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Summary

Objectives
This review has the aim of improving early recognition and effec-
tive treatment of catatonia, critically going through its historical 
descriptions and revisiting its nosographical collocation in cur-
rent classification systems.

Methods
A PubMed search was done using the keywords “catatonia”, 
“catatonic schizophrenia”, “stupor”, “catalepsy” and “catato-
nia treatment” (until 2011).

Results
In 1874, Kahlbaum first described catatonia as a disease of 
its own, characterized by specific disturbances in motor and 
behavioural functioning; in contrast, Emil Kraepelin classified 
catatonic features as a clinical expression of dementia prae-
cox, with a chronic course and poor prognosis. Catatonia oc-
curs in children, adolescents and adults, and develops in as-
sociation with a wide variety of psychiatric, neurologic and 
general medical conditions. The neurobiological pathways of 
catatonia are still unclear. In particular the role of GABA and 
other neurotrasmitters has been explored, but not completely 
defined. Nosological and diagnostic definition of disorder are 
still argued by clinicians and researchers. Although the main 
psychiatric classifications continue to sustain Krapelin’s view 
of catatonia as a clinical subtype of schizophrenia, in a clinical 
setting, catatonic symptoms are more commonly observed in 

patients with mood disorders and general medical conditions. 
Symptomatology is characterized by a wide array of manifes-
tations: negativism, mutacism and stupor represent the most 
common symptoms. The lack of consensus about diagnostic 
criteria often complicates recognition of catatonic symptoms. 
The issue in diagnostic assessment is to differentiate catatonia 
from other overlapping psychomotor disorders and to identify 
the underlying psychiatric and general medical disorders. Early 
and correct diagnosis is crucial to start effective treatments and 
avoid potentially severe (sometimes lethal) somatic complica-
tions. Benzodiazepines and electroconvulsive therapy are the 
therapeutic mainstay for catatonia. Intravenous administration 
of BDZ is first-line treatment, where ECT is commonly used 
in non-responders to BDZ, malignant catatonia and malignant 
neuroleptic syndrome. Nonetheless, many authors suggest that 
ECT, preferably in combination with BDZ, should be consid-
ered in the early course of all types of catatonia to improve 
prognosis and avoid complications. 

Conclusions
Further research should better define the neurobiological basis 
and improve clinical and nosographical collocation of catatonia; 
evidence-based therapeutic protocols are needed that would al-
low adequate and early treatment to prevent somatic complica-
tions of catatonia.

Key words
Catatonia • Neuroleptic malignant syndrome • Benzodiazepines • Elec-
troconvulsive therapy

The first description of catatonia dates to 1874 when the 
German psychiatrist Karl Kahlbaum 1, in his monograph 
entitled Die Katatonie oder das Spannungsirresein, coined 
the term to describe a disorder in which the core symp-
toms were behavioural and motor features (negativism, 
mutism, immobility, rigidity, mannerisms, stereotypies) 
accompanied by affective, cognitive and neurovegeta-
tive symptoms. According to Kahlbaum, the two funda-
mental characteristics of catatonia were: the centrality of 
behavioural and motor alterations and the nosological 
autonomy of the disorder, considered as an independent 
diagnostic entity. In his description, the clinical course of 
catatonia typically had a cyclical trend, with a gradual 

onset followed by a static period and remission, while 
prognosis was generally considered good in most cases. 
By observing a high frequency of acute mood disorders 
in catatonic subjects, of both polarities, Kahlbaum high-
lighted its similarity with manic-depressive psychosis and 
proposed its classification as a single entity.
In contrast, Emil Kraepelin 2 had different ideas about the 
diagnostic implications of catatonia. Kraepelin recognized 
that catatonia was one of the possible clinical expressions 
of a psychotic disorder, with a worsening clinical course, 
which he called dementia praecox. According to Kraepe-
lin, catatonia was not an independent diagnostic entity, 
but one of the various clinical subtypes of dementia prae-
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disorder 19. At the same time, Taylor and Abrams 20-23 also 
demonstrated that there was higher prevalence of catato-
nia in patients with bipolar disorder compared to those 
with schizophrenia. Recent studies have confirmed the 
heterogeneity of clinical conditions associated with cata-
tonia. In a cohort of psychiatric inpatients, catatonia was 
observed in 7% to 17% of cases, commonly in those with 
mood or substance abuse disorders 24. Catatonic manifes-
tations have also been described in subjects with Gilles 
de la Tourette syndrome and in somatic pathologies such 
as epilepsy, fever of unknown origin, paraneoplastic syn-
drome and in children with autistic disorder or mental 
retardation 25-27.
At present, debate on the nosographic placement of 
catatonic symptoms lies around the possibility to de-
finitively separate the link between catatonia and 
schizophrenia, and reclassify catatonic syndrome as a 
independent diagnostic entity. In the last edition of the 
DSM 28, even if Kraepelin is vision of catatonia is pre-
dominant, catatonia is recognized not only as a diag-
nostic subtype of schizophrenia, but also as an organic 
mental disorder and as a specific characteristic of major 
depression or mania within mood disorder. In redefin-
ing catatonia as an independent diagnostic category, 
Taylor and Fink 29 30 highlighted that the disorder is am-
ply diffuse among psychiatric patients, manifests with 
a typical symptomatic pattern and a relatively constant 
clinical course and responds to specific treatment. Thus, 
it has a clinical picture that can be subjected to diagnos-
tic assessment and reliable prognosis.
The possibility to assign greater relevance to catatonia 
in the next edition of the DSM is still a matter of debate, 
although it would favour not only early diagnosis, and 
therefore rapid and efficacious treatment, but also stimu-
late research on the neurobiological basis of catatonia 31. 
From a clinico-therapeutic standpoint, in fact, the mod-
est recognition of catatonic forms, and thus the delay in 
treatment, facilitate the onset of severe, life-threatening 
medical complications (electrolyte disorders, pressure 
ulcers, rhabdomyolysis and acute renal insufficiency, 
thromboembolic disorders, acute urinary retention, sys-
temic infection and aspiration pneumonia).

Epidemiology
In the main epidemiological studies, the prevalence 
of catatonia in psychiatric patients varies from 7% to 
31% 29 32-34. It appears to be more frequent in hospitalized 
patients, and can be present both in adults and adoles-
cents, as well as infants: in the USA, each year, 90,000 
individuals are hospitalized for catatonia 2, and accord-
ing to the results of 10 international prospective studies, 
catatonia is diagnosed in about 10% of hospital admis-
sions. These patients often present with an association of 

cox  3, characterized by chronicity and poor prognosis. 
From a psychopathological standpoint, while Kahlbaum 
highlighted the psychomotor component, according to 
Kraepelin 4 catatonic symptoms were a manifestation of a 
deficit in will that the German author considered a cen-
tral feature of dementia praecox.
Eugene Bleuler, in 1916 5, classified catatonia among the 
subtypes of schizophrenia, a term coined to substitute de-
mentia praecox. The symptoms and clinical signs that for 
the Swiss author defined catatonic schizophrenia were in 
large part the same as those already observed by Kahl-
baum and Kraepelin, although Bleuler gave them less di-
agnostic relevance. The studies of Wernicke, Kleist and 
Leohnard on the clinical and psychopathological charac-
terization of catatonia successively led to the elaboration 
of a nosologic system in which psychotic disorders with 
prevalent psychomotor symptoms were grouped into two 
categories: motor psychoses, characterized by hyperki-
netic psychomotor alterations and psychotic symptoms, 
and catatonic schizophrenia which was further divided 
into a systematic form, with a chronic course, and a 
non-systematic form, whose variants included periodic 
catatonia distinguished by intermittent behaviour, with 
alternating hyperkinetic phases and akinetic states, and 
an important hereditary aetiological component with 
dominant autosomal transmission 6-9.
In 1934, Stauder also described a particular form of catato-
nia characterized by acute onset, rapid evolution generally 
poor prognosis which he termed die todliche katatonie, 
often translated as malignant or lethal catatonia 10. In later 
years, other authors provided additional descriptions of 
the same syndrome, reporting high fever and severe altera-
tions of the autonomous nervous system as key symptoms, 
together with its acute onset and often poor prognosis 11-14. 
In the 1980s, the first publications on malignant neurolep-
tic syndrome emerged, with clinical aspects similar to ma-
lignant catatonia, which was distinguished mainly for its 
onset after the assumption of neuroleptics 15 16.
The Kraepelin is conception that catatonia was a clini-
cal expression of schizophrenia predominated for many 
years, in both the literature and clinical practice, also 
influencing international classification systems of men-
tal disturbances. In the DSM, starting from the second 
edition in 1968  17, catatonia was classified among the 
possible subtypes of schizophrenia; similarly, the ICD of 
the WHO in 1948 18 recognized a catatonic subtype of 
schizophrenia. Starting from the mid 1970s, a number of 
clinical studies prepared the basis to re-examine the diag-
nostic meaning of catatonic symptoms, reconsidering its 
association with schizophrenia and the original concep-
tion of Kahlbaum about its strict relation with mood dis-
orders. A follow-up study in 1975 in 500 psychiatric pa-
tients revealed that about 10% presented catatonic char-
acteristics, and that the majority had a diagnosis of mood 
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tations in children and adolescents, Dhossche and Bouh-
man 44 45 revealed that one-third of subjects were affected 
by a medical or neurological condition, six patients pre-
sented with a mood disorder, three with schizophrenia and 
11 with a diagnosis of atypical psychosis. A recent inves-
tigation in 506 patients with autism or mental retardation 
reported the presence of catatonic characteristics in 6% of 
cases and in 17% with an age greater than 15 years 46.

Diagnosis

Definition and classification of catatonia within the frame-
work of the DSM-IV 28 have been the subject of much criti-
cism (Table I). In fact, the DSM-IV summarizes some of the 
catatonic symptoms that can be encountered in clinical 
practice: catatonia due to a medical condition is described 
(code 293.89) as well as catatonic type schizophrenia 
(code 295.20). In addition, the DSM-IV designates cata-
tonic manifestations that specify an affective episode (ma-
niac, mixed or depressive), without however assigning a 
diagnostic code. Lastly, diagnosis of malignant neuroleptic 
syndrome, considered by some as a variant of malignant 
catatonia, is classified separately in the section on drug-
induced movement disorders (code 333.92).
The DSM-IV continues to refer to the conception of 
Kraepelin according to which catatonia is inextricably 
linked to schizophrenia: one of the five criterion A symp-
toms for schizophrenia is grossly disorganized or cata-
tonic behaviour. However, none of the mood disorders 
requires alterations in catatonic psychomotor behaviour 
as diagnostic criteria 31. The main criticism regarding the 
nosographic placement of catatonia in the DSM is related 
to the failure to recognize the ubiquitous nature of the 
syndrome, which hinders correct diagnosis and adoption 
of an adequate treatment protocol.
The “Work group on schizophrenia and related disorders” 
in the DSM-5 35, with the aim of stressing that catatonia is 
not invariably linked to schizophrenia, recently proposed 

catatonic symptoms and signs, usually more than 5; the 
most frequent symptoms are mutacism (68% of cases), 
and negativism or psychomotor arrest (62% of cases) 35.
Uncertainty about the nature and diagnostic relevance of 
catatonia certainly do not facilitate the recognition and 
correct interpretation of catatonic symptoms. Moreover, 
in industrialized countries classic catatonic manifesta-
tions such as immobility or negativism have become less 
frequent, and catatonia often presents in other forms that 
require specialists with good clinical insight for correct 
diagnosis 36. Thus, it is believed that catatonia is not cor-
rectly recognized in a substantial number of cases. For 
example, in a study in Holland in psychiatric patients, the 
percentage of clinically diagnosed cases was 2%, while 
that revealed by researchers using specific scales was 
more than 18% 37.
In contrast to the conception of Kraepelin, catatonic 
symptoms are frequently observed in association with 
mood disorders. In three studies carried out at different 
times, 28% to 31% of catatonic subjects presented with a 
manic or mixed episode 29 38. Nonetheless, it is estimated 
that up to one-half of catatonic patients may have a mood 
disorder 36. From the analysis of data from 5 studies, it 
emerged that catatonia was associated with a schizo-
phrenic disorder in only 10-15% of cases 29.
According to some studies, the catatonic manifestations 
most commonly associated with the chronic forms are 
stereotypies, mannerisms, automatic movements and bi-
zarre posture; in contrast, immobility, mutacism and neu-
rovegetative alterations appear to more frequently char-
acterize the acute forms 39. Catatonic symptoms are often 
observed in association with a wide variety of medical 
illnesses. In three epidemiological studies in hospitalized 
catatonic patients, the percentages of catatonia reported 
to be due to a general medical condition ranged from 
20% to 25% 40-43.
Catatonic forms can also be observed in infants and adoles-
cents. In a review of 30 case reports on catatonic manifes-

TablE I.
Most common clinical types of catatonia (modified from Bhati et al., 2007) 125. Forme di catatonia di più frequente riscontro nella 
pratica clinica (da Bhati et al., 2007, mod.) 125.

DSM-IV Code Diagnosis Prognosis Morbidity and mortality

296.xx Mood disorder with catatonic manifestations Good Moderate

293.89 Catatonia due to a general medical condition Good-poor High

295.20 Schizophrenia, catatonic type Good-fair Moderate

333.92 Malignant neuroleptic syndrome Fair-poor High

None Serotoninergic syndrome Fair-poor High

The Table includes the DSM-IV codes (if available) in order of highest frequency seen in clinical practice. Prognosis indicates expected outcomes 
after appropriate treatment with a benzodiazepine and/or ECT.
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common to a variety of psychomotor disorders (both hy-
perkinetic and hypokinetic).
Among the hyperkinetic states, drug-induced neuroleptic 
reactions should be excluded as well as acute dystonia 
(prolonged and involuntary muscle contraction that can 
provoke repeated movements and anomalous posture), 
tardive dyskinesia (involuntary hyperkinetic movements 
that frequently involve the mouth, lips and tongue), with-
drawal dyskinesia and akathisia.
Even Gilles de la Tourette syndrome and obsessive-com-
pulsive disorder (OCD) can manifest with hyperkinetic 
alterations in motricity similar to catatonia. Cases of cata-
tonic patients have been described with tics and explo-
sive crises that improve with electroconvulsive therapy 
(ECT)  49. One case report described the association be-
tween beta-haemolytic streptococcal infection and the 
development of obsessive-compulsive behaviour that 
improved after treatment with lorazepam followed by 
plasmapheresis. The authors thus suggested that catato-
nia with OCD and tics may represent different aspects of 
paediatric autoimmune neuropsychiatric disorder associ-
ated with streptococcal infections (PANDAS) 50.
Even the hyperkinetic manifestations of hypocalcaemia 
can simulate catatonic syndrome, in addition to tetanus, 
rabies and intoxication from strychnine. In the differential 
diagnosis of catatonia, hypokinetic conditions such as 
drug-induced Parkinsonism, and in particular by typical 
antipsychotics. However, akinetic Parkinsonism does not 
generally respond to lorazepam, but rather to anticholin-
ergics. It is often difficult to distinguish catatonia from 
other disturbances characterized by rigidity and hypo-
kinesia in association with alterations in consciousness. 
Such is the case in stiff man syndrome and locked-in 
syndrome. The former is characterized by painful spasms 
from tactile and emotional stimuli or noise that benefits 
from therapy with baclofen, a gabaergic type B agonist, 
which can worsen some motor symptoms of catatonia 51. 
Locked-in syndrome is associated with mutacism and im-
mobility, except for vertical movement of the eyes and 
eyelashes through which the patient tries to communi-
cate, in contrast to catatonic subjects who make no at-
tempt to communicate. In differential diagnosis, it should 
also be considered that the aetiology of locked-in syn-
drome is related to lesions of the ventral pons and cer-
ebral peduncles, and that patients do not respond to the 
lorazepam challenge test 52.
Another condition to consider in differential diagnosis is 
malignant hyperthermia, which can be associated with 
malignant neuroleptic syndrome. Malignant hyperther-
mia is a rare, hereditary, autosomal dominant syndrome 
that manifests after surgical intervention as a severe reac-
tion to some classes of drugs used for general anaesthe-
sia, including halogenated gases and depolarizing neu-
romuscular blocking agents (in particular succinylcho-

two modifications: 1) to substitute the term ‘catatonic 
behaviour’ with ‘alterations in psychomotor behaviour’ 
among the diagnostic criteria for schizophrenia; and 2) 
to use a specifier to define three groups of patients: with 
schizophrenia, with mood disorder and with a general 
medical condition.
Recently, the number of symptoms/signs needed to di-
agnose catatonia has been debated 41. In the DSM-IV 28, 
there are 12 possible clinical manifestations (psychomo-
tor arrest with catalepsy, waxy flexibility or stupor, ten-
dency for fixed posture, echolalia, echopraxia, psycho-
motor agitation, negativism, mutacism, motor stereotyp-
ies, mannerisms, grimaces), which according to some 
authors 47 constitute an incomplete set of symptoms. 
For the DSM-IV, the number of signs/symptoms needed 
for diagnosis varies according to the pathological con-
dition underlying the suspect catatonic syndrome. For 
the catatonic schizophrenia subtypes and for catatonic 
manifestations of mood disorders at least two signs are 
required, while a single motor symptom is needed for 
diagnosis of catatonia due to a general medical condi-
tion. Assessment of severity or duration of manifesta-
tions is not required 28.
The use of rating scales, developed in recent years in order 
to offer an instrument for correct definition and monitor-
ing of catatonic symptoms over time, can be particularly 
useful in clinical practice. For example, the Bush-Francis 
Catatonia Rating Scale (BFCRS) 41, composed of 23 items, 
defines each catatonic sign, describes the severity (with a 
score from 1 to 3) and outlines a standardized scheme for 
objective examination. In addition to the signs described 
in the DSM-IV, the BFCRS proposes other catatonic signs/
symptoms including: fixed gaze, verbigeration, inhibi-
tion, impulsivity, automatic obedience, mitgehen, gegen-
halten, grasping, perseveration, neurovegetative altera-
tions, aggressiveness and ambivalence.
In a case-report up 2004, Scarciglia et al. 48 described the 
use of the Catatonia Rating Scale for longitudinal evalu-
ation in a catatonic patient, underlining its validity not 
only for description of symptoms, but also as a diagnostic 
tool in order to monitor clinical conditions over time.

Differential diagnosis
A correct diagnostic approach in a catatonic patient re-
quires identification of the pathological condition under-
lying the disturbance as a mental disorder, medical con-
dition, neurological disturbance or assumption/suspen-
sion of drugs (Table II). Detailed anamnesis is therefore 
essential along with accurate objective neurological and 
general examination, assessment of vital signs, laboratory 
exams and microbiological cultures, in addition to toxi-
cological and neuroradiological exams. It should also be 
kept in mind that some of the symptoms of catatonia are 
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Other conditions that can be confused with catatonia 
are non-psychiatric stupor, meningoencephalitis, stroke, 
non-convulsive epilepsy and autism. In these cases, treat-
ment of the underlying condition normally resolves cata-
tonic symptoms with generally good outcomes.

Neurobiology

A renewed interest in catatonia has led to better under-
standing of neurobiological mechanisms of catatonia, 
even if current knowledge is still insufficient to formulate 
an exhaustive pathophysiological description of the dis-
turbance.

Neuroanatomical studies 
Lesions in various regions of the brain have been associ-
ated with the onset of catatonic manifestations (includ-
ing the frontal and parietal lobes, basal ganglia, pons, 
cerebellum and corpus callosum) 55. However, subjects 
with focally-localized brain lesions in these areas rarely 
develop catatonic syndrome, and catatonic symptoms 

line). Diagnosis of malignant hyperthermia is confirmed 
by muscle biopsy.
The DSM-IV  28 recognizes the possibility that catatonia 
can manifest due to medical illnesses, such as aetiologi-
cal infection and metabolic, endocrinologic or neuro-
logic disorders that can cause delirium. Nonetheless, 
diagnosis of catatonia cannot be made if the disturbance 
presents only during the course of delirium. The correct 
distinction between the two syndromes has therapeutic 
implications as the administration of both typical and 
atypical antipsychotics, indicated in cases of delirium, 
can worsen catatonic symptoms.
The relationship between coma and catatonia has also 
been debated. In particular, it has been considered that 
catatonia can be included in the differential diagnosis 
of comatose patients and in the same way, stupor and 
loss of consciousness alone can represent the sole mani-
festations of catatonia 53. In a recent case report, it was 
described that patients with alterations in consciousness 
similar to coma and without other catatonic features, 
with the exception of resistance to opening the eyes, re-
spond to intravenous BDZ and ECT 54.

TablE II.
Differential diagnosis of catatonia (modified from Bhati et al., 2007) 125. Diagnosi differenziale della catatonia (da Bhati et al., 
2007, mod.) 125.

Diagnosis Characteristics similar to catatonia Distinctive characteristics 

Non-catatonic stupor Immobility, mutism, absence of response to 
stimuli

Precipitating cause (e.g. cranial trauma, an-
oxia, drug intoxication)

Encephalopathy Acute onset, bizarre behaviour, altered men-
tal state

Generally associated with a somatic condition, 
reversible with treatment of the underlying 
medical condition

Stroke Acute onset, can present with immobility, 
mutism and/or altered mental state

History of cerebrovascular disease, focal neu-
rological signs, CT/MRI confirmation

Stiff man syndrome Immobility, fixed posture Rigidity and spasms caused by sudden stimuli

Parkinson’s disease Immobility, altered mental state, comorbid 
mood disorder

Symptoms improve with administration of 
dopamine agonists and anticholinergics, cog-
wheel rigidity

Locked-in syndrome Immobility, mutism Total paralysis with only vertical eye move-
ment and only winking, associated with le-
sions of the pons and cerebral peduncles 

Malignant hyperthermia Immobility, mutism, altered mental state, in-
stability of autonomic nervous system

Hyperthermia due to inhaled anaesthetics, 
autosomal dominant, diagnosed with muscle 
biopsy 

Epileptic state Immobility, mutism, altered mental state, bi-
zarre behaviours

Epileptiform activity by EEG

Autism Mutism, immobility, echolalia, echopraxia Chronic with onset at infancy

Obsessive-compulsive disorder
(Severe forms)

Echolalia/repeated echopraxia, comorbid 
mood disorder

Anxiety, knowledge of compulsive behaviour 

Elective mutism Mutism Possible personality disorder or underlying 
paranoia
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with bizarre posture and other catatonic symptoms ob-
served in patients with lesions of the right parietal lobe 62.
The role of dopamine in the pathogenesis of catatonia 
appears to be complex and difficult to define. According 
to Northoff, the increased levels of plasma and urinary 
levels of dopamine metabolites, such as homovanillic 
acid, seen in several studies in catatonic patients, sug-
gests hyperactivity of the dopaminergic system 63-65. How-
ever, evidence from other investigations seems to support 
the hypothesis that there is a deficit in the dopaminergic 
system 66. Further controversy exists due to observations 
regarding the risk of development of symptoms similar 
to catatonia such as malignant neuroleptic syndrome in 
patients administered neuroleptic agents.

Neuroimaging studies
A study on regional perfusion using SPECT showed that 
catatonic subjects had lower levels of blood flow in the 
right prefrontal lateral cortex and right posterior parietal 
region compared to healthy controls and non-catatonic 
psychiatric patients 67. The reduced perfusion of the right 
posterior parietal cortex seems to correlate with the motor 
manifestations of catatonia. In particular, it was hypoth-
esized that dysfunction in this cortical area is involved 
in posture defects of the catatonic patient. Functional 
neuroimaging studies, in fact, have demonstrated that 
subjects with catatonia present defects in termination of 
movements that, as for motor anosognosia, are related to 
the right parietal cortex due to its functional role in spa-
tial coordination 68 69.
Functional alterations in the medial orbitofrontal cortex 
have been correlated with the affective component of 
catatonic symptoms. Patients often refer that during the 
catatonic state they feel intense anxiety. In a neuroim-
aging study, exposure to negative emotive stimuli led 
to altered activity of the medical section of the orbitof-
rontal cortex; additional investigations showed that lo-
razepam was able to normalize these defects 57 58. Lastly, 
the results of some studies have suggested that the char-
acteristic behavioural manifestations of catatonia seem 
to correlate with dysfunction of the lateral section of the 
orbitofrontal cortex 69.

Genetic studies
The first indications on a possible role of a genetic 
component in the development of catatonia came from 
studies on families with periodic catatonia, a clinical 
syndrome defined as a diagnostic entity according to 
the Wernicke-Kleist-Leohnard school, although it is not 
recognized in the DSM. The aetiology of periodic cata-
tonia is characterized by a significant hereditary compo-
nent with autosomal dominant transmission. Studies on 
families 70 have reported that the risk of developing the 

are more frequently observed in association with neuro-
logical pathologies that diffusely involve the CNS. This 
would seem to substantiate the hypothesis 43 that catato-
nia is due to dysfunction of neural circuits with involve-
ment of multiple structures rather than focal alterations.

Neurochemical studies
Dysfunction of various neurotransmitter systems has been 
implicated in the pathogenesis of catatonic symptoms. 
Clinical experience on the efficacy of BDZ in treatment 
of catatonic patients would appear to provide evidence 
that the GABAergic system plays a role in catatonia. Im-
portant empirical evidence on the role of GABA dysfunc-
tion in catatonia was first shown by a neuroimaging study 
in 1999, in which Northoff et al. 56 analyzed the density 
of the GABA-A receptor in 10 catatonic patients, compar-
ing the results to those in healthy subjects and non-cata-
tonic psychiatric patients. It was revealed that the bond 
of the radioligand, iomazenil, with the GABA-A receptor 
was significantly lower in catatonic patients compared to 
either healthy control subjects or non-catatonic psychi-
atric patients. Moreover, the low density of the GABA-
A receptor in the right lateral orbitofrontal cortex and in 
the right posterior parietal area correlated with the pres-
ence of both motor and affective symptoms. Neuroimag-
ing studies have also shown that the administration of 
lorazepam was able to correct the anomalous activity of 
the right orbitofrontal cortex seen in catatonic patients 
when subjected to negative emotive stimuli 57 58.
Information about the involvement of the GABAergic sys-
tem in the pathogenesis of catatonia has also been obtained 
by studies on the normal functioning of the neurotransmit-
ter. In fact, a central role has been attributed to GABA in 
tonic inhibition of neural circuits at the basis of innate and 
learned behaviours 59. Among the variety of psychomotor 
catatonic manifestations, two apparently opposite symp-
toms such as immobility and aimless agitation, which can 
however also be described as primary modes of reflexive 
response to oppressive conditions of stress or danger, can 
be activated when innate, genetically-programmed neural 
circuits are freed of tonic inhibition 36.
The hypothesis that the glutamatergic system is involved 
in catatonia 60 61 is based on clinical evidence of the effi-
cacy of treatment with NMDA antagonists in cases resist-
ant to lorazepam. In particular, it has been hypothesized 
that hyperactivity of the NMDA receptor can give rise to 
dysfunction of GABA-A, and thus the clinical efficacy of 
glutamatergic antagonists such as memantine, mediated 
by the indirect effect on the function of the gabaergic sys-
tem; this would also explain the slower therapeutic ac-
tion compared to BZD 61. Northoff further suggested that 
hyperactivity of NMDA or excess glutamate could be the 
basis of dysfunction of the right parietal lobe, associated 
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commonly used treatment is intravenous lorazepam, 
with a reported remission rate of catatonic manifesta-
tions of about 70%; ECT is effective in around 85% of 
patients 90. The therapeutic response to ECT is particularly 
favourable compared to lorazepam in cases of malignant 
catatonia (89% vs. 40%, respectively) 90. The lorazepam 
challenge test can be especially useful. In this case, in-
travenous lorazepam (1 mg) is administered: if there are 
no changes in symptoms after 5 minutes, another intra-
venous dose of 1 mg is given 24. A negative result, even 
if it does not exclude a future response to lorazepam (at 
doses higher than those normally used), suggests that ECT 
should be preferred 91.
In literature, cases of catatonia that have been effectively 
treated with other therapies have been described. These 
include transcranial magnetic stimulation (TMS)  92-94, 
NMDA receptor antagonists 61 95 96, zolpidem 97 98, antie-
pileptics 99 100 and atypical antipsychotics 101-104. The role 
of these latter agents remains controversial as some case 
reports have suggested that atypical antipsychotics can 
induce catatonic manifestations 105 106. On the other hand, 
there are reports that malignant neuroleptic syndrome 
can be induced by each of the second-generation antip-
sychotics 107-111.

Benzodiazepine (BDZ) and zolpidem
It has been hypothesized that BDZ, due to their agonist 
action towards GABA-A, can correct deficit in GABA-
ergic neurotransmission in the orbitofrontal cortex that 
have been associated with motor and affective catatonic 
symptoms 88. Response to BDZ appears to be better in 
acute catatonic states, associated with stupor, especially 
if associated with mood disorders, while a significantly 
lower probability of success, about 20-30%, is seen in 
cases of schizophrenia with long-term symptoms, pos-
sibly due to neurobiologic heterogeneity underlying the 
acute and chronic forms of catatonia 88 112.
Lorazepam is the most commonly used BDZ in treatment 

disease in first-degree relatives with periodic catatonia 
is around 27%, while for systematic catatonia (another 
form of catatonic schizophrenia according to the classifi-
cation of Leohnard) the risk of developing the pathology 
in first-degree relatives of affected patients is about 5%. 
Later investigations by the same group suggested an as-
sociation between the long arm of chromosome 15q15 
and periodic catatonia 71 72.
Additional evidence for a possible genetic component in 
catatonia emerge from the association of catatonia with 
Prader-Willi syndrome (PWS) 73-77, caused by genetic de-
fects on the proximal area of the long arm of chromo-
some 15q11-13, of paternal origin, and characterized 
by a wide variety of clinical manifestations that also in-
cludes catatonic-like psychomotor alterations 78-80. In the 
chromosomal region associated with PWS, among the 
various loci that seem to influence the clinical pheno-
type, including the possibility to develop catatonic symp-
toms, genes coding for subunits of GABA-A have been 
localized (GABRB3, GABRA5 and GABRG3), which pro-
vides additional confirmation of the role of the gabaer-
gic system in catatonia 36. Other genetic loci, localized 
in or near the PWS region, have been associated with 
catatonic schizophrenia 71 and autistic disturbances 81 82 
in independent studies.

Treatment of catatonia
Correct management of catatonia requires, first of all, 
identification and treatment of any underlying medical 
conditions (internal, neurologic, toxicological) that are 
responsible for clinical symptoms. It is also necessary to 
take adequate measures to reduce morbidity and mortal-
ity associated with immobility and malnutrition, which 
are common in catatonia independent of the aetiology. 
Numerous case reports have described the complica-
tions frequently experienced by catatonic patients: pres-
sure ulcers, deep vein thrombosis with pulmonary em-
bolism, fever, infections, urine retention and aspiration 
pneumonia 83-87. It is therefore fundamental at the earliest 
stages of the diagnostic-therapeutic course to assist the 
patient using an integrated multi-disciplinary specialist 
approach (psychiatric, internist, nutritionist, infectologist, 
in addition to paramedical support). The first measures 
to prevent medical complications are anticoagulant ther-
apy with subcutaneous heparin, placement of a urinary 
catheter and adequate nursing care. Catatonic patients 
generally refuse oral feeding and can experience severe 
malnutrition and dehydration. It is therefore necessary to 
provide adequate parenteral and/or enteral hydration and 
alimentation through a nasogastric tube or PEG (percuta-
neous endoscopic gastrostomy).
Elective treatment of catatonic symptoms consists in in-
travenous BDZ and/or a cycle of ECT 24 47 88 89. The most 

TablE III.
Lorazepam Challenge Test (modified from Dhossche and 
Watchel 2008) 36. Lorazepam Challenge Test (da Dhossche e 
Watchel 2008, mod.) 36.

Lorazepam test
• 1 mg intravenous lorazepam 
• If no response after 5 min, administer another 1 mg

If positive
Treat with lorazepam increasing the dose up to 24 mg/day

If negative
Bilateral electroconvulsive therapy 
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Bitemporal placement of electrodes with a brief impulse 
of initial current is generally recommended 24. Even if 
rapid response to the first session of ECT is achieved, clin-
ical evidence has shown that a cycle of 6 sessions should 
still be completed to prevent the risk of recurrence. In 
cases of malignant neuroleptic syndrome and malignant 
catatonia, the possibility of daily ECT should be consid-
ered during the first week of treatment 126 or until symp-
toms are resolved 24. While this type of schedule can in-
crease the probability of developing cognitive side effects 
(transitory temporal disorientation, short terms memory 
disorders), clinical assessment should be made consider-
ing the risk of morbidity and mortality associated with 
these forms of catatonia 127-129. It has also been observed 
that cognitive collateral effects appear to be subjectively 
more pronounced than those revealed with standardized, 
objective neuropsychological evaluation 130 131.
Rapid interruption of BZD before the first session of ECT 
can lead to exacerbation of catatonic manifestations 132, 
and thus some authors have suggested that their admin-
istration should be continued before and during ECT 133, 
taking advantage of a possible synergistic effect between 
the two therapies 121. ECT poses an additional risk in pa-
tients who have been immobilized for a lengthy period 
of time: the transitory increase in kaliaemia, normally in-
duced by ECT, can increase the possibility of a potential-
ly lethal cardiac arrhythmia 134. In this group of patients, 
it is also important to accurately exclude the presence 
of deep vein thromboses to avoid pulmonary embolism, 
a complication that has been reported in rare cases of 
patients undergoing ECT 135-137. Adequate pharmacologi-
cal prophylaxis, such as anticoagulants (low molecular 
weight heparin or warfarin), would nonetheless consent 
sufficiently safe treatment with ECT 138 139. In any case, it is 
worthwhile to accurately evaluate the risk/benefit profile 
in patients at greater risk.

Repeated transcranial magnetic stimulation 
(rTMS)
There have been some case reports that suggest rTMS may 
be effective in the treatment of catatonia 92-94, and it has 
also been proposed in patients resistant to lorazepam 93.

NMDA antagonists
Antagonists of the glutamate N-methyl-D-aspartate re-
ceptor are a therapeutic alternative in the treatment of 
resistant catatonia or in the presence of contraindications 
to BZD and ECT 140. Several case reports have suggested 
that amantadine and memantine are efficacious in the 
treatment of catatonia 61 95 96. However, it should be con-
sidered that amantadine can have anticholinergic side ef-
fects, and can also increase dopaminergic tone 60. In a re-
cent review 61, the effective use of amantadine (200-500 

of catatonia 24, although others such as diazepam 113, ox-
azepam 114 and clonazepam 115-117 have been used with 
success. Even if there is no consensus on the posology 
of lorazepam treatment, many authors 24 47 88 89 have rec-
ommended an initial dose of 1-2 mg (parenteral) every 
4-10 hours, with a subsequent increase in the following 
days until resolution of catatonic signs and symptoms, 
avoiding however excessive sedation and reducing the 
risk of aspiration pneumonia. The dosage of lorazepam 
can be increased up to 24 mg/day 36; in addition, even 
in the case of initial response to treatment, it is neces-
sary to continue therapy until complete clinical remis-
sion 118 119 to avoid the risk of recurrence. It has been 
shown 120 that patients with catatonic syndrome due to 
a general medical condition or affective disorder re-
spond better to lorazepam compared to those with a 
diagnosis of schizophrenia. In some cases, in order to 
obtain complete remission of catatonic manifestations, 
it may be necessary to associate a cycle of ECT, as a 
synergistic effects between the two therapies has been 
reported 121.
Zolpidem, a non-benzodiazepine agonist of the GABA-
A receptor, has been utilized as an alternative to lo-
razepam 97 98. Administration of zolpidem, characterized 
by a rapid onset of action (15-30 minutes), has also been 
proposed as a diagnostic test (Zolpidem Challenge Test) 
similar to lorazepam; however, its use in the treatment of 
catatonia is limited to a short duration, from 3-4 hours, 
and thus requires frequent administration.

Electroconvulsive therapy (ECT)
The guidelines of the APA 122 indicate that ECT is the most 
effective treatment for catatonic syndrome, independ-
ently of its aetiology. Numerous studies and case reports 
have shown, in fact, that ECT has a high probability of 
success in treatment of all forms of catatonia, includ-
ing malignant catatonia and malignant neuroleptic syn-
drome 123. In particular, rapid treatment with ECT is un-
equivocally indicated in cases refractory to lorazepam 124, 
the excited-confused subtype and the malignant forms of 
catatonia 125.
In a recent retrospective assessment of 27 catatonic 
patients treated with ECT 126, better response was as-
sociated with younger age, longer duration of seizure 
activity, more severe vegetative impairment (in particu-
lar higher fever) and early initiation of therapy. A delay 
in ECT, a diagnosis different other than mood disorder 
and previous long-term treatment with antipsychotics 
appeared to be associated with a negative response to 
therapy 90 126.
Concerning the positioning of electrodes, evaluation of 
the seizure threshold, frequency and number of applica-
tions, there is still no standardized treatment protocol. 
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quency of catatonia has been underestimated, and is 
higher when diagnosed by experts using standardized 
assessment tools. The most common diagnostic error, 
in fact, is “omission”: the predominant clinical opinion 
that all catatonic patients are immobile, stuporous or 
mute-does not prompt further evaluation of other signs/
symptoms suggestive of catatonia, even if less typical. 
Moreover, the current diagnostic classification systems 
(DSM, ICD) have been widely criticized. Clinical evi-
dence and epidemiology regarding the most frequent 
catatonic manifestations in bipolar patients provides 
support to disrupt the link between schizophrenia and 
catatonia, and to recognize the need for greater diag-
nostic autonomy. It has been suggested that symptomat-
ic criteria should be re-examined with greater attention 
to the type, number and severity of the signs/symptoms 
needed for diagnosis.
A correct clinical approach to the catatonic patient re-
quires recognition of the psychopathological manifesta-
tions underlying the condition, whether psychiatric or 
medical. An appropriate diagnostic approach thus en-
tails precise anamnesis followed by accurate, objective 
psychiatric, general and neurologic examination and a 
battery of laboratory and instrumental tests. Early diag-
nosis is key for rapid and efficacious therapeutic inter-
vention, thereby reducing morbidity and mortality given 
the high frequency of medical complications (hydroelec-
trolytic disorders, pressure ulcers, rhabdomyolysis and 
acute renal insufficiency, thromboembolic disorders, 
acute urinary retention, systemic infection and aspiration 
pneumonia). An integrated multidisciplinary approach is 
important for both diagnosis and treatment of the cata-
tonic patient, and should involve psychiatrists, internists, 
nutritionists and infectologists, in addition to adequate 
nursing care.
For specific treatment of catatonic symptoms, therapy 
with intravenous BDZ and/or ECT should be considered 
elective. In the first instance, intravenous lorazepam 
should be initiated, with a reported percentage of remis-
sion of catatonic manifestations in about 70% of cases, 
while ECT is effective in around 85% of patients. In the 
case of no or partial response to BDZ and in the malig-
nant catatonic forms, ECT is pivotal for the survival of 
these patients who are at a high risk of death. Despite 
clear evidence on the prompt treatment with ECT, not 
all therapeutic algorithms include the technique. Thus, 
many patients are deprived of the opportunity of effec-
tive treatment and are exposed not only to an increased 
risk of potentially fatal somatic complications, but also 
to inadequate treatment, for example with neuroleptics, 
which can aggravate the symptoms of catatonia and fa-
cilitate its evolution into malignant forms.

mg oral or parenteral) and memantine (5-20 mg oral) was 
described as adjunct therapy to standard BDZ/ECT treat-
ment. The effect of NMDA antagonists is generally slower 
that BZD: the first signs of response are usually observed 
within 24 hours, although a more complete response oc-
curs in about 3 weeks 95.

Antiepileptics
There is some evidence that antiepileptics such as topira-
mate 100 and valproic acid 99 can be used in cases that are 
resistant to BZD. Their efficacy can be ascribed to the 
GABA-ergic properties of anticonvulsants.

Atypical antipsychotics 
The role of atypical antipsychotics in the treatment of 
catatonia remains controversial. These drugs, in addi-
tion to blocking D2 dopamine receptors, have weak 
GABAergic action and 5-HT2 serotoninergic antago-
nism that can stimulate the release of dopamine in the 
prefrontal cortex, thereby improving catatonic manifes-
tations 141. Even if many case reports have described the 
efficacy of atypical antipsychotics in catatonic schizo-
phrenia and in forms with prevalent psychotic symp-
toms, other studies indicate that the same drugs can 
induce catatonic syndrome 106. Considering that all an-
tipsychotics, including atypicals, can cause malignant 
neuroleptic syndrome 107-111 and that catatonic patients 
have an elevated risk of developing malignant neurolep-
tic syndrome 142, some authors have sustained that the 
use of atypical antipsychotics is contraindicated in treat-
ment of catatonia 24.
In the literature, however, there is recent evidence on 
the efficacy of olanzapine, risperidone, aripiprazole and 
clozapine 101-104 141 in improving catatonic symptoms asso-
ciated with psychotic disturbances. In a recent review 103, 
it was hypothesized that the efficacy of atypical antipsy-
chotics in this group of patients was due to a direct effect 
on the psychotic disturbance at the basis of the catatonic 
manifestation, which regressed after correct treatment of 
the underlying pathology. Accordingly, atypical antipsy-
chotics may be indicated only in the forms of catatonia 
due to psychotic disorders, and not in the forms due to a 
general medical condition.

Conclusions
The increased knowledge in recent years on the psy-
chopathology and neurobiology of catatonia has led 
to a renewed interest of clinicians and researchers for 
the disturbance, despite persistent problems in diagno-
sis and nosology. The persistence of these uncertainties 
has clinical implications: in many studies carried out 
in a hospital setting, it has been reported that the fre-



243

Catatonia: a critical review and therapeutic recommendations

22 Abrams R, Taylor MA. Catatonia, a prospective clinical 
study. Arch Gen Psychiatry 1976;33:579-81.

23 Abrams R, Taylor MA, Stolurow KAC. Catatonia and ma-
nia: patterns of cerebral dysfunction. Biol Psychiatry 
1979;14:111-7.

24 Fink M, Taylor M. Catatonia. A clinician’s guide to diagnosis 
and treatment. Cambridge: University Press 2003.

25 Trivedi H, Mendelowitz A, Fink M. Gilles de la Tourette 
from of catatonia: response to ECT. J ECT 2003;19:115-7.

26 Sabin TD, Jednacz JA, Staats PN. Case records of the Mas-
sachuttes General Hospital: case 26-2008. N Engl J Med 
2008;359;842-53.

27 Kakooza-Mwesige A, Watchel LE, Dhossche DM. Catatonia 
in autism: implications across the life span. Eur Child Ado-
lesc Psychiatry 2008;17:327-35.

28 American Psychiatric Association. Diagnostic and Statis-
tical Manual of Mental Disorders, Fourth Edition (text Re-
vision). Washington, DC: American Psychiatric Publish-
ing 2000.

29 Taylor M, Fink M. Catatonia in psychiatric classification: a 
home of its own. Am J Psychiatry 2003;160:1-9.

30 Fink M, Taylor M. Catatonia subtype or syndrome in DSM? 
Am J Psychiatry 2006;163:1875-6.

31 Heckers S, Tandon R, Bustillo J. Catatonia in the DSM – 
Shall we move or not? Schizophr Bull 2010;36:205-7.

32 Morrison JR Catatonia: retarded and excited types. Arch 
Gen Psychiatry 1973;28:39-41.

33 Abrams R, Taylor MA. Catatonia a prospective clinical 
study. Arch Gen Psychiatry 1976;33:579-81.

34 Lee JW, Schwartz DL, Hallmayer J, et al. Catatonia in a psy-
chiatric intensive care facility: incidence and response to 
benzodiazepines. Ann Clin Psychiatry 2000;12:89-96.

35 Francis A, Fink M, Appiani F, et al. Catatonia in Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition. J 
ECT 2010;26:246-7.

36 Dhossche DM, Watchel LE. Catatonia in psychiatric illness-
es In: Fatemi SH, Clayton PJ, editors. The Medical Basis of 
Psychiatry. Totowa, NJ: Humana Press 2008.

37 Van der Heijden FM, Tuiner S, Arts NJ, et al. Catatonia: disap-
peared or under-diagnosed? Psychopatology 2005;38:3-8.

38 Daniels J. Catatonia: clinical aspects and neurobiological cor-
relates J Neuropsychiatry Clin Neurosci 2009;21:371-80.

39 Ungvari GS, Goggins W, Leunk SK, et  al. Schizophrenia 
with prominent catatonic features (“catatonic schizophre-
nia”). II Factor analysis of the catatonic syndrome. Prog 
Neuropsychopharmacol Biol Psychiatry 2007;31:462-8.

40 Barnes MP, Saunders M, Walls TJ, et al. The syndrome of Karl 
Kahlbaum. J Neurol Neurosurg Psychiatry 1986;49:991-6.

41 Bush G, Fink M, Petrides G, et al. Catatonia I: rating scale 
and standardized examination. Acta Psychiatr Scand 
1996;93:129-36.

42 Rosebush PI, Hildebrand AM, Furlong BG, et al. Catatonic 
Syndrome in a general psychiatric inpatient population: fre-

References
1 Kahlbaum K. Die Katatonie oder das Spannungsirresein. 

Berlin: Hirshwald 1874.
2 Kraepelin E. Psychiatrie: ein Lehrbuch für Studirende und 

Ärzte. 2nd ed. Leipzig: Barth 1899.
3 Kraepelin E. Dementia Praecox and paraphrenia. Leipzig: 

Barth 1913.
4 Kraepelin E. Psychiatrie. Ein Lehrbuch fur Studierende und 

Arzte. Achte, vollstandig umgearbeitete Auflage. 1. Band. 
Allgemeine Psychiatrie. Leipzig, Germany: Verlag von Jo-
hann Ambrosius Barth 1909.

5 Bleuler E. Dementia praecox oder Gruppe der Schizophre-
nien. In: Aschaffenburg G, editor. Handbuch der Psychiat-
rie. Spezieller Teil 4. Abteilung 1. Leipzig: Haelfte 1911.

6 Wernicke C. Grundriß der Psychiatrie in klinischen Vorle-
sungen. Leipzig: Thieme 1900.

7 Kleist K. Die Katatonien. Nervenarzt 1943;16:1-10.
8 Leonhard K. Aufteilung der endogenen Psychosen. Berlin: 

Akademie Verlag 1957.
9 Leonhard K. Classification of endogenous psychoses and 

their differentiated etiology. 2nd ed. New York: Springer 
1999.

10 Stauder KH. Die tödliche Katatonie. Arch Psychiatr Ner-
venkr 1934;102:614-34.

11 Arnold OH, Stepan H. Untersuchungen zur Frage der aku-
ten tödlichen Katatonie. Wien Z Nervenheilkd Grenzgeb 
1952;4:235-58.

12 Billig O, Freeman WT. Fatal catatonia. Am J Psychiatry 
1994;100:633-8.

13 Mann SC, Caroff SN, Bleier HR, et al. Lethal catatonia. Am J 
Psychiatry 1986;143:1374-81.

14 Mann SC, Auriacombe M, Macfadden W, et al. La catatonie 
lethale: aspects cliniques et thérapeutique. Une revue de la 
littérature. Encephale 2001;27:213-6.

15 Caroff SN. The neuroleptic malignant syndrome. J Clin Psy-
chiatry 1980;41:79-83.

16 Fricchione G, Mann SC, Caroff SN. Catatonia, lethal cata-
tonia, and neuroleptic malignant syndrome. Psychiatric An-
nals 2000;30:347-55.

17 American Psychiatric Association Commitee on Nomencla-
ture and Statics. Diagnostic and Statistical Manual: Mental 
Disorders, Second Edition. Washington, DC: APA 1968.

18 World Health Organization. Manual of the International 
Statistical Classification of Diseases, Injuries and Causes of 
Death. Sixth Revision. Vol 1. Geneve 1948, p. 106.

19 Morrison JR. Catatonia: diagnosis and treatment. Hosp 
Community Psychiatry 1975;26:91-4.

20 Taylor MA, Abrams R. The phenomenology of mania: 
a new look at some old patients. Arch Gen Psychiatry 
1973;29:520-2.

21 Taylor MA, Abrams R. Catatonia: prevalence and impor-
tance in the manic phase of manic-depressive illness. Arch 
Gen Psychiatry 1977;34:1223-5.



244

N. Bartolommei et al.

60 Northoff G, Eckert J, Fritze J, et al. Glutamatergic dysfunc-
tion in catatonia? Successful treatment of three acute aki-
netic catatonia patients with NMDA antagonist amantidine. 
J Neurol Neurosurg Psychiatry 1997;62:404-6.

61 Carroll BT, Goforth HW, Thomas C, et  al. Review of ad-
junctive glutamate antagonist therapy in the treatment of 
catatonic syndromes. J Neuropsychiatry Clin Neurosci 
2007;19:406-12.

62 Northoff G. What catatonia can tell about “top-down mod-
ulation”: a neuropsychiatric hypothesis. Behav Brain Sci 
2002;25:555-77, discussion 578-604.

63 Gjessing R. A review of periodic catatonia. Biol Psychiatry 
1974;8:23-45.

64 Nisijima K, Ishiguro T. Cerobrospinal fluid levels of monoam-
ine metabolites and gamma-aminobutyric acid in neurolep-
tic malignant syndrome. J Psychiatr Res 1995;29:233-44.

65 Norhoff G, Demisch L. Wenke J, et  al. Plasma homova-
nillic acid concentration in catatonia. Biol Psychiatry 
1996;39:436-43.

66 Carroll BT. The universal field hypothesis of catatonia and 
neuroleptic malignant syndrome. CNS Spectr 2000;5:26-33.

67 Northoff G, Steinke R, Nagel D, et  al. Right lower pre-
fronto-parietal cortical dysfunction in akinetic catatonia: a 
combined study of neuropsychology and regional cerebral 
blood flow. Psychol Med 2000;30:583-96.

68 Northoff G, Krill W, Eckert J, et al. Subjective experience of 
akinesia in catatonia and Parkinson’s disease. Cogn Neu-
ropsychiatry 1998;3:161-78.

69 Northoff G. Catatonia and neuroleptic malignant syndrome: 
psychopathology and pathophysiology. J Neural Transm 
2002;109:1453-67.

70 Beckmann H, Franzek E, Stiber G, et al. Genetic heteroge-
neity in catatonic schizophrenia: a family study. Am J Med 
Genet 1996;67:289-300.

71 Stober G, Saar K, Ruschendorf F, et al. Splitting schizophre-
nia periodic catatonia susceptibility locus on chromosome 
15q15. Am J Hum Genet 2000;8:213-9.

72 Stober G, Seelow D, Ruschendorf F, et  al. Periodic cata-
tonia: confirmation of linkage to chromosome 15 and 
further evidence for genetic heterogeneity. Hum Genet 
2002;111:323-30.

73 Dhossche D, Bouman N. Catatonia in an adolescent with 
Prader-Willi syndrome. Ann Clin Psychiatry 1997;4:247-53.

74 Clarke D. Prader-Willi syndrome and psychoses. Br J Psy-
chiatry 1993;163:680-4.

75 Abe K, Otha M. Recurrent brief episodes with psychotic fea-
tures in adolescence: periodic psychosis of puberty revis-
ited. Br J Psychiatry 1995;167:507-13.

76 Bartolucci G, Younger J. Tentative classification of neu-
ropsychiatric disturbances in Prader-Willi syndrome. J Intel-
lect Disab Res 1994;167:621-9.

77 Verhoeven W, Tuinier S. Prader-Willi syndrome: atypi-
cal psychoses and motor disfunctions. Int Rev Neurobiol 
2006;72:119-30.

quency, clinical presentation and response to lorazepam J 
Clin Psychiatry 1990;51:357-62.

43 Carroll BT, Goforth HW. Medical catatonia. In: Caroff SN, 
Mann SC, Francis A, et al., editors. Catatonia from psycho-
patology to neurobiology. Arlington, VA: American Psychi-
atric Publishing 2004, p. 123.

44 Dhossche DM, Bouman NH. Catatonia in children and ado-
lescents. J Am Acad Child Adolesc Psychiatry 1997;36:870-1.

45 Dhossche DM. Brief report: catatonia in autistic disorders. J 
Autism Dev Disord 1998;28:329-31.

46 Wing L, Shah A. Catatonia in autistic spectrum disorders. Br 
J Psychiatry 2000;176:357-62.

47 Francis A. Catatonia: diagnosis, classification, and treat-
ment. Curr Psychiatry Rep 2010;12:180-5.

48 Scarciglia P, Tarolla E, Biondi M, et al. Valutazione tempo-
rale con la Catatonia Rating Scale in un caso di catatonia 
trattato con diazepam. Riv Psichiatr 2004;39:58-65.

49 Karadenizli D, Dilbar N, Bayam G. Gilles de la Tourette 
syndrome response to electroconvulsive therapy. J ECT 
2005:21:246-8.

50 Elia J, Dell M, Friedman D, et  al. PANDAS with catato-
nia: a case-report. Therapeutic response to lorazepam 
and plasmapheresis. J Am Acad Child Adolesc Psychiatry 
2005;44:1145-50.

51 Baker RA, Revesz T, Thom M, et al. Review of 23 patients 
affected by the stiff man syndrome: clinical subdivision into 
stiff trunk (man) syndromes, stiff limb syndrome, and pro-
gressive encephalomyelitis with rigidity. J Neurol Neurosurg 
Psychiatry 1998;65:633-40.

52 Bauer G, Gerstenbrand F, Rumple E. Varieties of the locked-
in syndrome. J Neurol 1979;221:77-91.

53 Freudenreich O, Mc Evoy J, Goff D, et al. Catatonic coma 
with profound bradicardia. Psychosomatics 2007;48:74-8.

54 Bender K, Feutrill J. Comatoid catatonia. Aust N Z J Psychia-
try 2000;34:169-70.

55 Arora M, Praharaj SK. Butterfly glioma of corpus callosum 
presenting as catatonia. World J Biol Psychiatry 2007;8:54-5.

56 Norhoff G, Steinke R, Czcervenka C, et  al. Decreased 
density of GABA-A receptors in the left sensorimotor cor-
tex in akinetic catatonia: investigation of in vivo benzodi-
azepine receptor binding. J Neurol Neurosurg Psychiatry 
1999;67:445-50.

57 Northoff G, Ritcher A, Gessner M, et al. Functional disso-
ciation between medial and lateral prefrontal cortical spa-
tiotemporal activation in negative and positive emotions: a 
combined fMRI/MEG study. Cereb Cortex 2000;10:93-107.

58 Northoff G, Kötter R, Baumgart F, et al. Orbitofrontal corti-
cal dysfunction in akinetic catatonia: a functional magnetic 
resonance imaging study during negative emotional stimula-
tion. Schizophr Bull 2004;30:405-27.

59 Roberts E. Adventures with GABA. Fifty years on In: Martin 
D, Olsen R, editors. GABA in the in the Nervous System. 
The view at fifty years. Philadelphia, PA: Lippincott Wil-
liams & Wilkins 2000, pp. 1-24.



245

Catatonia: a critical review and therapeutic recommendations

97 Thomas P, Rascle C, Mastain B, et al. Test for catatonia with 
zolpidem. Lancet 1997;349:702-5.

98 Thomas P, Cottencin O, Rascle C, et al. Implications of the 
zolpidem challenge test. Psychiatr Ann 2007;37:45-54.

99 Yoshida I, Monji A, Hashioka S, et al. Prophylactic effect of 
valproate in the treatment for siblings with catatonia: a case 
report. J Clin Psychopharmacology 2005;5:504.

100 McDaniel WW, Spiegel DR, Sahota AK. Topiramate effect 
in catatonia: a case series. J Neuropsychiatry Clin Neurosci 
2006;18:234-7.

101 Valevski A, Loebl T, Karen T, et al. Response of catatonia 
to risperidone: two case reports. Clin Neuropharmacology 
2001;24:228-31.

102 Numata S, Kato O, Misawa H, et al. Treatment of catatonia 
with olanzapine. Ger J Psychiatr 2002;5:115-6.

103 Van Den Eede F, Van Hecke J, Van Dalfsen A, et al. The use 
of atypical antipsychotics in the treatment of catatonia. Eur 
Psychiatry 2005;20:422-9.

104 Hung YY, Yang PS, Huang TL. Clozapine in schizophrenia 
patients with recurrent catatonia: report of two cases. Psy-
chiatry Clin Neurosci 2006;60:256-8.

105 Bahro M, Kampf C, Strnad J. Catatonia under medication 
with risperidone in a 61-year-old patient. Acta Psychiatr 
Scand 1999;99:223-4.

106 Markham-Abedi C, McNeely C, DeLeon J. A case report 
with ziprasidone-induced catatonic symptoms. J Neuropsy-
chiatry. Clin Neurosci 2007;19:476.

107 Hanft A, Eggleston CF, Bourgeois JA. Neuroleptic malignant 
syndrome in an adolescent after brief exposure to olanzap-
ine. J Child Adolesc Psychopharmacol 2004;14:481-7.

108 Croarkin PE, Emslie GJ, Mayes TL. Neuroleptic malignant 
syndrome associated with atypical antipsychotics in pedi-
atric patients: a review of published cases. J Clin Psychiatry 
2008;17:e1-9.

109 Ladds B, Thomas P, Mejia C, et  al. Extreme elevation of 
creatinine phosphokinase levels in neuroleptic malignant 
syndrome associated with atypicalantipsychotics. Am J Psy-
chiatry 2009;166:114-5.

110 El-Gaaly S, St John P, Dunsmore S, Bolton JM. Atypical 
neuroleptic malignant syndrome with quetiapine: a case re-
port and review of the literature. J Clin Psychopharmacol 
2009;29:497-9.

111 Trollor JN, Chen X, Sachdev PS. Neuroleptic malignant syn-
drome associated with atypical antipsychotic drugs. CNS 
Drugs 2009;23:477-92.

112 Ungvari GS, Leung CM, Wong MK, et al. Benzodiazepines 
in the treatment of catatonic syndrome. Acta Psychiatr 
Scand 1994;89:285-8.

113 Huang TL. Lorazepam and diazepam rapidly relieve cata-
tonic signs in patients with schizophrenia. Psychiatry Clin 
Neurosci 2005;59:52-5.

114 Schmider J, Standhart H, Deuschle M, et al. A double-blind 
comparison of lorazepam and oxazepam in psychomotor 
retardation and mutism. Biol Psychiatry 1999;46:437-741.

78 Verhoeven W, Curfs L, Tuinier S. Prader-Willi syndrome and 
cycloid psychoses. Intellect Disabil Res 1998;42:445-62.

79 Boer H, Holland A, et al. Psychotic illness in people with 
Prader-Willi syndrome due to chromosome 15 maternal uni-
parental disomy. Lancet 2002;12:135-6.

80 Vogels A, Matthijs G, Legius E, et al. Chromosome 15 ma-
ternal uniparental disomy and psychosis in Prader-Willi syn-
drome. J Med Genet 2003;40:72-3.

81 Cook E, Courchesne R, Cox N, et al. Linkage-disequilibrium 
mapping of autistic disorders with 15q11-13 markers. Am J 
Hum Genet 1998;62:1077-83.

82 Chagnon Y. Shared susceptibility region on chromosome 
15 between autism and catatonia. Int Rev Neurobiol 
2006;72:165-78.

83 Carroll BT. Catatonia on the consultation-liaison service. 
Psychosomatics 1992;33:310-5.

84 McCall WV, Mann SC, Shelp FE, et al. Fatal pulmonary em-
bolism in the catatonic syndrome: two case reports and a 
literature review. J Clin Psychiatry 1995;56:21-5.

85 Swartz C, Galang RL. Adverse outcome with delay in iden-
tification of catatonia in elderly patients. Am J Geriatr Psy-
chiatry 2001;9:78-80.

86 Lachner C, Sandson NB. Medical complications of catato-
nia: a case of catatonia-induced deep venous thrombosis. 
Psychosomatics 2003;44:512-4.

87 Srivastava A, Gupta A, Murthy P, et al. Catatonia and mul-
tiple pressure ulcers: a rare complication in psychiatric set-
ting. Indian J Psychiatry 2009;51:206-8.

88 Bush G, Fink M, Petrides G, et al. Catatonia. II. Treatment 
with lorazepam and electroconvulsive therapy. Acta Psychi-
atr Scand. 1996;93:137-43.

89 Rosebush P, Mazurek M. Pharmacotherapy. In: Caroff SN, 
Mann SC, Francis A, et  al., editors. Catatonia: From Psy-
chopathology to Neurobiology. Washington, DC: American 
Psychiatric Press 2004, pp. 141-50.

90 Hawkins JM, Archer KJ, Strakowski SM, et al. Somatic treat-
ment of catatonia. Int J Psychiatry Med 1995;25:345-69.

91 Zisselman MH, Jaffe RL. ECT in the treatment of a patient 
with catatonia: consent and complications. Am J Psychiatry 
2010;167:127-32.

92 Grisaru N, Chudakov B, Yaroslavsky Y, et  al. Catatonia 
treated with transcranial magnetic stimulation. Am J Psy-
chiatry 1998;155:1626.

93 Saba G, Rocamora JF, Kalalou K, et al. Catatonia and transcra-
nial magnetic stimulation. Am J Psychiatry 2002;159:1794.

94 Vittorio DM, Bolino F. A novel treatment option of bipolar 
depression with psychotic and catatonic features. Gen Hosp 
Psychiatry 2006;28:364-5.

95 Carpenter S, Hatchett AD, Fuller MA. Catatonic schizo-
phrenia and the use of memantine. Ann Pharmacother 
2006;40:344-6.

96 Munoz C, Yulan N, Achaval V, et al. Memantine in major 
depression with catatonic features. J Neuropsychiatry Clin 
Neurosci 2008;20:119-20.



246

N. Bartolommei et al.

129 Sackeim HA, Prudic J, Fuller R, et al. The cognitive effects of 
electroconvulsive therapy in community settings. Neuropsy-
chopharmacology 2007;32:244-54.

130 Vamos M. The cognitive side effects of modern ECT: 
patient experience or objective measurement? J ECT 
2008;24:18-24.

131 Brakemeier EL, Berman R, Prudic J, et  al. Self-evaluation 
of the cognitive effects of electroconvulsive therapy. J ECT 
2011;27:59-66.

132 Malur C, Francis A. Emergence of catatonia during ECT. J 
ECT 2001;17:201-4.

133 Ahuja N, Carroll BT. Possible anti-catatonic effects of mino-
cycline in patients with schizophrenia. Prog Neuropsychop-
harmacol Biol Psychiatry 2007;31:968-9.

134 Hudcova J, Schumann R. Electroconvulsive therapy com-
plicated by life-threatening hyperkalemia in a catatonic pa-
tient. Gen Hosp Psychiatry 2005;28:440-2.

135 Matthew JR, Constan E. Complications following ECT over 
a three-year period in a state institution. Am J Psychiatry 
1964;120:1119-20.

136 Mamah D, Lammle M, Isenberg KE. Pulmonary embolism 
after ECT. J ECT 2005;21:39-40.

137 Singh G, Wahi S. Pulmonary embolism in the ECT pa-
tient: a case report and discussion. Gen Hosp Psychiatry 
2008;30:87-9.

138 Mehta V, Mueller PS, Gonzalez-et al. Safety of electrocon-
vulsive therapy in patients receiving long-term warfarin ther-
apy. Mayo Clin Proc 2004;79:1396-401.

139 Suzuki K, Takamatsu K, Takano T, et al. Safety of elec-
troconvulsive therapy in psychiatric patients shortly 
after the occurrence of pulmonary embolism. J ECT 
2008;24:286-8.

140 Gorforth H. Amantadine in catatonia due to major depres-
sive disorder in a medically ill patient. J Neuropsychiatry 
Clin Neurosci 2007;19:480-1.

141 Cassidy EM, O’Brien M, Osman MF, et al. Lethal catatonia 
responding to high-dose olanzapine therapy. J Psychophar-
macology 2001;15:302-4.

142 Carroll BT, Lee JW. Catatonia is a risk factor for neuroleptic 
malignant syndrome. J Clin Psychiatry 2004;65:1722-3.

115 Benazzi F. Parenteral clonazepam for catatonia. Can J Psy-
chiatry 1991;36:312.

116 Lee JW, Schwartz DL, Hallmayer J. Catatonia in a psychiat-
ric intensive care facility: incidence and response to benzo-
diazepines. Ann Clin Psychiatry 2000;12:89-96.

117 Kumar R. Acute severe catatonia in a young woman with 
chronic schizophrenia responding to parenteral clon-
azepam. Aust N Z J Psychiatry 2001;35:391.

118 Clothier JL, Pazzaglia P, Freeman TW. Evaluation and treat-
ment of catatonia. Am J Psychiatry 1989;146:553-4.

119 McEvoy JP. Relief from catatonic immobility can be main-
tained. J Clin Psychopharm 1986;6:126-7.

120 Ungvari GS, Chiu HFK, Chow LY, et al. Lorazepam for chron-
ic catatonia: a randomized double-blind, placebo controlled 
cross-over study. Psychopharmacology 1999;142:393-8.

121 Petrides G, Divadeenam K, Bush G, et al. Synergism of lo-
razepam and ECT in the treatment of catatonia. Biol Psy-
chiatry 1997;42:375-81.

122 American Psychiatric Association Committee on Electrocon-
vulsive Therapy. The Practice of Electroconvulsive Therapy: 
Recommendations for Treatment, Training, and Privileging. 2nd 
ed. Washington, DC: American Psychiatric Association 2001.

123 Caroff SN, Ungvari GS, Bhati MT, et al. Catatonia and pre-
diction of response to electroconvulsive therapy. Psychiatr 
Ann 2007;37:57-64.

124 Manjunatha N, Saddichha S, Khess CR. Idiopathic recurrent 
catatonia needs maintenance lorazepam: case report and 
review. Aust N Z J Psychiatry 2007;41:625-7.

125 Bhati MT, Datto CJ, O’Reardon JP. Clinical manifestations, 
diagnosis, and empirical treatments for catatonia. Psychiatry 
(Edgmont) 2007;4:46-52.

126 van Waarde JA, Tuerlings JH, Verwey B, et al. Electrocon-
vulsive therapy for catatonia: treatment characteristics and 
outcomes in 27 patients. J ECT 2010;26:248-52.

127 Nobler MS, Sackeim HA. Neurobiological correlates of the 
cognitive side effects of electroconvulsive therapy. J ECT 
2008;24:40-5.

128 Ingram A, Saling MM, Schweitzer I, et  al. Cognitive side 
effects of brief pulse electroconvulsive therapy: a review. J 
ECT 2008;24:3-9.


