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Objective: The objective of this article is to describe whether Joan of Arc had epilepsy and how that may have in-
fluenced her sense ofmission and ability to encourage thousands of people to help her to chase the English out of
France.
Methods: Documentation of her Trial of Condemnation in 1431 provides a description of her episodes of experi-
enced voices and visions.
Results: From the age of thirteen, Joan of Arc experienced frequent episodes of auditory hallucinations associated
with elementary or complex visual hallucinations (e.g., a great light or human faces). These had sudden onset,
lasting seconds or minutes at most, and occurred when awake or during sleep, arousing her. Some could be trig-
gered by an auditory stimulus. She had no disorganized thought between the episodes.
Conclusions: The semiology of the episodes is very suggestive of epileptic seizures, whichhave been considered as
ecstatic by some authors or as partial epilepsy with auditory features by others, which seems more concordant
with the ictal symptoms. The auditory and visual hallucinations could have had a religious content because dur-
ing her childhood and adolescence, shewas brought up in a religious environment, insomuch as this content first
undefined only appeared after a few seizures. We can suppose that such hallucinations, without the knowledge
of their medical origin, gave her a sense of divine mission, hence, a real strength to try to accomplish the orders
she heard during the episodes. Her role during theHundred Years'War and her narration of her strange episodes
led her to be burned for heresy at the age of nineteen, yet rehabilitated 25 years later and to be canonized for her
achievements in 1920.

This article is part of a Special Issue entitled “Epilepsy, Art, and Creativity”.
© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

1.1. Historical background

Joan of Arc (1412–1431) is a major figure in the history of France.
However, it seems improbable that such a young girl, the daughter of
a peasant living in Domrémy (in Lorraine), could play such a pivotal
role in the Hundred Years' War and help the French people to defeat
the English during the siege of Orleans, resulting in the coronation of
theDauphin Charles VII as King of France. As described in the transcripts
of her Condemnation Trial, Joan of Arc stated that she had been sent on a
spiritual mission and could hear the voices of Saints Michael, Catherine,
andMargaret, urging her to save France. There is a debate among histo-
rians to determine if Joan of Arc really played such a strategic role in the
war or if she wasmore of a mascot [1]. In any case, she was condemned
for heresy in 1431 and executed, before Pope Callixtus III considered her
an innocent martyr in 1456. Ultimately, Joan of Arc was beatified in

1909 and her canonization took place in Saint Peter's Basilica in Rome
in 1920. She is considered a prominent figure of the French nation.

For centuries, the destiny of the Maid of Orleans and the voices she
heard raised a growing interest among artists, such as William
Shakespeare, Voltaire, Therese of Lizieux, Bertolt Brecht, Jean Anouilh,
and Georges Bernard Shaw. Painters Peter Paul Rubens, John Everett
Millais, and Jules-Eugene Lenepveu also depicted her in an often heroic
and innocent posture. More recently, medical researchers have exam-
ined her case to explore whether the visual and auditory hallucinations
she experienced were part of a specific medical condition.

2. Methods

As a preamble, it is crucial to realize that there are few reliable
sources about the historical context of the short life of Joan of Arc. The
transcripts from her Trial of Condemnation (1431) and her Trial of
Rehabilitation (1456) constitute the main historical substrate [2]. The
impressive work of Jules Quicherat, who during the nineteenth century
collected the exhaustive historiography written during the lifetime of
Joan of Arc, represents another invaluable source [3]. The most arduous
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task for the researcher is to sort the various interpretations given limit-
ed facts from legends.

3. Results and discussion

Joan of Arc was the youngest and fifth child of the farmer Jacques
of Arc and Isabelle Romée, presumably born in 1412 in the town of
Domrémy, situated in the actual Lorraine region. Joan received a simple
and very religious education. She experienced her first episode of hallu-
cinations at the age of thirteen, in her father's garden.

According to the verbatim report of her Trial of Condemnation, she
described an external voice coming from her right and a great light. It
was only after a few other episodes that she supposed that the voice
came from the Archangel Michael. She explained: “When I heard it for
the third time, I recognized that it was the voice of an angel”, “I should
know quite well if it were Saint Michael or a counterfeit. The first time I
was in great doubt if it were Saint Michael; and I was much afraid. I had
seen him many times before I knew it was Saint Michael”. The modality
of the hallucination was always complex auditory (voices), sometimes
triggered by a sound such as the tinkling of a bell. It was often accompa-
nied by visual content, such as a great light coming at the same time as
the voice, or images that she identified as visions of Saints. She sawwhat
she thought was Saint Michael, or Saint Catherine, and Saint Margaret
(“Their faces are adorned with beautiful crowns, rich and precious. I
know quite well it is they; and I can easily distinguish one from the other.
I saw the face. I do not know if they have arms or other members”). Joan
of Arc explained how she was sent on a mission, urged by these voices
to be good, to go to church and to come to France to raise the siege of
Orleans. It is of particular interest to notice that these episodes were
very stereotypical, lasting a few seconds to minutes at most, and their
frequency varied from two or three times a week to daily. They could
happen during the day or sometimes during night sleep, awakening
her. No other symptoms such as epigastric aura, automatisms, or abnor-
mal movements were described.

3.1. Did Joan of Arc suffer from a psychiatric condition?

One of the many hypotheses that have been considered is that Joan
of Arc suffered from a psychiatric illness, causing auditory and visual
hallucinations, especially schizophrenia, the prototypical psychiatric
disease causing hallucinations [4,5]. However, many specialists find
this assumption improbable. First, the hallucinations experienced by
the Maid of Orleans were mostly of positive content: it was supposed
to exhort her to pursue a divine mission to save France. It is recognized
that hallucinations of epileptic originmay be of positive or negative con-
tent while they are usually hostile and threatening in psychosis [6–9].
Contrary to Joan of Arc's experience, patients with schizophrenia
experience auditory hallucinations that are described as internal voices
(“inside the head”), usually not lateralized [10]. According to some
authors, auditory hallucinations in patients with epilepsy are more
frequently reported outside the head [7]. Moreover, Joan of Arc has
been described, beside these clear-cut episodes of hallucinations, as an
organized person, with a joyous mood, which argues against a schizo-
phrenic condition [11].

3.2. Did Joan of Arc have epilepsy?

The hypothesis of an epileptic condition remains the more robust
one, in light of the few sources available. In fact, it has the advantage
of being concordantwith the short duration of the episodes, their occur-
rence during waking or awakening from sleep, their frequency, and the
normal behavior of Joan of Arc in between these spells [12]. Other neu-
rologists have tried to look further to a specific entity [13]: ecstatic sei-
zures have been evoked to explain her hallucinations, in particular by
Oliver Sacks [14] and by Foote-Smith and Baine [15]. This condition
has also emerged from the descriptions of F. M. Dostoevsky's own

attacks [16,17] and has been a subject of debate among neurologists,
some claiming that the Russian writer simply embellished his feeling
of enhanced well-being [18]. However, many case reports have de-
scribed patients feeling this state of heightened consciousness and in-
tense positive emotion [19]. The anterior insula may be a plausible
candidate for the anatomical origin of this rare type of seizure [20].
However, the clinical description of Joan of Arc's seizures in the Trial
of Condemnation does not seem to match with the typical symptoms
of this condition. Joan of Arc never mentioned a sense of bliss during
the episodes, which were limited to auditory and visual hallucinations.

Amore attractive hypothesis has been evoked byD'Orsi and Tinuper
[21], claiming than Joan of Arc had suffered from temporal lobe epilepsy
with auditory symptoms, as observed in autosomal dominant lateral
temporal epilepsy (ADLTE), also called autosomal dominant partial
epilepsy with auditory features (ADPEAF) or, in the sporadic form, idio-
pathic partial epilepsy with auditory features (IPEAF) [22]. In this
(familial or sporadic) form of epilepsy, which can be associated with
LGI1 mutations [23], auditory features are prominent, but other symp-
toms include complex visual hallucinations [24]. Joan of Arc's attacks
began at the age of 13 years, and occurred twice or three times a
week. There was no known family history of epilepsy, making these
compatiblewith IPEAF. Auditory hallucinations are usually encountered
in patients with lateral temporal lobe epilepsy [25,26] with character-
istics which differ from the hallucinations of psychiatric patients.
Epileptic auditory hallucinations are usually situated outside the body
(external voice), often lateralized to the opposite side of the epileptic
focus [7]. The fact that Joan of Arc heard voices on her right could sug-
gest left temporal lobe epilepsy. In epileptic hallucinations, voices
speak in the second person to the patient, while in schizophrenia they
speak as second or third persons, the latter talking about the patient
[9]. There is a frequent associationwith visual hallucinations in epilepsy,
while this association is rarer in schizophrenia. In Penfield and Perot's
study, electrical stimulations performed in different patients during
presurgical evaluation showed that induction of combined auditory
and visual hallucinations was always related to stimulations in the
first temporal gyrus, on either side [27]. They also noticed that patients
suffering from seizures with ictal hallucinations often have abortive
attacks consisting of the hallucinations alone, without secondary gener-
alizations, which is compatible with the absence of generalized tonic–
clonic seizures in Joan of Arc. Nonetheless, it seems superfluous to elab-
orate more hypotheses about Joan of Arc's condition, as sources are
clearly lacking.

3.3. The spiritual brain

Throughout history, epilepsy has been associated with great leaders
(Alexander the Great, Julius Caesar, Napoleon Bonaparte) and famous
artists, such as Dostoevsky, Van Gogh, and Flaubert [18,28–30], al-
though in certain cases, this diagnosis has been a subject of debate
among epileptologists [31,32]. Many neurologists have written on the
story of these characters, exploring their depictions, trying to make
sense of the clinical picture to distinguish history from legend.

Saint Paul, one of the pillars of the Christian Church, is considered
to have suffered from temporal lobe epilepsy [13,33,34]. In his Second
Epistle to the Corinthians, he speaks about his mysterious disease,
whose first bout appeared suddenly while he was on the road to
Damascus. A big light flashed in his eyes, he fell on the ground and
heard the voice from Jesus Christ. He then lost sight for three days, be-
fore recovering it when visited by Ananias of Damascus. It is considered
that from that moment, Saul of Tarsus (original name of Saint Paul), at
that time a severe Pharisee who persecuted the early Christian mem-
bers, converted to Christianity. A diagnosis of temporal lobe epilepsy
has also been evoked to explain the spells of prophet Ezekiel [35].

Based on clinical observations of patients and lesion mapping, re-
searchers have determined specific regions of the brain that could elicit
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