Movement Disorders

Vol. 10, No. 5, 1995, pp. 589-595
© 1995 Movement Disorder Society

Ball Experiments in 32 Acute Akinetic Catatonic Patients:
Deficits of Internal Initiation and Generation

of Movements

G. Northoff, J. Wenke, W. Krill, and B. Pflug

Department of Psychiatry, University of Frankfurt, Frankfurt, Germany

Summary: We undertook ball experiments in 32 akinetic catatonic patients in
order to determine specific functional deficits in the motor system in akinetic
catatonia. Standardized ball experiments (catching, throwing, stopping, kick-
ing) were conducted in 32 acute akinetic catatonic patients (23 without neuro-
leptics on admission), diagnosed according to Lohr, Rosebush, and the Diag-
nostic and Statistical Manual of Mental Disorders (3rd ed, revised) on days 0
and 21. Additionally, associated psychopathology was evaluated using differ-
ent scales on days 0 and 21: the Global Assessment Scale, the Brief Psychiatric
Rating Scale, the Hamilton-Anxiety Scale, the scale for the assessment of
negative symptoms (SANS), and the Simpson scale for extrapyramidal side
effects (SEPS). Significantly more patients were able to perform more exter-
nally guided tasks (catching, stopping) than internally guided tasks (throwing,
kicking). Patients showed significantly more posturing and awkward move-
ments on day 0 than on day 21. There was a significantly positive correlation
between hypokinetic extrapyramidal features (SEPS) and negative symptoms
with their cognitive alterations (SANS) on day 0. The findings suggest a deficit
of internal initiation, as in parkinsonism, as well as a dysfunction in the gen-
eration of voluntary movements in akinetic catatonia. We assume an under-
activity in the dorsolateral prefrontal cortex and the supplementary motor area
with consecutive down-regulation of the cortical-striatal-thalamic circuit, the
“motor loop,”” in catatonia. Key Words: Catatonia—Ball experiments—
Internal initiation—Voluntary movements—Frontal cortex.

The term catatonia was first introduced by Kahl-
baum when he described patients with a wide range
of motor abnormalities, including immobility, mut-
ism, posturing, grimacing, rigidity, negativism, star-
ing, stereotypy, verbigerations, waxy flexibility,
echolalia, and echopraxia (1). In contrast to Kahl-
baum, who regarded catatonia as a separate disease
entity, Kraepelin (2) and Bleuler (3) referred to
catatonia primarily as a subtype of schizophrenia.

However, the more recent literature has empha-
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sized the notion that catatonia should be considered
a syndrome that occurs in different diseases, both
organic and nonorganic, rather than a subtype of
schizophrenia (4-6).

The pathophysiology of motor function in akinet-
ic catatonia is likewise unknown, and its relation-
ship with Parkinson’s disease as well as schizophre-
nia and depression has never been clarified. It dis-
plays hypokinetic motor features (akinesia, rigidity)
more or less similar to parkinsonism, in which a
deficit of the internal initiation of movements and
the supplementary motor area in the frontal cortex
may account for akinesia (7,8). Often catatonia oc-
curs in patients with chronic schizophrenia (9,10) or
major depression (11), which both display a so-
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called psychomotor poverty syndrome (12) associ-
ated with dysfunction in the generation of voluntary
movements and the dorsolateral prefrontal cortex
(13,14).

Thus, the frontal cortex with the supplementary
motor area (initiation of movements) and the dor-
solateral prefrontal cortex (generation of voluntary
movements) might be central in dysfunction of the
motor system in catatonia.

Until now, the specific functional deficit in the
motor system in catatonia remains unknown. In or-
der to investigate different motor functions (gener-
ation, initiation, execution, control) we undertook ball
experiments in 32 akinetic catatonic patients (see Fig.
1) and measured associated psychopathology.

METHODS

Subject Selection

The study population was composed of 32 acute
akinetic catatonic patients with a mean age of 33.4
+ 10.8 years (16 women, mean age 35.3 * 11.7
years; 16 men, mean age 31.5 + 9.9 years). Twenty-
three were neuroleptically untreated or free (at least
6 months off neuroleptics before admission) and
nine had received neuroleptics either on the day of
admission or in the 6 months before admission.
They were selected from all consecutively admitted
patients to the university psychiatric clinic in
Frankfurt between January 1990 and May 1993 (in-
cidence 2.8%).

Catatonic syndrome was diagnosed according to
catatonia criteria by Lohr (catalepsy, positivism, or
negativism, as well as at least two of the following
signs: stereotypies, mannerisms/grimacing, bizarre-
ries, posturing, echophenomena, excessive muscu-
lar tension, mutism, staring) (15) and Rosebush (at

least four of the following signs: immobility, star-
ing, mutism, rigidity, withdrawal, posturing, gri-
macing, negativism, waxy flexibility, echopraxia/
lalia, stereotypies, verbigerations) (16). All patients
had to be classified as retarded catatonia (predom-
inant hypokinesia and underactivity) according to
both criteria lists by two independent psychiatrists
(G.N. and J.W.) with special experience in catato-
nia. Catatonic patients with predominant hyperki-
nesias and excessive activity who were diagnosed
with excited catatonia were excluded (17). More-
over, all patients had to show akinesia, which, ac-
cording to Rosebush, was defined as an absence of
spontaneous and voluntary movements. Catatonic
patients with concomitant Parkinson’s disease or
other extrapyramidal movement disorders were ex-
cluded. Comorbid diagnoses were made according
to the Diagnostic and Statistical Manual of Mental
Disorders (3rd ed, revised) (DSM III R) (18) by an
independent psychiatrist on discharge.

Psychopathology

General psychopathology was evaluated using
the Global Assessment Scale (GAS) (19) and the
Brief Psychiatric Rating Scale (BPRS) (20). Ex-
trapyramidal motor features were assessed using
the Simpson Scale for extrapyramidal side effects
(SEPS) (21), which is generally used for the mea-
surement of hypokinetic and parkinsonic move-
ments in psychiatry. Negative symptoms were as-
sessed using the scale for the assessment of nega-
tive symptoms (SANS) (22). Anxiety was measured
using the Hamilton Anxiety Scale (HAM-A) (23).

All psychopathological ratings were done by
G.N. and J.W., who both had completed special
rating training. Assessment of the intrarater and in-
terrater reliability showed average intraclass corre-
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FIG. 1. Ball experiment in an acute akinetic catatonic patient: original position (A); catching (B,C); and throwing 1 (D,E). "
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