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Cotard’s syndrome, a condition in which the patient denies

his or her own existence or the existence of body parts, is a

rare illness that has been reported in association with several

neuropsychiatric diagnoses. The majority of published lit-

erature on the topic is in the form of case reports, many of

which are several years old. The authors evaluated associated

diagnoses, neuroimaging, and treatments recorded in pa-

tients diagnosed with Cotard’s syndrome at their institution. A

search of the Mayo Clinic database for patients with mention

of signs and symptoms associated with Cotard’s in their re-

cords between 1996 and 2016was conducted. The electronic

medical records of the identified patients were then reviewed

for evidence of a true diagnosis of Cotard’s. Clinical and

neuroimaging data were also recorded for these patients. The

search identified 18 patients, 14 of whom had Cotard delu-

sions. Two of the 14 were excluded due to them being under

age 18. The resulting 12 patients had a median age of 52 years

(range: 30–85 years). On neuroimaging, four patients

exhibited frontal lobe changes, four demonstrated gener-

alized volume loss, and five had ischemic changes; seven

patients demonstrated right-sided or bilateral hemisphere

lesions. Treatments included ECT, pharmacotherapy, be-

havioral therapy, psychotherapy, rehydration, and removal

of offending drugs. To conclude, Cotard delusions occur in

the context of a relatively wide spectrum of neurological,

psychiatric, and medical disorders and present with various

neural changes. Nondominant hemisphere lesions may

play a role in the pathophysiology. A number of effective

treatments are available.
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Cotard’s syndrome is a rare neuropsychiatric condition that

manifests as nihilistic delusions ranging from denial of the

existence of body parts to negation of self-existence.1

Though described initially in 1880, very little is understood

about this disorder, and its inclusion in the DSM-5 as a

specific listing has been avoided. The current status of

Cotard’s syndrome is its conceptualization as a manifesta-

tion of an underlying disorder. While Cotard’s is often de-

scribed as being a psychiatric syndrome, published studies

have shown a strong correlation between a preexisting

neurological disease and the condition.1

A variety of associated neurological conditions have been

described, including migraines,2 subdural hemorrhage,3

cerebral atrophy,4 cerebral arterio-venous malformation,5

multiple sclerosis,6 cerebral infarction,7 superior sagittal

sinus thrombosis,8 parietal lobe tumor,9 temporal lobe

epilepsy,5 Parkinson’s disease,10 encephalopathy,1 and brain

injury.11 Understanding Cotard’s syndrome and its connec-

tion to other neurological conditions is essential to identi-

fying appropriate treatment modalities.

The goal of this study thus was to identify patients with

Cotard’s syndrome seen at our institution within the last two

decades and identify those patients in whom the Cotard’s

was felt to be secondary to another psychiatric or neurologic

illness or insult. In doing so, we hoped to describe the as-

sociation between Cotard’s and other conditions affecting

the brain in order to better define possible pathophysiologic

mechanisms underlying the syndrome.

METHODS

Patients were identified by searching the Mayo Clinic

computerized clinical database (1996–2016) for all individ-

uals for whom any of the following terms had been men-

tioned in the medical records, with variations: Cotard(’s)

syndrome, delusion(s) of negation, nihilistic delusion(s), walk-

ing corpse syndrome, delusion(s) of missing organs, denial of

existence, idea(s) of damnation.

The search identified 18 patients. The medical records of

all 18 patients were reviewed in detail to determine whether

there was evidence of Cotard delusions. Inclusion criteria

for Cotard’s syndrome included descriptions of negation of

the existence or belief in the destruction of internal organs,

denial of being alive, or denial of the existence of one’s soul,

with nihilistic delusions being necessary for inclusion. Of the

18, three patients were excluded after a review of the med-

ical records revealed no evidence of Cotard’s. These three

patients were captured in the original 18 because of com-

ments in the medical records, such as “denies Cotard de-

lusions.” Two additional patients were excluded, as they

were under the age of 18. One patient was removed because

he showed signs of somatoparaphrenia (limb denial) rather
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than Cotard’s, although he was initially diagnosed with

Cotard delusions. Hence, a total of 12 adult patients were

identified as having been diagnosed with Cotard’s syn-

drome and were included in this study based on the in-

clusion criteria. Demographic, clinical, neuroimaging, and

treatment data were then abstracted for these 12 patients.

The study was approved by the Mayo Clinic Institutional

ReviewBoard. All patients in this study gavewritten informed

consent for their data to be used for research purposes.

RESULTS

Of the 12 patients identified as having evidence of Cotard

delusions, eight (67%) were male and four (33%) were fe-

male. The median age at presentation was 52 years (range:

30–85 years). Four of the 12 patients exhibited other unusual

behaviors, and eight of the 12 were described as having other

delusions or psychoses (Table 1).

Eight of the 12 patients described feeling that they had

died, and four patients claimed that they were dying. Three

of the eight patients described being killed by healthcare

workers. Three of the four patients who claimed to be dying

described the destruction of their internal organs and body

parts by either “worms,” “viruses,” or “bugs,” with one of

these patients being previously diagnosed with delusional

parasitosis (patient 6).

Eight patients had a documented psychiatric history, with

two (17%) carrying a diagnosis of schizophrenia, three (25%)

having been diagnosed with depression, and four (33%) having

a history of polysubstance abuse (Table 1). One patient (patient

3) presented with co-occurring Capgras syndrome; another

patient (patient 10) showed signs of catatonia.

Five individuals (42%) presented with neurological symp-

toms at the time of their Cotard diagnosis. The neurological

diagnoses included seizures, cluster headaches, sagittal sinus

thrombosis, encephalopathy and seizures, supranuclear palsy,

and frontal lobe dysfunction (Table 1). Non-neuropsychiatric

conditions copresenting with the Cotard delusions included

steroid-induced psychosis, dehydration, and amantadine-

induced psychosis (Table 1).

Electroencephalogram (EEG) data were available for four

of the 12 patients. All four patients with EEGs showed some

degree of nonspecific slowing (Table 2).

Neuroimaging data were available for 11 out of the 12

patients (Table 2). Seven of the 11 (64%) patients with

neuroimaging showed evidence of bilateral or right-sided

hemisphere lesions. Four patients (36%) exhibited changes

in their frontal lobes, including bilateral leukoaraiosis and

volume loss, right-sided white matter hyperintensities on

T2, right-sided encephalomalacia, and right-sided infarcts.

Four (36%) demonstrated generalized volume loss on im-

aging. Three (27%) individuals had large vascular lesions,

including one right chronic middle cerebral artery (MCA)

infarct, one chronic right corona radiata infarct, and one

with superior sagittal sinus thrombosis with resultant bi-

lateral frontal and occipital lobe infarcts (Figure 1).T
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TABLE 2. Neuroimaging and Electroencephalogram Findingsa

Patient Imaging Type Neuroimaging Findings EEG Available EEG Findings

1 MRI head Few scattered foci of increased T2

signal in the white matter of the right

frontal lobe.

No N/A

2 MRI head Moderate diffuse leukoaraiosis and

parenchymal volume loss, more

pronounced in both frontal lobes.

No N/A

3 MRI and CT

head

Chronic right MCA territory infarction

with frontal-temporal lobe

encephalomalacia and gliosis and

Wallerian degeneration of the

brainstem. Small amounts of

associated blood products in the

region of chronic infarct. Mild

scattered leukoaraiosis. Moderate-

prominent cerebral parenchymal

volume loss. Right subinsular

encephalomalacia periventricular

hypoattenuation and dystrophic

calcification.

Yes EEG shows mild diffuse nonspecific

background slowing (grade

1 dysrhythmia). No potentially

epileptogenic activity was present

during the recording.

4 MRI head Negative Yes EEG shows some mild diffuse nonspecific

slowing of the background and

excessive beta. No potentially

epileptogenic activity was present

during the awake or sleep recordings.

Dysrhythmia grade 1 generalized. The

recording during wakefulness contains

9 Hz alpha activity over the posterior

head regions. Some mild generalized

slowing and increase in beta is seen. No

abnormal activity occurred during

photic stimulation.

5 MRI head Chronic right corona radiata lacunar

infarct with associated hemosiderin.

Mild leukoaraiosis. Mild generalized

cerebral and cerebellar volume loss

with commensurate dilatation of the

ventricular system.

Yes EEG shows some mild diffuse

nonspecific slowing of the

background. Although the patient

was intermittently drowsy throughout

the recording, the mild slowing was

also present during times of relative

alertness. No potentially

epileptogenic activity was present

during the awake or sleep recordings.

6 MRI head 2–3 small foci of T2 signal within the

subcortical white matter of both

cerebral hemispheres, likely ischemic

or degenerative.

No N/A

7 CT head Negative No N/A

8 None N/A No N/A

9 CT head Negative No N/A

10 MRI head Progression of previous bilateral cerebral

hemisphere infarcts involving both

frontal lobes anteriorly, both occipital

lobes, and the right posterior frontal-

anterior parietal lobes. Complete

thrombosis of the superior sagittal

sinus. MRI also demonstrates

irregularity of both transverse sinuses,

left greater than right, which may

represent extension of the thrombus

into the transverse and perhaps sigmoid

sinuses. New cortical enhancement in a

gyriform pattern present in the frontal

and occipital lobes bilaterally and in

both parietal lobes.

Yes The portable EEG shows a moderate

degree of nonspecific slowing over

the bitemporal head regions. These

findings are consistent with a focal

disturbance of cerebral function or

focal lesion involving these regions.

continued
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Eleven out of 12 patients received treatment, and all

11 experienced an improvement and/or resolution of Cotard

delusions (Table 1). Treatments utilized in the patients in-

cluded electroconvulsive therapy (ECT), psychotherapy,

behavioral therapy, anxiolytics (buspirone), antidepressants

(citalopram), antipsychotics (risperidone, quetiapine, lurasidone,

and lithium) anticonvulsants (valproic acid, lacosamide, and

lamotrigine), sedatives (clonazepamand lorazepam), rehydration

therapy, and removal of offending drugs. Response to ECT

was variable in terms of number of treatments (range: 1–8)

and addition of pharmacotherapy (Table 1). In a majority of

the patients, pharmacologic treatment involved multiple

classes of drugs (for example, lorazepam plus valproic acid

plus risperidone) (see Table 1).

DISCUSSION

Cotard delusions were reported in patients across a rela-

tively wide spectrum of neurological, psychiatric, and medical

disorders in this study. Interestingly, there was a gender

predilection for males. The median age of affected individ-

uals was 52, which contrasts with the previously proposed

idea that Cotard’s syndrome is primarily a condition of the

elderly.12

Previous publications on

the topic of Cotard’s have

shown an association with

headaches,2 seizures,5 sag-

ittal sinus thrombosis,8 cere-

bral atrophy,4 encephalopathy,1

infarction,7 catatonia,13,14 and

Capgras syndrome,7,11 which

we have confirmed. Addition-

ally, we identified other poten-

tial diagnostic associations not

previously reported, including

dehydration, steroid psychosis,

and supranuclear palsy and/or

amantadine psychosis. How-

ever, it is important to note that

in the patient presenting with

Cotard delusions in the setting

of dehydration-induced psycho-

sis, there had been previously

documented diagnoses of paranoid schizophrenia and delu-

sional parasitosis, and a history of opiate and benzodiaze-

pam addiction. Nevertheless, the patient’s delusions did

respond to fluid resuscitation, strengthening the idea of its

possible involvement in the pathophysiology.

Amantadine has been shown to induce psychosis and

mania in the literature, but it has not previously been re-

ported in those presenting with Cotard delusions.15,16 The

same goes for dehydration-related hyponatremia17 and cor-

ticosteroid use.18

A majority (64%) of the patients presented with right-

sided or bilateral changes. This is an important finding

that adds to the growing literature on delusional mis-

identification syndromes (DMSs), under which some

posit that Cotard’s syndrome falls.19 Additionally, studies

have demonstrated trends of increased bilateral cerebral

atrophy and median frontal lobe atrophy in particular

in patients diagnosed with Cotard’s.20 We also found the

most commonly affected region was the frontal lobe

(36% bilaterally or right-sided), although other areas were

involved, as well. Bilateral cerebral atrophy was found in

four out of 11 patients (36%). Vascular lesions seemed to

be the most common change seen, especially on the right

side; this aligns with the findings of several reports.3,7,8

TABLE 2, continued

Patient Imaging Type Neuroimaging Findings EEG Available EEG Findings

11 MRI head Ischemic small-vessel disease in both

cerebral hemispheres, without focal

restricted diffusion, nor intracranial

paramagnetic susceptibility effect.

Generalized cerebral and cerebellar

volume loss.

No N/A

12 MRI head Normal mild lateral ventricular

asymmetry.

No N/A

a Abbreviations: CT, computed tomography; EEG, electroencephalogram; MCA, middle cerebral artery.

FIGURE 1. Axial Brain Scans Highlighting Areas of Large Vascular Lesions in Three Patients With

Cotard Delusionsa

a The image shows large vascular lesions in three patients with Cotard delusion, including a chronic right-

middle cerebral artery territory infarction with frontal-temporal lobe encephalomalacia and gliosis in patient

3 (A), a chronic right corona radiata lacunar infarct with associated hemosiderin in patient 5 (B), and bilateral

cerebral hemisphere infarcts involving both frontal lobes anteriorly and both occipital lobes in patient 10 (C).

L=Left side of the image.
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Right frontal damage has been reported in those with

delusional misidentification.19,21,22 Cotard’s syndrome falls

under the category of hypofamiliarity delusions of self in

terms of DMSs.19 A “two-hit” hypothesis has been suggested

for DMSs, in which the first hit produces abnormal per-

ception and the second hit leads to persistence of the ab-

normal perception despite being presented evidence to the

contrary.19 The pathophysiology of some of these identified

syndromes involves disconnections in the neural circuits

involved in perception of self, with potential explanations

citing that DMSs, in particular hypofamiliarity delusions,

result from an inability to link perceptions of external or

environmental stimuli with internally generated autobio-

graphical memories.19,23 Studies cite that a deep right

frontal lesion could disrupt the anatomic connection be-

tween temporal and limbic regions and the damaged frontal

lobe; this disconnection could result in a disturbance in fa-

miliarity of self, people, places, objects, and so on, and the

occurrence of frontal lobe injury could lead to a problem

with resolving the cognitive conflict.22 Lesions specifically

of the nondominant hemisphere have also been implicated in

Cotard’s syndrome,24 indicating that the findings of non-

dominant hemisphere changes may indeed be significant.

Furthermore, DMSs have been shown to simultaneously

co-occur in previously published literature.19 We also saw

this in our patient who presented with both Capgras and

Cotard delusions, both of which are classified as hypo-

familiarity syndromes.19

In terms of treatment modalities, both ECT and phar-

macotherapy have been shown to be effective in combatting

Cotard’s syndrome in the literature.3,21,25 One previous

study demonstrated increased dopamine receptor binding in

a patient presenting with Cotard’s,26 which bolstered the

association between schizophrenia and Cotard’s syndrome

via the dopamine hypothesis. Thus, the effectiveness of do-

pamine antagonists such as risperidone and quetiapine and

selective serotonin reuptake inhibitors (SSRIs) such as cit-

alopram (which also has been shown to decrease dopamine

in the brain) in this condition can be readily explained.27 In

a similar vein, amantadine is a dopamine receptor agonist,

which could potentially explain the resulting psychosis and

delusions in patient 11.

The general approach for treatment involved treating the

underlying medical or neuropsychiatric illness in all cases.

Our study also points to the potential benefit of behavioral

and psychotherapy in the treatment of Cotard’s syndrome

when used in conjunction with pharmacotherapy. The nu-

merous treatment modalities shown to be effective in alle-

viating symptoms of Cotard’s syndrome in this study are

promising in that they confirm that the delusion is often

easily combatable with readily available treatments.

Limitations of this study include a relatively small cohort,

although this is a rare delusion, and incomplete follow-up

information for some patients. Also, in terms of neuro-

imaging, three of the 12 patients did not undergoMRI, which

is unfortunately an unavoidable limitation in a retrospective

study such as this. Therefore, multicenter, prospective,

clinico-anatomic, and functional imaging studies are needed

to determine the anatomic or network disruption that ac-

counts for this uncommon but interesting delusion.
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