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INTRODUCTION

• A unique syndrome: diagnosis exclusively on objective 
findings rather than subjective history.

• Presentation: too little (hypokinetic) OR too much 
(hyperkinetic) OR abnormal (parakinetic) movement.

• Underlying cause: primary mental illness OR secondary 
to the physiological effects of a medical condition or 
psychoactive substance.
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INTRODUCTION

• Prevalence ~5%–18% (inpatient psychiatric units) ; 
~3.3 % (neurology inpatient units).

• Incidence of catatonia is increasing in recent years. 

• Heterogeneity of presentation: a reason catatonia is 
under-diagnosed.

• Risk of life-threatening complications. Early recognition is 
crucial => favourable outcome.
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INTRODUCTION

• Characterized by: 

Motor phenomena = stupor, posturing, catalepsy, waxy 
flexibility, stereotypies, akinesia. 

Affective signs = fear, aggression, anxiety, flat affect, affect 
incontinence, impulsivity.

Cognitive-behavioral disturbances = mutism, autism, 
negativism, echolalia, echopraxia, grimacing, mannerism, 
rituals, automatic obedience. 
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ABNORMAL PSYCHOMOTOR ACTIVITY:

1. Motor and muscle tone.

2. Mannerism, stereotypy, grimacing.

3. Echophenomena (echolalia and echopraxia), 
mitgehen/mitmachen, and gegengreifen.

4. Verbigeration and perseveration.

5. Other signs of abnormal psychomotor activity.

posturing, catalepsy, and 
waxy flexibility
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DECREASED PSYCHOMOTOR ACTIVITY:

1. Stupor.

2. Akinesia.

3. Mutism.

4. Negativism.

5. Withdrawal/Autism.

6. Staring.

7. Ambitendency.

8. Flat affect.

9. Affective latency.
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INCREASED PSYCHOMOTOR ACTIVITY:

1. Agitation.

2. Impulsivity.

3. Combativeness.

4. Automatic obedience.
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AUTONOMIC ABNORMALITY:

1. Temperature.

2. Blood pressure.

3. Pulse.

4. Respiratory rate.

5. Diaphoresis.
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DIAGNOSTIC CRITERIA 

• Among several signs of catatonia, 12 are recognised as diagnostic criteria in the 
DSM-5, text revision.

• All 12, plus 4 additional signs, are recognised as diagnostic criteria in ICD-11. 

• Any 3 of the 12 signs are sufficient for the DSM diagnosis of catatonia. 

• Some signs are found in most patients: staring, stupor, mutism, and posturing. 

• Some signs are almost pathognomonic, found in less than 20% of patients: 
echophenomena, waxy flexibility, and catalepsy.
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DIAGNOSTIC CRITERIA 

• Catatonic signs may emerge rapidly, reaching a maximum level within hours (in acute 
catatonia), or may develop slowly, over a period of days or weeks. 

• Catatonic episodes may recur periodically, or they may persist for years, as seen in some 
patients with schizophrenia spectrum disorders or neurodevelopmental disorders, 
including autism spectrum disorder.

• The course of catatonia due to intoxication or to other medical conditions depends on the 
course of the underlying condition.

• Several clinician-administered rating scales have been validated for catatonia. 

• The 23-item Bush−Francis Catatonia Rating Scale (BFCRS) is widely accepted, and teaching 
modules for its implementation are available at: 
https://www.urmc.rochester.edu/psychiatry/divisions/collaborative-care-and-
wellness/bush-francis-catatonia-rating-scale.aspx 
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DIAGNOSTIC CRITERIA 
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Signs: High Frequency

Staring

Stupor

Mutism

Posturing

DSM 5 TR ICD 11

Fixed gaze, decreased blinking

No motor activity, not 

responsive to external stimuli

Incomprehensible speech or 

none

Spontaneous maintenance of a

posture for minutes or hours



DIAGNOSTIC CRITERIA 
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Signs: Moderate Frequency

Ambitendency

Negativism

Stereotypy

Rigidity

Agitation

Grimacing

Mannerisms

DSM 5 TR ICD 11

Indecisive, hesitant movements

due to conflicting goals; patient

appears to be stuck

Contrary behaviour to that requested

Repetitive, non–goal-directed motor

behavior

Resistance through increased

muscle tone, from mild resistance

to lead-pipe rigidity

Non-purposeful movements, hyperactivity,

or uncontrollable

emotional reactions

Distorted facial expressions, 

inappropriate and irrelevant to the

situation

Odd, purposeful movements,

inappropriate to the patient’s

cultural context



DIAGNOSTIC CRITERIA 
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Signs: Low Frequency

Echolalia

Echopraxia

Verbigeration

Waxy Flexibility

Catalepsy

DSM 5 TR ICD 11

Imitating examiner’s words

Imitating examiner’s actions

Continuous and directionless

repetition of words, phrases,

or sentences

Slight and even resistance to 

positioning by examiner

Passive induction of a posture,

which remains held against gravity



LORAZEPAM CHALLENGE TEST (LCT) ALGORITHM
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DIFFERENTIAL DIAGNOSIS 
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DIFFERENTIATING CATATONIA FROM DELIRIUM
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PATHOPHYSIOLOGY
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PATHOPHYSIOLOGY

• Three distinct clinical and neurobiological views have been 
recognised since catatonia was described in 1874:

Psychomotor or affective disorder (Kahlbaum’s legacy),

Purely motor disorder (Kraepelin’s and Bleuler’s legacies), 

Neuropsychiatric perspective of the Wernicke–Kleist–Leonhard 
school.

• Research on pathophysiology of catatonia mirrors this conceptual 
distinction.
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PATHOPHYSIOLOGY

• Neuroimaging studies using motor-behavioural rating scales (like 
BFCRS) suggest changes in dopamine-mediated cortical and subcortical 
motor regions as the neuronal and biochemical bases of catatonia.

• Research using NCRS (which includes affective, motor and behavioural 
signs i.e. a psychomotor approach) found abnormal higher-order 
frontoparietal networks, that are insufficiently modulated by 
glutamate and GABA transmission.

• Studies have shown that periodic catatonia may be associated with left 
premotor cortex hyperperfusion.
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PATHOPHYSIOLOGY

• Pathophysiology of catatonia can be discussed on two 
specific levels irrespective of cause of catatonia 
(medical/psychiatric): 

1. The biochemical (molecular). 

2. The systemic (network-based). 
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PATHOPHYSIOLOGY
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PATHOPHYSIOLOGY

Risk factors of catatonia:

 Neuroinflammatory: inflammatory brain disorders, encephalitis, SLE, 
autoimmune diseases like Sjogren syndrome and antibody-mediated 
encephalitis, like NMDAR encephalitis, infectious encephalitis caused by HSV, 
HIV, COVID-19,Treponema pallidum (syphilis) and Borrelia burgdorferi (Lyme 
disease) infections. As a result of injury or activation of the innate immune 
system against infected cells, a cortico-striato-thalamocortical loop dysfunction 
(for example, motivation and movement systems) might develop, leading to 
catatonia.

 Pharmacological.

 Genetic factors.
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PATHOPHYSIOLOGY

Risk factors of catatonia:

 Neuroinflammatory.

 Pharmacological: dopaminergic hypofunction in the mesostriatal 
pathway, increase in GABA-B activity by APD has been suggested to 
trigger APD-induced catatonia, methamphetamine use can trigger 
catatonia, supporting the contribution of an overactive dopaminergic 
system, dopamine antagonism substantially influences glutamate 
pathways. 

Genetic factors.
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PATHOPHYSIOLOGY

Risk factors of catatonia:

 Neuroinflammatory.

 Pharmacological.

 Genetic factors: preliminary evidence shows that severe 
catatonic signs are associated with a loss-of-function allele of a 
myelin-specific gene (rs2070106), changes in the expression of a 
myelin-specific gene and neurochemical abnormalities (for 
example, low-grade inflammation or neurodegeneration).
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PATHOPHYSIOLOGY

Molecular and immunological pathways:

 Dysfunction in the GABAergic, glutamatergic, 
dopaminergic and serotonergic neurotransmitter 
systems.

 Autoimmune catatonia may result from glutamatergic 
hypofunction.
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PATHOPHYSIOLOGY

Systems perspective:

 Altered functional connectivity of the OFC to the premotor 
cortex and reduced GABA-A receptor density in the left 
sensorimotor cortex.

 Preliminary evidence shows that cortical features (cortical 
thickness, surface area and gyrification) across various motor 
and non-motor regions contribute differently to catatonia 
associated with SSD.
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PATHOPHYSIOLOGY

Systems perspective:

 fMRI studies in catatonia associated with SSD have shown large-scale 
functional brain network dysconnectivity, which might result from 
abnormal white matter microstructure.

 Microstructural alterations within white matter tracts connecting 
psychomotor-related regions, like OFC, PFC, primary motor cortex, SMA and 
BG, can contribute to the development of catatonia.

 Studies suggest a key role for alterations such as reduced volumes of 
subcortical limbic structures in affect dysregulation in catatonia.
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PATHOPHYSIOLOGY

Systems perspective:

 Reduced grey matter volume in the frontothalamic 
network may reduce intrinsic neural activity in the 
frontoparietal circuit.

 This results in impaired processing of negative 
emotional stimuli and the cessation of sensorimotor 
functioning, leading to affective and behavioural 
catatonic signs.
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PATHOPHYSIOLOGY

Systems perspective:

 OFC is responsible for impulse control, affect regulation and decision making. 

 Aberrant OFC–prefrontal and OFC–parietal cortical connectivity in catatonia can reflect 
disrupted ‘horizontal modulation’ of the corticocortical networks. 

 This further leads to aberrant function of subcortical structures such as the limbic 
system, the raphe nucleus (serotonergic system) and the substantia nigra 
(dopaminergic system). 

 Such alterations may be the mechanism underlying impulsive behaviour, aggression, 
disturbed affective and mood regulation (like fear) which are characteristic symptoms 
of catatonia.
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PATHOPHYSIOLOGY

Systems perspective:

 Studies on subcortical and cortical motor systems found both decreased 
and increased structural and functional changes in MRI measures of the 
motor cortex or supplementary motor cortex, as well as in subcortical 
regions such as the basal ganglia and cerebellum.

 Abnormalities in these motor regions can still result from aberrant activity 
of primarily non-motor regions involved in other functions such as the OFC, 
PFC or raphe nucleus and default mode network regions, thus accounting 
for psychomotor abnormalities and not exclusively motor symptoms
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PATHOPHYSIOLOGY

Systems perspective:

 A systematic review found:

1. alterations in the frontoparietal and limbic regions, the thalamus and the striatum.

2. multiple cortical and subcortical brain changes in catatonia, including diffuse atrophy 
and signal hyperintensities in the frontal lobe and cerebellum.

3. OFC (hypoactivation), medial PFC (hyperactivation and hypoactivation), primary motor 
cortices (increased connectivity), supplementary motor area (hyperactivation and 
hypoactivation) and cerebellum (increased connectivity).

4. mixed changes in perfusion and metabolism were observed in the motor cortex, PFC and 
BG regions.

33



MANAGEMENT

General principles of management:

1. Direct management of the catatonic syndrome itself.

2. The treatment of any underlying conditions (medical or 
psychiatric diseases, or both).

3. Prevention of any medical complications that may arise 
as a consequence of the catatonic state.
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MANAGEMENT

An algorithm for the management of catatonia
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GABAergic medicines,
ECT,
NMDA antagonists,
Dopamine antagonists.



CONCLUSION

“Progress in catatonia research has the capacity to have a 
widespread impact in the field of psychiatry.”
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