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Catatonia: looking back and moving forward

Catatonia is a complex neuropsychiatric disorder with motor, affective and cognitive-behavioural manifestations.
Understanding the relationships between these features has proven to be a challenge for psychiatrists and neurol-
ogists alike. Here we look back at the history of catatonia but also provide a modern perspective on how to under-
stand the condition and what it can tell us both clinically and scientifically.

Catatonia can present with a bewildering constellation of symp-
toms. Some patients may be severely anxious, or unusually with-
drawn to the point of being unwilling to speak, or they might
display a fixed facial expression with no self-initiated movements.
Some of them may repeat questions posed to them in a persevera-
tive fashion and showed bizarre, exaggerated, and seemingly pur-
poseless actions or movements. These motor phenomena (e.g.
stupor, posturing, catalepsy, waxy flexibility, stereotypies, akin-
esia), affective signs (e.g. fear, aggression, anxiety, flat affect, affect
incontinence, impulsivity), and cognitive-behavioural disturbances
(e.g. mutism, autism, negativism, echolalia, echopraxia, grimacing,
mannerism, rituals, automatic obedience) have all been observed in
catatonia. Catatonia has been reported in 5-18% of patients in in-
patient psychiatric units and 3.3% on neurology/neuropsychiatric
tertiary care inpatient units." Importantly, catatonia may be asso-
ciated with potentially life-threatening circulatory collapse, re-
spiratory collapse, renal failure, seizures, and coma. Timely
recognition may therefore be lifesaving as catatonia tends to have
a favourable prognosis once treated appropriately.

The term catatonia (from Greek kata=down + tonos =tension)
was coined in 1874 by a German psychiatrist, Karl Ludwig
Kahlbaum (1828-99). Its subsequent history is long and complicated
but central to the beginning of clinical neurology and psychiatry, es-
pecially during the 19th century (see also Hirjak et al.?). At that time,
there was not yet a separation of neurology and psychiatry. Indeed,
motor disorders with strong psychological symptoms were formally
characterized in the 19th century, including studies on Parkinson’s
disease (PD) (1817), multiple sclerosis (1868), Huntington’s disease
(HD) (1872), and Tourette syndrome (1844) by some of the most
influential neurologists (e.g. James Parkinson, Samuel Alexander
Kinnier Wilson, William Osler, George Huntington, Jean-Martin
Charcot, and Gilles de la Tourette). Kahlbaum’s original monograph
Catatonia or Tension Insanity® published in 1874 falls into this conjoint
neurological-psychiatric context. However, going beyond a predomin-
ant neurological description emphasizing primary motor system dis-
order with secondary psychological changes, Kahlbaum described a
total of 21 psychotic patients presenting with flamboyant and partially
bizarre signs including posture, mutism, negativism, and catalepsy. He
particularly emphasized the strong affective component of catatonia
driving the motor symptoms, observing that patients as a rule experi-
enced turbulent emotional states prior to developing a catatonic

episode characterized by stupor, catalepsy, waxy flexibility, stereoty-
pies and echopraxia, i.e. prominent motor signs. According to
Kahlbaum,3®39

‘Mostly it is grief and worry and generally depressive moods and affec-
tions turned against oneself that give rise to catatonia. ... Not infrequent-
ly, hypochondria and moods directed against the outside world, anger,
sensitivity, irritability are also observed, and all the other melancholic
symptoms, fear of poisoning, delusions of persecution, religious delusions
of sin, etc. are often present as well.’

In 1877, Ewald Hecker from Gorlitz (1843-1909), a German psych-
iatrist and student of Kahlbaum related a similar impression
[Ewald Hecker (1877)]:

‘This meant, however, that we would first have to expect a pronounced
raving madness (which is only rarely absent in catatonia), and that fur-
thermore the symptoms of melancholia attonita, flexibilitas cerea, mut-
ism, refusal of food, confusion of names, stereotypy in speech and
action, negativism, etc. would have to develop, at least in the greater ma-
jority, in the further course.’

Subsequently, this intimate relationship of catatonic motor signs
with affective alterations as their driving factor was emphasized
mostly in the Anglo-American tradition. In contrast, the continen-
tal European tradition stressed the relationship of catatonia to
schizophrenia. More or less neglecting the affective component as
driving force, this school of thinking reduced catatonia to purely
motor signs (e.g. stupor, catalepsy, waxy flexibility, stereotypies
and echopraxia) and emphasized that catatonia appeared to be al-
most exclusively associated with schizophrenia. Emil Kraepelin
(1856-1926) and Eugen Bleuler (1857-1939) were the main propo-
nents of categorizing catatonia with dementia praecox and later
(from 1911) schizophrenia.* Kraepelin was concerned about the
nosological classification of catatonia. In the sixth edition of his
Textbook of Psychiatry catatonia became a subtype of dementia
praecox. In Kraeplin’s Lectures on Clinical Psychiatry from 1904
(p. 32) he wrote,

‘Some thirty years ago a disease was described by Kahlbaum as catatonia,
or ‘insanity of rigidity’, of which the most prominent symptom is a stiff-
ness of the muscles, which would only be increased by outward interfer-
ence. The disease should run through a series of different evolutions, and
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Figure 1 Catatonia patients by Eugen Bleuler (1857-1939).

end at last in recovery or dementia. Overall, Kahlbaum’s long-contested
description has proven to be right, although I have to assume that the de-
scriptions of disease summed up by him as catatonia are only special
forms of dementia praecox.’

Overall, Kraepelin’s work had an enormous impact on the under-
standing and on the concept of catatonia in the 19th and 20th cen-
tury. Following Kraepelin and Bleuler (Fig. 1 shows Bleuler’s
patients with catatonia) catatonia was considered ‘only’ to delin-
eate a subgroup within the spectrum of schizophrenia, i.e. schizo-
phrenia with particularly ‘prominent motor features’ in the
International Classification of Diseases (ICD) and DSM classification
systems (Fig. 2). Therefore, the vast majority of psychiatrists nar-
rowed Kahlbaum’s original concept of catatonia as an independent
disease entity with three distinct though closely intertwined
aspects—affective, motor and cognitive-behavioural—down to a
clinical syndrome with either prominent motor (continental
European tradition) or affective (Anglo-American tradition) symp-
toms and signs.

This narrow understanding focusing on either motor or affect-
ive aspects of catatonia prevails in the current literature, an unfor-
tunate fact which does not do justice to the original concept and
potentially impeding appropriate clinical care. The overly strong
emphasis on motor signs tends to lead to an underappreciation of
affective and behavioural symptoms and signs, and may result in
failing to recognize catatonia altogether, in particular if the motor
component is not prominent, thereby delaying initiation of treat-
ment (see below).

A certain neglect of the symptomatic complexity and even of
catatonia as a separate mental disorder were even more accentu-
ated by the introduction of antipsychotics in the 1950s. After the
first administration of chlorpromazine by Jean Delay (1907-87)
and Pierre Deniker (1917-98) in 1952 and the first description of
antipsychotic-induced bucco-oral movements by Matthias
Schoenecker in 1957 and tardive dyskinesia by Arild Faurbye

(1907-83) and colleagues in 1964, catatonic motor and cognitive-
behavioural symptoms and signs tended to be (mis)classified as
side effects of antipsychotic medication, leading to a failure to ap-
preciate that distinct motor signs may be a feature of the condition
and not a side effect of its treatment.

However, the last 20-30 years have witnessed a resurgence of
interest in the features and mechanisms underlying the syndrome.
Catatonia was recognized to frequently co-occur with severe med-
ical conditions, including delirium and autoantibody-related en-
cephalitis." Research also revealed that catatonia can occur
independent of both schizophrenia and mood disorders such as
major depressive or bipolar disorders.? This led to its recognition
as an independent disease entity (at the same hierarchical level
as schizophrenia or mood disorders) as it is now included in the
ICD-11. The modern nosological reclassification circles back to
the historical concept of catatonia as introduced by Kahlbaum.
Catatonia is now recognized as complex amalgam of motor, affect-
ive, and cognitive-behavioural signs and symptoms—truly a psy-
chomotor rather than purely motor phenomenon.

What exactly is meant by the term ‘psychomotor’? In the
authors’ opinion, motor phenomena and psychic states/symptoms
are intimately interconnected. For instance, very high levels of anx-
iety, beyond the control of the person experiencing it—as typically
observed in catatonia—can lead to a complete motor ‘freeze’ with
mutism, stupor and catalepsy. Primarily psychological (i.e. affective
and/or cognitive changes) might thus rapidly bring about motor
and cognitive-behavioural alterations, within minutes. As far as
the interplay of motor, affective, and cognitive-behavioural signs
and symptoms is concerned, there are intriguing similarities to
neuropsychiatric disorders like PD or HD. In both these conditions,
non-motor (affective and cognitive) symptoms may emerge before
motor signs and influence each other in complex ways.

The distinction of motor versus psychomotor features is also
mirrored in brain differences. PD, for instance, can be characterized
by primary changes in the motor system such as the dopaminergic
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Figure 2 Important milestones in the history of catatonia.

dementia praecox.

substantia nigra and the frontostriatal motor loop involving the ba-
sal ganglia. But the pathology in PD may also extend to other
higher-order cortical regions inducing affective and/or cognitive
changes. Catatonia may also be associated with cortico-cortical al-
terations extending from orbitofrontal to motor cortex>®: rather
than primarily affecting substantia nigra-based dopamine, the syn-
drome may be related to raphe-nucleus based serotonin which, in
turn, may down-modulate dopamine in the substantia nigra.®
These more secondary motor subcortical-cortical changes may eli-
cit the motor symptoms of catatonia that, like catalepsy and pos-
turing, somewhat resemble but are not identical to akinesia and
rigidity as observed in PD. This distinction between systems in-
volved in motor vs psychomotor symptoms is also clinically rele-
vant. A broader psychomotor view of catatonia provides a more
comprehensive diagnostic spectrum by avoiding ‘motor myopia’,
potentially enabling the clinician to start earlier treatment with,
for example, benzodiazepines which can be effective in catatonia.

However, an understanding of catatonia as a psychomotor syn-
drome (with an inherent affective component) is currently not shared
by all psychiatrists working on catatonia. Clinical ratingscales for cata-
tonia, with very few exceptions (e.g. Northoff Catatonia Rating Scale),
emphasize motor signs and assess very few, if any, affective symp-
toms (mentioned only marginally in the widely used Bush Francis
Catatonia Rating scale). It is therefore not surprising that most psy-
chiatrists are familiar with flexibilitas cerea and posturing, but tend
not to include affective (and also cognitive-behavioural) symptoms
and signs in both clinical exploration and description of the clinical
phenotype. Doing so would be important though given that patients
often experience uncontrollable anxiety when for instance describing
their catatonic motor symptoms in strongly affective terms.”

But do we really need an (additional) diagnosis (‘catatonia’) in pa-
tients presenting with severe affective symptoms? Aren’t we dealing
primarily with a mood disorder rather than catatonia? The distinc-
tion of catatonic motor signs from antipsychotic-induced motor ab-
normalities causes considerable discussion among psychiatrists and

Disorders (DSM-1). Classification of

Diseases (ICD-11).

Psychomotor Symp‘.

neurologists. Don’t we need to treat severe affective alterations with
antidepressants, which, in turn, will improve the catatonic
symptoms? Or should we primarily treat catatonia? The same ap-
plies to motor signs: should we always initiate antipsychotic
pharmacotherapy with the idea in mind to ameliorate schizophrenia
as the root cause of the catatonic motor signs? Or do we risk further
deteriorating a possible neuroleptic malignant syndrome or worsen-
ing antipsychotic-induced catatonia?®

These questions reflect the complexity of catatonia as a psycho-
motor disorder. We may want to return to the original concept of
Kahlbaum but bring it up to date by augmenting it with a transdiag-
nostic and domain-based neuroscientific research agenda. There
are no motor, affective or behavioural symptoms and signs in isola-
tion, as we often implicitly assume. Instead, catatonia is a truly psy-
chomotor disorder with multiple presentations highlighting the
mutual interactions of psychological and motor alterations giving
rise to a rapidly transforming clinical symptomatology. This was al-
ready appreciated by Kahlbaum in his monograph3®&7):

‘Catatonia is a cerebral disease with a cyclically changing course, in which the
mental symptoms present in turn the picture of melancholy, mania, stupor (mel-
ancholia attonita), confusion and finally stupidity, of which overall mental pic-
tures one or more may be absent, and in which, in addition to the mental
symptoms, processes in the motor nervous system with the general character of
convulsions (spasm) appear as essential signs.’

Can we understand and translate Kahlbaum better to obtain more
mechanistic insights in a time when we know so much more about
the brain and its various neuronal circuits? Although modern views
of brain function distinguish motor, affective, and cognitive net-
works/circuits, the symptomatic complexity of catatonia suggests
that motor, affective, and behavioural symptoms and signs are
not neatly separated but co-occur with multiple transitions. A
spatiotemporal neuroscience® perspective might instead be useful.
According to this view, the human brain is characterized by both an
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intrinsic spatial topography and an intrinsic temporal dynamic that
hold in spontaneous as well as stimulus-related activity. The tem-
poral dynamic and spatial topography means that the brain con-
structs its own ‘inner time and space’ through and within its
neural activity. Such a construction-based view shifts the focus
from the different functions—cognitive, affective, and motor (in-
cluding their neural correlates)—to their relationship based on
the brain’s own inner time and space,’ its intrinsic topography
and dynamic.

In catatonia, distinct symptom dimensions are primarily based
on abnormal dwell times of specific states characterized by high
within-network correlation of the sensorimotor, visual and default-
mode networks.'® Further, catatonia patients show increased static
functional network connectivity in cerebellar networks along with
abnormal low-frequency fluctuations over several other networks
(e.g. basal ganglia, salience, default-mode, executive and visual
networks).'® Catatonia is therefore associated with distinct spatial
and temporal dynamics of intrinsic neural network function.
Since such dynamics operate across the boundaries of specific re-
gion or networks involved in particular functions, the syndrome
manifests as a disorder of the affective-motor-cognitive relation-
ship (rather than as disturbance of one single function like motor
or affective or cognitive). This modern perspective, based on spatio-
temporal neuroscience and its impact on psychopathology, may al-
low us to provide a more mechanistic understanding of Kahlbaum’s
original description of catatonia as a psychomotor disorder.

Dusan Hirjak,* ([®)Robert Christian Wolf,?

G. Bernhard Landwehrmeyer® and ({5)Georg Northoff*

1 Department of Psychiatry and Psychotherapy, Central Institute of Mental
Health, Medical Faculty Mannheim, University of Heidelberg,
Mannheim, Germany

2 Center for Psychosocial Medicine, Department of General Psychiatry,
University of Heidelberg, Heidelberg, Germany

3 Department of Neurology, University of Ulm, Ulm, Germany

4 Mind, Brain Imaging and Neuroethics Research Unit, The Royal’s
Institute of Mental Health Research, University of Ottawa, Ottawa, ON,
Canada

Correspondence to: Dusan Hirjak, MD
E-mail: dusan.hirjak@zi-mannheim.de

Dr Dusan Hirjak is Assistant Professor at Department of Psychiatry and
Psychotherapy at the Central Institute of Mental Health in Mannheim (CIMH),
Germany. Dr R. Christian Wolf is Professor at Department of General
Psychiatry at University of Heidelberg, Germany. Dr G. Bernhard
Landwehrmeyer is Professor at the Department of Neurology at University of
Ulm, Germany. Dr Georg Northoff is Professor at the Royal’s Institute of
Mental Health Research at the University of Ottawa. He is a philosopher,
neuroscientist and psychiatrist, holding degrees in all three disciplines.

Acknowledgements

We sincerely thank Dr Emanuel Schwarz, Professor Vince
D. Calhoun and Dr Katharina M. Kubera for important comments

ESSAY

and suggestions. We also cordially thank Professor Masud Husain
for the time and effort spent in reviewing our manuscript and sug-
gesting some very important points to consider. Figure 1 and the
thumbnail image have been reproduced and published with the
kind permission of Springer-Nature publishing group. Figure 2
was created with BioRender.com.

Funding

This work was supported by the German Research Foundation
(DFG, grant number DFG HI 1928/5-1 and HI 1928/6-1 to D.H., WO
1883/5-1 and WO 1883/17-1 to R.C.W.). G.N. is grateful for financial
support from Physicans Incorporated Services (PSI) and Canada
Institute of Health Research (CIHR) in Canada. The DFG, PSI and
CIHR had no further role in the writing of the essay and in the deci-
sion to submit the paper for publication.

Competing interests

The authors report no competing interests.

References

1. Llesuy JR, Medina M, Jacobson KC, Cooper JJ. Catatonia under-
diagnosis in the general hospital. J Neuropsychiatry Clin
Neurosci. 2018;30:145-151.

2. Hirjak D, Kubera KM, Wolf RC, Northoff G. Going back to
Kahlbaum’s psychomotor (and GABAergic) origins: Is catatonia
more than just a motor and dopaminergic syndrome? Schizophr
Bull. 2020;46:272-285.

3. Kahlbaum KL. Die Katatonie oder das Spannungsirresein. Verlag
August Hirschwald; 1874.

4. Kendler KS. The development of Kraepelin’s mature diagnostic
concept of catatonic dementia praecox: A close reading of rele-
vant texts. Schizophr Bull. 2020;46:471-483.

5. Northoff G, Kotter R, Baumgart F, et al. Orbitofrontal cortical
dysfunction in akinetic catatonia: a functional magnetic reson-
ance imaging study during negative emotional stimulation.
Schizophr Bull. 2004;30:405-427.

6. Martino M, Magioncalda P, Huang Z, et al. Contrasting variability
patterns in the default mode and sensorimotor networks bal-
ance in bipolar depression and mania. Proc Natl Acad Sci U S A.
2016;113:4824-4829.

7. Northoff G. What catatonia can tell us about “top-down modu-
lation”: A neuropsychiatric hypothesis. Behav Brain Sci. 2002;25:
555-577; discussion 578-604.

8. Hirjak D, Sartorius A, Kubera KM, Wolf RC. Antipsychotic-induced
catatonia and neuroleptic malignant syndrome: the dark side of
the moon. Mol Psychiatry. 2021;26:6112-6114.

9. Northoff G, Wainio-Theberge S, Evers K. Spatiotemporal neuro-
science — what is it and why we need it. Phys Life Rev. 2020;33:
78-87.

10. Sambataro F, Hirjak D, Fritze S, et al. Intrinsic neural network
dynamics in catatonia. Human Brain Mapping. 2021;42:6087-
6098.

220z 1snbny €0 uo Jasn BiaqjepioH 1ensiaAlun Aq §86£659/96 | OBME/UIRIG/SE0 |0 |/10P/8[01e-80UBAPE/UIRIC/WO00 dNo dlwapede//:sdijy Woll papeojuMO(]


mailto:dusan.hirjak@zi-mannheim.de
https://orcid.org/0000-0003-1226-9800
https://orcid.org/0000-0002-5358-5212
https://orcid.org/0000-0002-5236-0951

	Acknowledgements
	Funding
	Competing interests
	References

