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Objective. We present a narrative review of pediatric catatonia and a case report illustrating the complexity of management of
psychosis in a child with catatonia. Method. The literature search used the text terms pediatric, catatonia, and antipsychotics
and the search engines PubMed and EBSCO. All references from peer-reviewed journals were reviewed for treatment strategies
specific to management in children who are also psychotic. Findings. This 8-year-old girl presented with psychotic symptoms
which were initially treated with antipsychotics and evolved into life-threatening catatonia that was eventually stabilized with a
total daily dose of 46mg of lorazepam. Lower doses led to recurrence. Once catatonia improved, she tolerated combined
benzodiazepine and antipsychotic treatment. Long-term maintenance over 5 years required maintenance treatment with both
benzodiazepines and antipsychotics to prevent relapse. Conclusions. The extraordinary doses of benzodiazepines found to be
optimal for management of catatonia in this child led to improved alertness and orientation, without evident sedation.
Catatonia did not recur with later management of psychosis using neuroleptics when added to lorazepam. The current
literature on pediatric catatonia does not provide guidance on dose maintenance or when and if to rechallenge with antipsychotics.

1. Introduction

Catatonia is considered a unique neurobiological
syndrome [1], described in DSM 5 as including three
diagnostic categories: catatonic disorder due to another
medical condition, catatonia associated with another men-
tal disorder (catatonia specifier), and unspecified catatonia.
The traditional category of catatonic schizophrenia has
been deleted. The DSM 5 criteria require three of the
following symptoms: stupor, catalepsy, waxy flexibility,
mutism, negativism, posturing, mannerisms, stereotypy,
agitation, grimacing, echolalia, and echopraxia. Rigidity,
self-injurious behavior, and repetitive movements have
also been described [2].

Catatonia is considered to be “a systemic medical
syndrome” [3, 4] with a prevalence of approximately 7%
[5]–10% [6, 7] of inpatient admissions and a 60-fold increase
in mortality as compared with youths in the general popula-
tion [8] or up to 10–20% of cases [2]. The prevalence of
catatonia in autism may be as high as 17% [9] and more
likely to become recurrent or chronic [10]. Catatonia can
be retarded and/or excited and in its most severe form is
known as “malignant” catatonia with delirium, fever, auto-
nomic instability, and motoric abnormalities. An in vivo
single-photon emission computed tomography (SPECT)
study of benzodiazepine distribution catatonic symptoms
showed a decreased density of gamma-aminobutyric acid-
A (GABA-A) in the left sensorimotor and right parietal
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cortex [11]. A functional magnetic resonance imaging
(fMRI) study showed reduced motor activation of the con-
tralateral motor cortex [12]. The patient was never able to
comply with or consent to getting an electroencephalogram
(EEG). Malignant catatonia is an acute toxic state that can
be precipitated by the use of antipsychotics [13–16].

A wide range of both psychiatric and medical conditions
have been found to be associated with catatonia including
autism [9, 17–21], schizophrenia [22, 23], trauma [24, 25],
affective disorders [8], Pediatric Acute-Onset Neuropsychi-
atric Syndrome (PANS) [26], Tourette syndrome, mutism,
and obsessive-compulsive disorder (OCD) [27]. Medical
conditions associated with catatonia have included anti-N-
methyl-D-aspartate (anti-NMDA) encephalitis and other
forms of autoimmune encephalitis [28–33], autoimmune
disorders [34], systemic lupus erythematosus [35, 36],
encephalitis [37], infection [38], seizures [39], drug reactions
[40–43], genetic disorders [44], and inborn errors of metab-
olism [39]. Dhossche and Wachtel reported on a host of
other pediatric disorders that can present with catatonia,
leading him to refer to the disorder as “hidden in plain sight”
(1). Lack of recognition of the disorder has been a particular
concern, especially in view of the concern that misdiagnosis
and treatment with neuroleptics could lead to a worsening of
the condition (2).

Lorazepam [45–47] and electroconvulsive therapy (ECT)
[45–59] have been described in multiple case reports as
effective treatments. Lorazepam has been used both as a
challenging procedure to facilitate the diagnosis of catatonia
[60] and as treatment with a range from low [46] to very
high oral or parenteral [61] doses. Difficulties with consent-
ing and access to ECT in pediatrics have meant that ECT has
been used largely in cases refractory to lorazepam, although
ECT has been shown to be quick and effective [54, 62].

Most of what we know about catatonia has been based
on case series, in which expert consensus or historical prece-
dent has been the basis for treatment recommendations. In a
review of the literature and case reports, we found a lack of
clarity on benzodiazepine dose, adverse events associated
with benzodiazepine treatment, required duration of benzo-
diazepine treatment, potential problems in tapering loraze-
pam, and challenges in outpatient use of high-dose
lorazepam.

Our review did not identify any guidance on the use of
neuroleptics in children with catatonia and psychosis.
Of the many cases of catatonia reported in the literature,
we only found four reports in which treatment included
both lorazepam and an antipsychotic (olanzapine) [63–66],
although this does not mean combination antipsychotic/lor-
azepam treatment is not occurring in practice. If antipsy-
chotics are considered to be contraindicated in catatonia,
this raises the question of how to treat chronic or recurrent
catatonia in the presence of serious psychosis, especially
when ECT is not an option.

We present a case of life-threatening catatonia in an 8-
year-old child. The case is remarkable for the young age of
presentation, the presence of ongoing psychosis, the need
for extreme doses of benzodiazepines to stabilize the catato-
nia, and tolerance of antipsychotic medication when added

to lorazepam, despite ongoing symptoms of catatonia. All
identifying details have been removed, and the IRB has
approved publication without patient consent.

2. Case Report

This was an immigrant Marshallese family living in a rural
area. Past development included developmental and lan-
guage delays. The only family psychiatric history was a
one-week episode of sleeplessness, agitation, odd behavior,
and fearfulness in an older sister at age 3 years.

At age 8 years, the patient presented with a new onset of
isolation, fearfulness, mumbling and laughing to herself,
sleeplessness, and screaming. She was observed to be halluci-
nating and referred to herself by a name other than her own.
Teachers complained of threatening behavior and aggres-
sion. The emergency psychiatrist diagnosed childhood-
onset psychosis and started oral aripiprazole 5mg daily,
which was ineffective, and switched to oral risperidone
1mg. There was no rigidity, fever, or abnormality in vital
signs. She received IV hydration and lorazepam 1.5mg and
midazolam 3mg once and was transferred to a tertiary chil-
dren’s hospital pediatric intensive care unit in restraints
because of extreme excitement, food and liquid refusal,
absence of sleep, negativism, grimacing, and self-injurious
behavior. Physical exam remained normal. She was diag-
nosed as having excited catatonia. She was unable to com-
municate, incontinent, and unresponsive to painful stimuli.

An organic workup including comprehensive lab work,
MRI, cerebrospinal fluid (CSF) studies, anti-NMDA anti-
bodies, heavy metal and copper testing, autoimmune studies,
and antistreptolysin O (ASO) titers was unremarkable. Anti-
psychotics were discontinued and sedation initiated with
dexmedetomidine (an alpha 2 adrenergic agonist) at
0.4mcg/g/h and lorazepam 2mg IV q6hrs. The lorazepam
dose was increased and dexmedetomidine discontinued over
three days. The patient was transferred from the intensive
care unit (ICU) to a pediatric ward on midazolam at
0.1mg/kg/hr 2.5mg q4 hrs and lorazepam 2.5mg q4H with
additional PRN doses for agitation. IV medication was grad-
ually switched to oral lorazepam, which had to be titrated to
9mg po qid or 36mg total daily dose. In addition to the
scheduled lorazepam, the patient received prn lorazepam,
such that the highest total daily dose of lorazepam adminis-
tered was 46mg. This dose of lorazepam was tolerated with-
out sedation, respiratory difficulty, slurred speech, or ataxia.
Despite improvement, the patient was still hallucinating.

The patient was admitted to psychiatry inpatient for
management of psychosis on lorazepam which was cross-
tapered over 3 weeks to clonazepam 1mg qam and 2mg
po qhs. After an eight-week inpatient psychiatry stay, she
was discharged on this dose of clonazepam and risperidone
1mg PO QAM and 2mg PO QHS. The antipsychotic was
changed to aripiprazole 2mg po qd at the patient’s request,
and clonazepam was maintained at 2mg qd. Episodes of
accidental abrupt discontinuation of clonazepam would lead
to an acute deterioration with expected withdrawal symp-
toms such as insomnia and also other symptoms consistent
with the initial presentation of catatonia such as extreme
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excitement and screaming. Episodic attempts to reduce the
dose of benzodiazepine would also lead to a recurrence of
catatonic symptoms. Five years later, she remains stable on
aripiprazole 2mg and clonazepam 2mg.

3. Discussion

The presentation of excited catatonia in this child is consis-
tent with past literature in the acute onset, extreme fear,
absence of medical findings, and the response to high doses
of lorazepam. However, several aspects of the presentation
are unique. This is the youngest case of catatonia we identi-
fied in the literature. The dose of lorazepam required to sta-
bilize the catatonia was considerably higher than has been
previously reported and seemed to be tolerated without
any of the usual expected side effects of benzodiazepines
and a clearing of sensorium rather than confusion. This
raises the possibility that high-dose benzodiazepine treat-
ment in catatonia has a distinct pathway of action, as
opposed to benzodiazepine treatment of anxiety, perhaps
in remediating the GABA-A abnormalities associated with
the disorder. There are 4 previous case reports of treatment
of catatonia and psychosis, in which psychosis has been suc-
cessfully treated with antipsychotic medication following
stabilization with benzodiazepine [63–66]. Our case presen-
tation provides support for the conclusion of one of these
authors who proposed, “a modification to the standard treat-
ment protocol for catatonia, especially in those patients with
schizophrenia with catatonic features” to consider the intro-
duction of antipsychotic treatment earlier in treatment [63].
It is noteworthy in this case that antipsychotic medication
was poorly tolerated and ineffective, until after the patient
was stabilized on lorazepam. Maintenance treatment was
required for both catatonia and psychosis which had a
chronic course without return to the previous level of func-
tioning. Maintenance outpatient treatment of benzodiaze-
pines in a young child also raises concerns, such as the risk
of a seizure in the event of nonadherence. This single case
report of management of catatonia and psychosis in a young
child contributes to the literature on this unique comorbid-
ity. It is limited by the absence of sequential ratings on the
Busch Francis Rating Scale, although this scale is not vali-
dated beyond agreement with clinical observation which is
well described in the case report [5] and also not validated
in young children. A case series looking at alternative treat-
ment strategies and outcomes for catatonia in young chil-
dren with psychosis is needed. Catatonia presenting with
psychosis may require aggressive treatment of both
conditions.
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