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Abstract

Backgroud: Catatonia encompasses a group of severe
psychomotor syndromes affecting patients’ motor, speech,
and complex behaviors. Common features include rigid-
ity, reduced mobility, speech, sputum production, defeca-
tion, and eating. Risks associated with catatonia, such as in-
creased muscle tension and reduced swallowing and cough-
ing reflexes, along with risks from therapeutic approaches
like prolonged bed rest and sedative drugs, can elevate the
risk of aspiration pneumonia, severe pneumonia, and acute
respiratory failure. These complications significantly im-
pede catatonia treatment, leading to poor prognosis and
jeopardizing patient safety.

Case Description: In this report, we present a case of
catatonia complicated by severe pneumonia and respiratory
failure, successfully managed with modified electroconvul-
sive therapy alongside tracheotomy. We hope this case pro-
vides valuable insights for psychiatrists encountering simi-
lar scenarios, facilitating the development of rational thera-
peutic strategies for prompt improvement of patient condi-
tion.
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Introduction

Catatonia, first identified by Karl Kahlbaum in 1874
[1], is a severe neuropsychiatric syndrome characterized
by pronounced motor features such as mutism, rigidity,
staring, stereotypy, and stupor. Historically considered a
subtype of schizophrenia, catatonia is now recognized as
a psychomotor syndrome caused by a variety of factors,
including physical illnesses (e.g., infections, endocrine,
metabolic, and neurological disorders), psychiatric disor-
ders (particularly affective disorders and psychotic disor-
ders), and certain medications [2]. Catatonic states can re-
sult in complications related to immobility, dehydration, or
inability to feed, such as deep vein thrombosis (DVT), pul-
monary embolism, infections, pulmonary aspiration, and
secondary pneumonitis and/or pneumonia [3–5]. A high
mortality rate of 20% has been reported in hospitalized pa-
tients with schizophrenia presenting with catatonia [5–7].
General prevention recommendations, including monitor-
ing, are provided for patients with catatonia [4,5]. How-
ever, psychiatrists who do not work in general hospitals
may lack the experience to promptly recognize and manage
catatonia-related complications such as pneumonia and, in
rare cases, refractory respiratory failure.

Both benzodiazepines andmodified electroconvulsive
therapy (mECT) are effective treatments for catatonia [4–
8]. However, the associated risks of benzodiazepines such
as oversedation and respiratory depression, and the poten-
tial complications of ECT, including aspiration and pneu-
monia [8–11], can present a dilemma when treating a pa-
tient with catatonic, severe pneumonia, and respiratory fail-
ure. In this report, we share our experience with a catatonic
patient who could not be weaned from mechanical venti-
lation. The patient was ultimately weaned and recovered
from pneumonia following mECT administered with venti-
lator support and continuous monitoring.
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Case Description

On January 4, 2021, a 64-year-old woman with a 30-
year history of schizophrenia was admitted to the emer-
gency department of a general hospital due to shortness of
breath and fever. Two weeks before admission, she became
mute and stuporous, barely eating or drinking by herself,
and experienced persistent coughing and poor expectora-
tion after being fed by her husband. Upon admission, her
blood gas analysis revealed a PO2 of 35.7 mmHg, and a
chest computered tomography (CT) scan (Fig. 1a) showed
inflammatory infiltration across multiple lobes. Endotra-
cheal intubation and tracheotomy were performed, and all
psychotropic medications were discontinued. By the 4th
day, her respiratory failure and pneumonia had significantly
improved, but the endotracheal tube could not be removed
due to persistent stiffness and rigidity. She had to be reintu-
bated for ventilation. The patient was then transferred to our
hospital for further treatment. Our facility is a tertiary psy-
chiatric center equipped with an intensive care unit and spe-
cializes in treating psychiatric patients with complex phys-
ical conditions.

The patient had a long history of antipsychotic use,
including risperidone, clozapine, sulfanilide, and sulpiride.
Recently, she had been maintained on 250 mg of clozap-
ine and 0.5 g of sulpiride per day. Physical examination
revealed mild cyanosis of the labial concha, coarse breath
sounds in both lungs, and increased muscle tension in the
limbs. Laboratory tests showed a white blood cell (WBC)
count of 6.9× 109/L, neutrophil (NE) at 83.4%, C-reactive
protein (CRP) at 95.9 mg/L, whole blood lactate at 2.6
mmol/L, partial pressure of carbon dioxide (PaCO2) at 35
mmHg, PO2 at 56 mmHg, and oxygen saturation at 91%.
A chest CT scan performed on January 4, 2021, revealed a
small amount of pleural effusion and inflammation in both
lungs. Upon admission, she was diagnosed with aspiration
pneumonia, type I respiratory failure, schizophrenia, and
catatonia.

Following admission, the patient remained under me-
chanical ventilation and received piperacillin-tazobactam
sodium, in addition to supportive care, including the place-
ment of a nasogastric feeding tube. Following the Chinese
treatment guidelines for schizophrenia [12], a daily dose
of 0.2 g of sulpiride was administered to alleviate cata-
tonia symptoms. By the third day, the patient exhibited
limited verbal communication but persisted with rigidity
and demonstrated weak voluntary coughing. Despite moist
skin, she did not present with fever. A chest CT scan con-
ducted on January 15, 2021 (Fig. 1b), indicated improve-
ment in pneumonia. Subsequently, an extubation trial was

initiated, and intermittent ventilation was provided. How-
ever, the symptoms of catatonia showed no improvement
over the ensuing 5 days.

She remained stiff, with weakened coughing ability,
unable to breathe independently or voluntarily clear airway
secretions. A chest CT on February 1, 2021 (Fig. 1c) re-
vealed a worsening of pneumonia compared to the scan on
January 15, 2021 (Fig. 1b), attributed to persistent symp-
toms of catatonia, muscle rigidity, impaired swallowing,
and a weakened cough reflex, leading to ongoing unno-
ticed aspiration. Following a multidisciplinary consulta-
tion, which addressed considerations of mECT, anesthesia
risks, anesthesia planning, and airway management, the pa-
tient was assessed for the first time using the Bush-Francis
Catatonia Rating Scale (BFCRS), scoring 26, indicative
of significant catatonia symptoms. Following the exclu-
sion of neurological and somatic disorders through cranial
CT, electroencephalogram, and cerebrospinal fluid exami-
nation, mECT was performed three times a week for a total
of eight sessions, with tracheotomy in place. The patient’s
husband was informed of the risks associated with mECT
and provided signed consent. To minimize excessive se-
dation and adverse effects on breathing, swallowing, and
sputum clearance, it was recommended to combine mECT
with nightly Clozapine (25 mg) and benzhexol (2 mg twice
daily).

The initial bedside mECT session was conducted in
the intensive care unit on the 15th day post-admission.
Nasal enteral feeding was ceased four hours prior to the pro-
cedure. Medications administered during the operation in-
cluded Atropine (0.5 mg), etomidate (13 mg), and choline
succinate (40 mg). Oxygen was supplied to the ventila-
tor through the tracheotomy cannula, with bedside electro-
cardiographic monitoring utilized to track blood pressure,
heart rate, and oxygen saturation. The Spectrum 5000Q
electroconvulsive therapy device (Thymatron System IV)
was employed, utilizing the DGX mode and employing
double temporal lateral electrode placement. Parameters
were set with a wave width of 1.00 ms, a current of 255 mA,
seizure energy at 50%, and a sustained discharge time of 78
seconds. Post-procedure, continuous oxygen supplementa-
tion was provided, and timely suctioning was performed.

Following the second and third mECT sessions, the
patient began to exhibit gradual improvements, including
spontaneous speech with simple responses, complaints of
fatigue, spontaneous coughing with expectorated sputum,
partial self-clearance of sputum, improved muscle tension
allowing for turning over and sitting up, albeit without the
ability to independently leave the bed and walk. Subse-
quent to the fourth and fifth mECT treatments, the patient
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Fig. 1. The evolution process of inflammatory lesions shown in the patient’s chest computered tomography (CT) scan. Chest CT
images were scanned on January 4, 2021 (a), January 15, 2021 (b), February 1, 2021 (c), and February 16, 2021 (d) respectively, with
arrows indicating the areas of inflammation in the lung. (a) was taken when the patient was admitted to the emergency department due to
shortness of breath and fever, revealing severe inflammatory infiltration over several lobes. (b) showed that the pneumonia had improved
four days after her transfer to our psychiatric hospital. However, the situation shown in (c) deteriorated due to the patient’s unimproved
symptoms of catatonia, along with persistent aspiration. Finally, inflammation in the lungs was relieved in (d) after eight sessions of
modified electroconvulsive therapy (mECT) treatment, and she recovered from catatonia.
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demonstrated further progress, with the capacity for sim-
ple responses, self-feeding and drinking, spontaneous spu-
tum clearance, enhanced muscle tone, ability to transfer to
a wheelchair, and maintenance of the airway for extended
periods. Following the sixth to eighth mECT sessions, the
patient’s condition continued to improve, with the ability
to respond to questions, spontaneous coughing and expec-
toration, significant enhancement in muscle tone, mobil-
ity around the bed, consumption of liquids without aspira-
tion, and maintenance of the tracheal cannula for extended
durations. Subsequent management involved maintaining
sulpiride at 0.1 g per day, gradually increasing clozapine to
200 mg per day, ongoing supportive therapy, intermittent
closure of the tracheotomy cannula, and respiratory mus-
cle exercises. A fourth chest CT scan conducted on Febru-
ary 16, 2021 (Fig. 1d), indicated improved infections in the
right and left lobes and decreased bilateral pleural effusions.
Ultimately, the patient was successfully weaned from me-
chanical ventilation and transferred to the psychiatric ward
on day 43, subsequently being discharged on day 57, with
a BFCRS score of 6, signifying significant improvement in
catatonia symptoms.

Discussion

Catatonia is a severe and relatively common syndrome
characterized by motor and behavioral dysfunction, often
leading to significant morbidity and mortality [6]. Cata-
tonic patients are at elevated risk of experiencing severe
or life-threatening complications, such as pneumonia, de-
cubitus ulcers, malnutrition, dehydration, contractures, and
thrombosis. However, if diagnosed accurately, catatonia is
a treatable condition, with reported remission rates ranging
from 60% to 70% [8].

Uniform treatment protocols for catatonia have yet
to be established. The Guidelines for the Prevention and
Treatment of Schizophrenia in China (second edition) [12]
recommend ECT or intravenous sulpiride, while benzodi-
azepines (BDZs) have emerged as the primary first-line
treatment, boasting remission rates as high as 70–80% [13].
Typically, treatment initiates with 1 to 2 mg of lorazepam,
with doses titrated to 20 to 30 mg/day to achieve complete
symptom resolution [14,15]. Close monitoring for seda-
tion and respiratory depression is imperative when escalat-
ing the benzodiazepine dosage, a process feasible within a
general medical or psychiatric unit of a hospital [4]. mECT
should be considered a first-line intervention for patients
who do not respond to or have contraindications for BDZs,
those necessitating a swift response due to life-threatening
conditions, or when features of malignant catatonia are
present [7].

Response rates in catatonia patients treated with
mECT range from 80% to 100% [16,17]. Despite mECT
being administered with intravenous anesthesia and airway
management, there remains a possibility of complications
such as aspiration and aspiration pneumonia, which require
preventive measures [10,11]. Prior to conducting mECT in
catatonia patients, anesthesiologists should thoroughly re-
view the patients’ medical history, encompassing cardio-
vascular diseases (such as ischemic heart disease, arrhyth-
mia), pulmonary conditions (including chronic obstructive
pulmonary disease, asthma, and pneumonia), as well as
their current medications (such as heparin for deep vein
thrombosis).

Pneumonia and respiratory failure resulting frommus-
cle rigidity, decreased swallow/cough reflex, excessive
salivation, and prolonged bed rest are major contributors
to short-term mortality in catatonic patients [3]. In a clin-
ical study conducted in 2018 by a Japanese researcher,
which enrolled 140 patients with catatonic schizophrenia
and 1579 patients with non-catatonic schizophrenia, the
mortality rate in the catatonic group (7.1%) was signifi-
cantly higher than that in the non-catatonic group (1.6%).
Notably, 40% of the deaths in the catatonic group were at-
tributed to pneumonia and respiratory failure. Therefore,
the risk of respiratory failure should be carefully consid-
ered in catatonic patients, and intensive management, in-
cluding prompt endotracheal intubation, may be warranted.
The restoration of cough reflex, spontaneous coughing, and
effective sputum clearance are crucial indicators for suc-
cessful extubation [18,19].

Nevertheless, patients with chronic catatonia who per-
sist in a state of stupor and rigidity may develop dyspha-
gia, increasing the risk of recurrent, unnoticed aspirations,
which can result in repeated failures of extubation. Pro-
longed placement of a tube or mechanical ventilation can
exacerbate these complications [19,20].

Upon admission, the patient presented with at least
three symptoms, including stupor, mutism, and rigidity,
consistent with the diagnosis of catatonia and meeting the
criteria for validated catatonia (≥2 catatonia items as as-
sessed by BFCRS [5]). Given the severe pneumonia, res-
piratory failure, and ongoing ventilation, we suspected that
the overly sedative and negative inotropic effects of benzo-
diazepines might suppress the cough reflex, exacerbate spu-
tum retention, and induce respiratory depression [18]. Con-
sequently, we opted tomanage catatonic schizophrenia with
sulpiride, alongside other somatic and supportive therapies.
As attempts to extubate and remove the tracheal cannula
were met with worsening pneumonia, we recognized that
effective treatment of catatonia was essential for improving
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pneumonia outcomes. Thus, a course of mECT was pro-
posed. To ensure close monitoring, mECT sessions were
conducted at the bedside in the intensive care unit. Follow-
ing eight sessions of mECT, both the catatonia symptoms
and respiratory condition showed improvement, allowing
for the continuation of oral antipsychotic therapy.

Indeed, there is limited literature on the treatment of
patients with catatonia concurrent with severe pneumonia
and respiratory failure, particularly in China. One case
report from 1999 documented a 47-year-old male patient
with catatonia (malignant syndrome) and severe pneumo-
nia. Despite receiving a combination of lorazepam, clon-
azepam, amantadine, valproate, dantrolene, and bromocrip-
tine over 32 days, there was no improvement in catatonia
symptoms or pneumonia. Subsequently, the patient under-
went 11 sessions of ECT treatment with mechanical ven-
tilation, ultimately recovering from respiratory impairment
and catatonia [21].

The management of the present case involving cata-
tonia and severe pneumonia under tracheotomy has pro-
vided valuable insights. As recently highlighted by Toshi-
nori [22], timely administration of ECT in the intensive care
unit, while the patient with catatonia is under systemic con-
trol, can effectively alleviate catatonia symptoms and res-
piratory failure while minimizing the risk of complications
associated with prolonged hospitalization. Ultimately, ECT
emerges as the first-line treatment for catatonia patients fac-
ing life-threatening complications, necessitating careful as-
sessment and monitoring before and during anesthesia ad-
ministration.

Conclusion

We highlight here, when a psychiatrist encounters pa-
tient with schizophrenia and severe pneumonia or respira-
tory failure, electroconvulsive therapy (ECT) should be ad-
ministered as early as possible to improve the symptoms of
catatonia in order to reducing recurrent aspirition and facil-
itate the improvement of severe pneumonia.
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