KAIJA JÄRVENTAUSTA, RIIKKA MÄKELÄ, ESA LEINONEN, NIKO SEPPÄLÄ

SEVERE CATATONIA SUCCESSFULLY TREATED WITH
TWICE-DAILY ECT: A CASE REPORT AND A BRIEF REVIEW
ABSTRACT
Catatonia is a severe motor dysregulation syndrome. It is a subtype of schizophrenia, but it can also occur in association with
other psychiatric conditions as well as with some general medical and neurological diseases. In emergency departments and
inpatient units, catatonia may not be familiar and can be under-recognized. Untreated catatonia may lead to death in the worst
case. Early detection and diagnosis of catatonia is life-saving. The collaboration, education and liaison between somatic and
psychiatric specialities in emergency departments is essential to improve diagnostics and treatment. Lorazepam is the first-line
therapy for catatonia, but in life-threatening situations and refractory cases ECT is preferable. It should be started with bilateral
high-dose technique and given daily until the symptoms are relieved. Antipsychotics worsen the symptoms of catatonia, but if
psychotic symptoms complicate the catatonic state, antipsychotic treatment should be considered, favouring second-generation
antipsychotics. Clozapine can be used in very delusional patients. Here is described a very severe catatonia case, successfully
treated with twice-daily ECT and close collaboration of different specialities. This case highlights the power of ECT in lifethreatening catatonia, as well as the essential support from other ECT specialists in decision making and not giving up too early
when treating rare and most refractory cases with ECT.
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INTRODUCTION
Catatonia is defined as a motor dysregulation syndrome with
alterations in mood, behaviour and thinking. The Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) requires that at least three of the following symptoms
should be present for diagnosis of catatonia: catalepsy, waxy
flexibility, stupor, agitation (in the absence of external stimuli),
mutism, negativism, posturing, mannerisms, stereotypies,
grimacing, echolalia and echopraxia (DSM-5, Francis et al.
2010, Tandon et al. 2013). Catatonia is a new individual category
in ICD-11 (ICD-11).
While catatonia is a subtype of schizophrenia, it is also
defined to occur in association with mood disorders: mania,
melancholia and psychotic depression. Interestingly, more
catatonia patients suffer from bipolar disorder (Rosebush et
al. 2010, Fink et al. 2010, Abrams et al. 1976) rather than
schizophrenia. Catatonia may also occur in association with
other psychiatric conditions, like obsessive-compulsive disorder,
post-traumatic stress disorder, extreme fear reactions and
withdrawal syndromes (Fontanelle et al. 2007, Shiloh et al. 1995,
Moskowitz et al. 2004, Geoffroy et al. 2012, Parameswaran et
al. 2011). Frontal circuitry brain disease and autism spectrum
are also linked to catatonia, likewise psychoactive substance use
(antipsychotic medications, amphetamine, phencyclidine) and
drug intoxications (Taylor and Fink 2003, Fink 2013, Dhossche
et al. 2006). Moreover, catatonia is related to some general
medical and neurological diseases. It has been proposed that
25% of catatonia cases have an underlying general medical
cause, like metabolic disease, infection (CNS or other) or
seizure disorder (Daniels 2009).
Catatonia is commonly associated with anti-NMDAR
encephalitis (Lazar-Molnar 2015, Gulyayeva et al. 2014).
Although catatonia is commonly linked in CNS infections,
numerous infectious diseases, including respiratory tract
infections and systemic viral or bacterial infections, may also
contribute to an outbreak of catatonia. The mechanism of how
an infection might influence catatonia is unclear. It has been
proposed that direct neurotoxic effect, a psychological reaction
to the infection or acute-phase response, may be involved.
(Rogers et al. 2019). During the pandemic, some case reports
of Covid-19 infection-related catatonia have been published
(Zain et al. 2021, Caan et al. 2020, Amouri et al. 2020, Gouse
et al. 2020, Zandifar et al. 2020, Mulder et al. 2020, Araujo
et al. 2020).
Catatonia is still under-recognized and may thus remain
untreated (van der Heijden 2005). Challenges with the recognition
of catatonia are often related to fluctuation of symptoms (Fink
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and Taylor 2009). Movement symptoms vary and may also
be falsely interpreted as behavioural or volitional (Edwards
et al. 2012). Catatonia is frequent in emergency departments
and inpatient units where the features of the syndrome may
not be familiar.
There is no laboratory test to define or diagnose catatonia.
Laboratory tests assess the underlying conditions. Depending
on the overall symptom severity, it is recommended to assess
a complete blood count and metabolic panel, erythrocyte
sedimentation rate, C-reactive protein, blood urea nitrogen,
creatinine, serum iron, and creatine-phosphokinase, antinuclear
antibodies, and urinalysis, and magnetic resonance imaging of
the brain, electroencephalogram, cerebrospinal fluid analysis
(Rosebush and Mazurek 2011, Daniels 2009). A drug screen
for substance use is also important.
The valid rating scale, Bush-Francis Catatonia Rating Scale,
is used as an aid for detection of the syndrome (Bush et al.
1996). It is also a useful screening instrument of the symptom
severity and useful tool in evaluating the treatment response.
The Finnish translation of the scale is in preparation.
Early detection and diagnosis of catatonia is important
and life-saving. Catatonia should be considered in every
patient showing deterioration in psychomotor function and
overall responsiveness (Sienaert et al. 2011). Education in
catatonia should also be provided to emergency departments
and psychiatric liaison staff, whose collaboration is important.
The subtypes of catatonia are mainly differentiated by
the dysregulation of the motor functions: 1) retarded catatonia
with stupor, mutism, negativism (motor and other behavioural
resistance), posturing and rigidity, staring, repetitive movements
(often self-injurious), automatic obedience, lack of response to
pain; 2) excited catatonia with severe psychomotor agitation and
restlessness, pressured speech and combativeness; 3) malignant
catatonia, a life-threatening situation with fever and autonomic
abnormalities leading to stuporous exhaustion, autonomic
instability, respiratory failure, collapse, coma, and often death
if left untreated (Sienaert et al. 2011). Malignant catatonia
resembles neuroleptic malignant syndrome (NMS), which can
be considered a drug-induced form of catatonia (Sienaert et al.
2013, Fink and Taylor 2006).
The diagnosis of catatonia is supported with an acute relief
and response to benzodiazepine treatment (Sienaert et al. 2014).
Lorazepam can be used as a test for detecting catatonia and in
unclear situations it does not harm the patient even if catatonia
is not diagnosed. Lorazepam 1 or 2mg iv. or 2-4mg im. suddenly
relieves the symptoms of catatonia. Indeed, benzodiazepines
are the first-line therapy for catatonia. After initiation with
1–2mg of lorazepam every 4–12h, the dose should be adjusted
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to not sedate the patient too much, common doses vary from
8 to 24mg of lorazepam per day. If high dosages are used, a
careful monitoring of the patient is needed. The discontinuation
of lorazepam is done when catatonia symptoms are relieved,
and if they emerge again, continuation of lorazepam is needed
(Sienaert et al. 2014).
Electroconvulsive therapy (ECT) is also effective and can
be used in refractory or most severe cases (Kellner at al. 2010).
Remission may be achieved with both benzodiazepines and
ECT. If the treatment with benzodiazepines fails, ECT should
be started immediately. In life-threatening situations (malignant
catatonia or NMS), ECT is the first-choice treatment. ECT
technique should be bilateral, standard-pulse with a stimulus
dose substantially above the seizure threshold.
Antipsychotics are not generally recommended in catatonic
patients due to the risk of neuroleptic malignant syndrome
(NMS) (Rasmussen et al. 2016, Daniels 2009). Both first- and
second-generation antipsychotics, especially with high D2
blockade and increased risk for extrapyramidal side effects,
may worsen the catatonic state (Lee 2010). However, if
necessary, some second-generation antipsychotics including
clozapine could be used in very delusional patients. The use of
antipsychotics should be evaluated individually. After catatonia
is improving, second-generation antipsychotics with low D2
blockade (quetiapine, olanzapine) or with D2 partial agonism
(aripiprazole) should be favoured (Carroll et al. 2010).
N-methyl-D-aspartate (NMDA) antagonists like amantadine
(100–500mg three times a day), and its derivative memantine
(5–20 mg/day) may also relieve the symptoms of catatonia
(Carrol et al 2007).
Patients’ somatic treatment, follow-up and nursing is crucial
in order to avoid somatic complications, like dehydration,
aspiration pneumonia, pressure ulcers, nutritional deficiencies,
electrolyte disturbances, urinary tract infections and venous
thromboembolism (Clinebell K 2014). Iv. fluids and/or
nasogastric tube feeding is often required as well as anticoagulant
therapies for preventing deep vein thrombosis and pulmonary
embolism (Daniels 2009).

CASE
A man in his early 40s was referred to psychiatric hospital
due to psychotic symptoms. The patient had had initially a
diagnosis of undifferentiated schizophrenia for over 10 years,
but the diagnosis had later been changed to bipolar disorder.
The patient used quetiapine 400mg daily and had been stable
with the medication for years. He had had a febrile infection
two weeks before the onset of psychotic symptoms, but was
recovered.
DAY 0.
At admission to psychiatric hospital, the patient first could
not speak and seemed to be afraid and paranoid. At the ward
he was restless, shouting, could not communicate with the
personnel and was separated from other patients due to his
psychotic fears. He was first given intramuscular injections of
zuclopenthixol 50mg and lorazepam 4mg. Afterwards, he had
severe motor retardation and although trying to communicate
he was practically stuck.
DAY 1-2.
The next day the patient received aripiprazole 9.75mg and
lorazepam 4mg intramuscularly (Day 1). He was staring,
spoke only some separate words, needed help when eating,
and moved crawling. He was not collaborating when physical
status was examined. There was no clinical sign of meningitis
or other severe infection. In ECG there was sinus tachycardia,
no signs of ischaemia. However, in laboratory tests there
were signs of unspecified infection: CRP 82, La 87, leuk
7,2, Na 144, K 3,6, krea 79, P-Ca 2,35, ALAT 70, AFOS
63, T4V 19,7, Hb 140, tromb 446. Thereby the patient was
referred to somatic examinations and treatment. In thorax
x-ray, pneumonic infiltrate was found in left upper lung. CK
was 453, TnT 7. Ceftriaxone was started 2g im. and continued
1g a day. Aripiprazole 9.75mg im. was further given at Day 2.
Lorazepam was also given 4-8mg a day on Days 1-2.
DAY 3.
The saturation worsened, the patient could not eat or drink,
breathing frequency was elevated (28->34) and he was febrile
(37.9 centigrade). He did not communicate, he was mute.
Glasgow Coma Scale was 14. CT of the brain was normal. The
patient was hypertensive (BP 213/120) and he received labetalol
10mg. He was also hypoglycaemic. In artery-astrup pH was
7.43, pCO2 5.3, pO2 9.0, BE 2.1, lactate 0.7, urine drugs were
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negative and EEG was normal. At that time his antibiotic was
changed to cefuroxime 1.5g x 3 iv., fluid transfusion 3000ml/
day was started. Aripiprazole 9.75mg intramuscular was still
given at Day 3. Lorazepam was continued 9mg/day. At Day 3
the patient was diagnosed as having severe catatonia syndrome
and aripiprazole medication was withdrawn.
DAY 4 ONWARDS.
The clinical status on Day 4 of the patient was still not reactive;
he was stuporous and rigid, not opening his eyes, he was febrile
and overall sweaty. During the next days, lorazepam treatment
was continued 2-8mg im. up to 16mg/day. Cerebrospinal
fluid sample was taken in which no pathology was found.
Telemetry monitoring was started and low molecular weight
heparin for thrombosis prophylaxis. Autonomic instability
was present. Bush-Francis Catatonia Rating Scale was used
to define the catatonic symptoms. The patient was severely
ill and went deeper into stuporous condition, symptoms of
lethal catatonia were recognized and ECT was immediately
started with MECTA device. At initiation a bilateral stimulus
756mC, 1.0ms pulse width, 70Hz frequency, 6 s stimulus
duration was given. As an ordinary procedure, methohexital
80mg, succinylcholine 100mg, atropine 0.5mg were used
as anaesthetics. In EEG 61 s proper seizure was detected
and motor response was 23 s. The catatonic stupor relieved
immediately, after a single ECT the patient was interacting
with a nurse for hours, but towards the evening he started to get
agitated and delirious, had echolalia and paranoid delusions.
After the first three ECTs the patient was still disoriented,
delirious, agitated and had echolalia. He was given a sedating
anaesthesia drug dexmedetomidine during the daytime, and
especially at night-time in order to manage in somatic ward
and succeed in telemetry. ECT was continued daily including
weekends. After six days and six ECTs the patient was still in
labile condition but was not stuporous anymore. After a ECT
session he was always better for a few hours, but in the evening
waxy flexibility, agitation, sweating and paranoid and delirious
symptoms increased. He was still febrile and sweating a lot,
had apnoea and hypertension. The “pillow effect”, which may
be present in catatonia (when the pillow is removed, the head
is left in upper position like the pillow would still be there),
was still seen after six daily ECTs. Because the response to
ECT was incomplete and not persisting, ECT frequency was
increased to twice daily after consultation and discussion with
international ECT specialists. Stimulus was given bilaterally
and increased to 1152mC, 1,0ms, 120Hz, 6 s. After two days
of twice-daily ECTs, the patient was able to spend some time
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with his close ones, was not febrile and the fluctuation of
symptoms was not present anymore. The patient was still
somewhat retarded in psychomotor function.
Even though the response seemed to be better after
starting the twice-daily ECT, the catatonic symptoms started
to fluctuate again. The neurologist started the IVIg (Intravenous
immunoglobulin) treatment without knowledge of the NMDA
receptor antigens. IVIg was used 0.4g/kg for five days.
Bromocriptine and dantrolene were also considered but not
started. The patient was sedated with dexmedetomidine at
night-time. During the daytime he had continuous paranoid
thinking, fears and agitation. Also, the motor symptoms, waxy
flexibility, rigidity and the pillow effect continued varyingly.
Lorazepam 5mg/day p.o. was continued in addition to twicedaily ECTs. The patient was still continuously monitored, a
nurse was taking care of him all the time. After 16 twice-daily
ECTs the dexmedetomidine infusion could be stopped, and
slowly the patient got better. He received altogether 35 ECT
treatments, of which 16 were performed twice daily, 10 daily
and the rest three times a week. ECT was slowly tapered off
before stopping. After that, clozapine treatment was started
12.5mg a day, slowly titrating the dose upwards. Lorazepam
was also continued 3mg a day.
The patient was transferred to psychiatric hospital after
26 ECTs. He first needed some help in walking, had motor
retardation, slow thinking and communicating and suffered
memory problems, but tried actively to socially interact.
Clozapine relieved psychotic symptoms and was slowly titrated
to 250mg/day, corresponding to 737mmol/L of serum clozapine
concentration. Response to clozapine was adequate, and despite
the relatively small concentration there was no need to further
increase the dose. In one month problems in executive functions
and memory were relieved, likewise the psychotic symptoms,
and the patient acted normally in the ward. He was evaluated
by an occupational therapist for being able to live alone. In
a psychologist´s examination the working memory capacity
was still weak and the patient was easily stressed. He was
discharged one month after stopping the ECT treatment with
a diagnosis of undifferentiated schizophrenia, and he managed
to live alone. After three months in the psychologist´s control
examination the processing speed was better and cognitive
changes were relieved.
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DISCUSSION
The catatonia symptoms of this patient were extremely severe
and difficult to treat. Lorazepam treatment was inefficacious.
A short, immediate response was seen with ECT treatment
only persisting for a few hours. Catatonia symptoms fluctuated
and were associated with psychotic symptoms, which
made the overall treatment in a somatic ward challenging.
Rapid worsening of the catatonia symptoms and psychosis
manifestation mainly in the evenings required sedating with
an anaesthetic agent infusion of dexmedetomidine. However,
it was regarded to be the most ethical solution for this patient
at that time. Dexmedetomidine may have some autonomic
and central temperature regulation effects. Its effects on the
severe, continuing and somehow treatment-resistant catatonic
symptoms remain unclear. While autonomic instability, fever,
heavy sweating and stupor indicated lethal catatonia, clozapine
treatment was not started earlier, despite the psychotic and
delirious symptoms, in order to avoid worsening of the catatonic
symptoms. If clozapine treatment had been started earlier
it may also have relieved these symptoms and maybe the
dexmedetomidine could have been stopped earlier. Clozapine
may also be effective together with ECT treatment in treatmentresistant schizophrenia (Lally et al. 2016). The patient was
severely ill and when the response to ECT and lorazepam was
not persisting, amantadine and memantine were not considered,
likewise valproate and topiramate, even if there had been a
bipolar diagnosis at that time. Instead, IVIg treatment was
started, even without knowledge of the NMDA receptor
antigens, in order to relieve the possible NMDA encephalitis
which was considered to be behind the most severe catatonic,
psychotic and delirious symptoms.
No clear single cause could be identified underlying the
patient’s severe symptoms or triggering the onset of catatonia.
The patient had previous occasional use of cannabis, but the urine
tests were negative, which would not indicate the contribution
of cannabis. The patient had had a febrile respiratory tract
infection two weeks earlier before the onset of catatonia, which
may be considered as a predisposing factor. When the patient
was psychotic, he was first given zuclopenthixol. As a firstgeneration high-potency antipsychotic, zuclopenthixol may
predispose to catatonia or also worsen its symptoms (Pelzer et
al. 2018). It is also unclear if three consecutive daily aripiprazole
injections affected prolongation or treatment resistance of
catatonia symptoms. However, in literature aripiprazole is
presented among options to treat catatonia with or without
additional medication (Muneoka et al. 2017). In this case
it might still have worsened and lengthened the catatonic
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symptoms somewhat, given together with high-potency D2
blocker zuclopenthixol. This fact also affected the decision
not to start clozapine treatment earlier.
In this case, the diagnosis of catatonia was delayed
somewhat when evaluating the case in hindsight. The
intramuscular aripiprazole was continued despite the already
severe and worsening catatonic symptoms. The present patient
was, however, treated and examined carefully in collaboration
with specialists in internal medicine, anaesthesiology, neurology
and psychiatry. This highlights the importance of collaboration
and liaison between specialities and reminds us that catatonia
is a challenging syndrome to detect and treat. Also, when it
comes to ECT in severe catatonia, the ECT should be started
early with a high dose, standard pulse width and bilateral
stimulus. ECT should be given daily at initiation and also
go further to even twice daily, and most important, not to
give up too early. In treating this patient, the ECT doctor had
an opportunity to discuss with ECT experts internationally,
which helped the decision making and continuation of ECT
even when the response was fluctuating. It is crucial that ECT
doctors and other ECT staff have collaboration nationally and
even internationally in order to discuss and consult, especially
in these rare and severe but still treatable cases. In the present
case, ECT was a life-saving treatment.
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