor Ivan Ricordel, director of forensic
laboratories of the Paris police, and his colleagues, published in the November 2002 edition of Science et Vie,
labeled the poisoning claim ferfelu (harebrained) (8 ).
Their investigation showed the following:
• The investigators’ own hair, soaked in arsenic for periods of 1 month to 1 year, concentrated the arsenic, and
although much could be removed by washing, large
amounts remained. Thus, washing the hair sample is not
useful for differentiating arsenic in hair derived from ingestion from that derived from external contamination.
• When inorganic arsenic is injected into patients with
leukemia, it is deposited on outer body surfaces, similar to its location in external arsenic contamination,
because arsenic is secreted in sweat and sebaceous
secretions. We and others have shown that arsenic from
ingestion and arsenic from external contamination can
be found both in the core and on the outer surface of
hair (9 ); thus the location cannot be used to differentiate the source as ingestion or contamination.
• Large variations in arsenic concentrations exist between hairs on the same head and on the same hair.
• Napoleon’s sister Pauline Borghese3 had hair arsenic
concentrations of 15 ppm in 1825.
• Napoleon had a lethal hair arsenic concentration of
296 ppm early in 1815, several months before he
died. Although he was seriously ill, he was not moribund at that time.
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Kintz (10 ) has speciated the arsenic from Napoleon’s hair and found it to be mostly pentoxide with
some trioxide and claims that this finding supports a
diagnosis of chronic arsenic intoxication. However,
Yamauchi (11 ) has shown that contamination produces a similar pattern. Some have claimed that arsenic
contamination would be evenly distributed along the
length of the hair, but this distribution pattern does not
occur. Therefore, we know of no way to determine
from hair analysis whether arsenic got there from ingestion or external contamination.
No convincing clinical evidence indicates that Napoleon died from arsenic poisoning. He did not have the
skin changes characteristic of chronic arsenic poisoning,
rain-drop pigmentation, arsenic corns, or hyperkeratoses
of his feet and hands. Neither did he demonstrate the typical progressive weight loss of arsenic poisoning. Sketches
show that he gained much weight from 1815 to 1820.
There are no formal records of his weight while on the
island, but recently it has been confirmed that he gained
weight from 1815 to 1820, then lost 11 kg in his last year as
his cancer took hold. This information was obtained by a
technique ingenious in its simplicity, the measurement of
the waistbands of his trousers (12 ).
Given the conclusion that Napoleon did not suffer
arsenic poisoning, what was the source of his hair arsenic? Arsenic was ubiquitous in the 19th century, being used extensively as a rodenticide, insecticide, and
preservative and in face and hair powders (Napoleon
used hair powder), clothing dyes, and even candy
wrappers, as well as being extensively prescribed as a
tonic (Fowler’s Solution). Arsenic was also used as a
green pigment (Scheele’s and Paris Green) in wallpaper. The wallpaper in Napoleon’s residence on Saint
Helena contained some arsenic but probably not
enough to increase his hair concentration.
There is no evidence from Napoleon’s extensive
medical records that the Emperor took arsenic as a
medicine; indeed he was highly skeptical of doctors and
their remedies, having stated “you medical people will
have more lives to answer for in the other world than
even we generals (13 ).” He could have ingested arsenic
from his water supply. However, we have analyzed a
water sample kindly supplied by the French Consul on
Saint Helena, M. Michel Martineau, and found it to
have a normal arsenic concentration.
External contamination with arsenic would explain the widely varying hair concentrations, including
normal ones, seen throughout Napoleon’s life. Only
one study has investigated a reference interval for hair
arsenic in the 19th century. Hamilton Smith and his
colleagues, who analyzed many early hair samples from
Napoleon, also analyzed 12 hair samples from separate
funerary wreaths and lockets dating 1790 –1849 and
collected from around the city of Glasgow, Scotland.

Even when the results from grossly contaminated specimens were discounted, the arsenic concentrations
ranged up to 59 ppm, with concentration in most samples 10 ppm or less (12 ). Thus, a “normal” range for the
Napoleonic era cannot be accurately defined.
We suspect that the source of the arsenic in Napoleon’s hair was from the common practice of adding a
pinch of arsenic trioxide as a preservative to hair samples
cut as mementoes and/or the use of arsenic-containing
hair powder. The Emperor said, “History is but a fable oft
repeated.” We hope that modern scientific techniques
haveprovideduswithsomeimprovementonthisstatement.

Author Contributions: All authors confirmed they have contributed to
the intellectual content of this paper and have met the following 3 requirements: (a) significant contributions to the conception and design,
acquisition of data, or analysis and interpretation of data; (b) drafting
or revising the article for intellectual content; and (c) final approval of
the published article.
Authors’ Disclosures of Potential Conflicts of Interest: No authors
declared any potential conflicts of interest.
Role of Sponsor: The funding organizations played no role in the
design of study, choice of enrolled patients, review and interpretation
of data, or preparation or approval of manuscript.

References
1. Hindmarsh JT, Corso PF. The death of Napoleon: the last campaign.
Philadelphia: Xlibris; 2008. 104 p.
2. Forshufvud S. Who killed Napoleon? London: Hutchinson; 1962. 256 p.
3. Weider B, Forshufvud S. Assassination on St Helena revisited. New York:
John Wiley & Sons; 1995. 555 p.
4. Clemenza M, Fiorini E, Guerra C, Herborg C, Labra M, Orvini E, et al. Misure
con attivazione neutronica sulla presenza di arsenico nei capelli di Napoleone Bonaparte e di suoi famigliari. Il Nuova Saggiatore 2008;24:19 –30.
5. Lewin P, Hancock GV, Voynovich P. Napoleon Bonaparte: no evidence of
chronic arsenic poisoning. Nature (Lond) 1982;299:627– 8.
6. Hindmarsh JT, Corso PF. The death of Napoleon: a critical review of the
cause. J Hist Allied Sci 1998;53:201–18.
7. Hindmarsh J, McLetchie O, Hefferman L, Hayne O, Ellenberger H, McCurdy R,
Thiebaux T. Electromyographic abnormalities in chronic environmental arsenicalism. J Anal Toxicol 1977;1:270 – 6.
8. Bourdial I. Napoleon n’a pas ete assassine. Science & Vie 2002 Nov:81–93.
9. Hindmarsh JT. Caveats in hair analysis in chronic arsenic poisoning. Clin
Biochem 2002;35:1–11.
10. Kintz P, Ginet M, Marques N, Cirimele V. Arsenic speciation of two specimens of
Napoleon’s hair. Forensic Science (Wash DC) International 2007;170:204 – 6.
11. Yamauchi H, Takahashi K, Mashiko M, Yamamura Y. Biological monitoring
of arsenic exposure. Am Ind Hyg Assoc J 1989;50:606 –12.
12. Lugli A, Kopp Lugli A, Horcic M. Napoleon’s autopsy: new perspectives. Hum
Pathol 2005;36:320 – 4.
13. O’Meara BE. Napoleon in exile; or, a voice from St. Helena. The opinions and
reflections of Napoleon on the most important events of his life and
government in his own words. New York: W. J. Widderton; 1879. p 114.
14. Dale IM, Lenihan JMA, Smith H. The environment as reflected in human
tissue and hair—a comparison. From: proceedings of the 2nd International
Conference on Nuclear Methods in Environmental Research; 1974 Jul 29 –31;
University of Missouri at Columbus. p 187–197.

DOI: 10.1373/clinchem.2008.117358

Clinical Chemistry 54:12 (2008) 2093

