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C

atatonia is a motor dysregulation syndrome due to different causes
that often develops into immobility. Immobility in catatonia
patients is accompanied by blood stasis that increases the risk of venous
thromboembolism (ie, a blood clot in a vein). Venous thromboembolisms
can be a deep vein thrombosis (DVT) or a pulmonary embolism (PE).
Ishida and colleagues1 reported that the incidence of DVT in catatonia
patients was significantly higher than that of noncatatonia patients with
physical restraints (35.7% and 10.6%, respectively). The trigger of DVT is
postulated to be involved with immobility due to stupor, as well as medical
practices such as physical restraints and sedation with antipsychotics.2–4
Methods: Data were obtained retrospectively via
Other complications often occur in catatonia patients (eg, aspiration
chart review for 5 psychiatric inpatients diagnosed
with catatonia based on DSM-IV-TR or DSM-5 criteria
pneumonia, contracture, decubitus ulcer),5 resulting in a longer duration of
from April 2010 to March 2017 who underwent ECT
illness. Several studies6–9 have addressed the question of whether a longer
after developing a DVT.
duration of catatonic symptoms could cause poor treatment responses to
Results: All 5 patients received anticoagulation
not only benzodiazepines but also electroconvulsive therapy (ECT). In this
therapy after the onset of DVT and underwent
regard, it is important to resolve catatonic symptoms as soon as possible
subsequent ECT. Three patients had distal DVT
before the development of complications and treatment resistance.
(thromboses located below the knee in the calf
ECT has been reported to be the most effective therapy for catatonic
veins) before ECT, which did not result in an onset
6,8,10 Although ECT is generally considered a safe procedure,11
patients.
of PE in the course of ECT. One had a proximal DVT
12–14 reported that PEs have occurred during ECT sessions
(thromboses in the popliteal vein and above), and the a few studies
and that the PEs probably led to sudden death. Mamah and colleagues15
ECT session was completed without the occurrence
of PE. In the fifth patient, a proximal DVT developed
suggested that the pathogenesis of the onset of a PE during an ECT session
into a PE after an ECT session.
could lie in strenuous muscle contraction due to a generalized seizure,
resulting in the detachment of a clot and embolization from residual
Conclusions: These results suggest that it is
important to determine the location of a DVT and to
DVT. However, the risk of PE during ECT sessions remains controversial;
continue anticoagulation therapy until a proximal
different lines of evidence showed that ECT sessions could be successfully
DVT disappears before ECT is performed.
completed after the development of a venous thromboembolism with no
Prim Care Companion CNS Disord 2018;20(4):18m02286 complications.10,16–19
The risk of developing a PE is considered to be higher in patients with
To cite: Inagawa Y, Saito S, Okada T, et al. Electroconvulsive
a proximal DVT (ie, a DVT located in veins above the knee) compared
therapy for catatonia with deep venous thrombosis:
a case series. Prim Care Companion CNS Disord.
to patients with a distal DVT (ie, a DVT below the knee).20 Nevertheless,
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to our knowledge, there is no report elucidating the association between
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the location of a residual DVT and the new onset of a PE during an ECT
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ABSTRACT

Objective: Catatonia is a motor dysregulation
syndrome often accompanied by deep vein
thrombosis (DVT) and pulmonary embolism
(PE). Although electroconvulsive therapy (ECT) is
effective for catatonia, it is unknown whether ECT
contributes to the onset of a PE from a residual DVT.
The objective of this case series is to examine and
propose safety methods for ECT in catatonia patients
with a DVT.

of Psychiatry, Jichi Medical University, 3311-1
Yakushiji, Shimotsuke, Tochigi, 329-0498, Japan
(d07sm011@gmail.com).

METHODS
Through chart review, we identified patients diagnosed with catatonia
based on the DSM-IV-TR or DSM-5 criteria who were admitted to the
psychiatric ward of Jichi Medical University Hospital between April
2010 and March 2017. The clinical data of the patients including the
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■■ Whether electroconvulsive therapy (ECT) for patients with
deep vein thrombosis (DVT) could provoke an onset of
pulmonary embolism remains controversial.

■■ This case series suggests that ECT could be considered a
safe treatment for individuals with a distal DVT.

■■ It is important to determine the location of a DVT and to
continue anticoagulation therapy until a proximal DVT
disappears before ECT is performed.

diagnosis, clinical manifestations of catatonia, laboratory
data, computed tomography (CT) images, and clinical course
during ECT sessions were obtained. Anesthesia was induced
through intravenous propofol 50 mg or thiopental 100–275
mg. Muscle relaxation was induced through intravenous
rocuronium 20–30 mg or suxamethonium 30–40 mg.
Informed consents were obtained from all patients to
publish the case reports. The patient information has been
de-identified to protect anonymity. Ethical approval for this
retrospective study was granted by the Ethics Committee at
Jichi Medical University.
RESULTS
Over a period of 8 years, 5 patients with catatonia had
undergone ECT after developing a DVT. The patients’
clinical features are summarized in Table 1. All 5 patients
were women and Japanese, with a mean age of 55.2 years.
Three of the 5 patients had schizophrenia, 1 patient had
bipolar I disorder, and 1 patient had major depressive
disorder. All of the patients were administered anticoagulant
medications during their ECT sessions, and no bleedingrelated complications occurred.

thrombosis located in the popliteal, femoral, or iliac veins)
and distal DVTs (a thrombosis located in the veins of the
calf, including the anterior tibial vein, posterior tibial vein,
and peroneal veins). Four of the patients, who needed to
be physically restrained due to psychomotor excitement or
self-removal of tubes and devices, developed a distal DVT.
The remaining patient (patient 5), who had a past medical
history of DVT, developed proximal DVT and subsequent
PE without physical restraint. Additionally, in patient 5,
ultrasonography was ineffective for evaluating the existence
of a DVT above the popliteal vein.
In the following section, the cases of patients 1, 4, and
5 are presented (patient numbers are as noted in Table 1).
Since the clinical course of patients 2 and 3 were similar to
that of patient 1, we do not describe those cases to avoid
redundancy.
CASES
Patient 1
A 60-year-old Japanese woman with a history of multiple
hospitalizations due to recurrent bipolar disorder exhibited
insomnia, hypochondriac symptoms, and depression. One
month later, she was admitted to a psychiatric hospital. At
admission, the laboratory evaluation showed dehydration
with hypernatremia and mild renal dysfunction, and she
was transferred to a general hospital. For the treatment
of the patient’s dehydration, hypernatremia, and mild
renal dysfunction, fluid replacement was conducted, and
lithium was discontinued. Several months after discharge,
she presented with insomnia and depressive symptoms
again, resulting in readmission to the psychiatric hospital.
She gradually showed marked psychomotor excitement,

Table 1. Characteristics of 5 Patients With Catatonia
Characteristic
Age at admission, y
Sex
Diagnosis

Physical restraint
Past medical history of DVT
Residual DVT during ECT
D-dimer before ECT (μg/mL)
Anticoagulation therapy
(range of aPTT or INR)

Patient 1
60
Female
Bipolar I disorder
depressed with psychotic
features with catatonia
(DSM-5)
Yes
No
Distal DVT
2.6
Rivaroxaban

Duration of anticoagulation
21 d
therapy prior to first ECT session
Muscle relaxant (range of dose) Rocuronium
(20–30 mg)
Outcome of ECT
No complications

Patient 2
45
Female
Schizophrenia
catatonic type
(DSM-IV-TR)
Yes
No
Distal DVT
(organized)
7.1
Subcutaneous
injection of
heparin
Started 1 d after
the onset of DVT
Suxamethonium
(30–40 mg)
No complications

Patient 3
58
Female
Schizophrenia with
catatonia (DSM-5)

Patient 4
78
Female
Major depressive
disorder with psychotic
features with catatonia
(DSM-5)
Yes
Yes
No
No
Distal DVT
Proximal DVT
(resolved before ECT)
(adherent type)
4.1
3.8
Heparin (39.4–59.8 sec) Heparin (36.3–39.1 sec)
Warfarin (1.83–2.75)
Rivaroxaban

Patient 5
35
Female
Schizophrenia
catatonic type
(DSM-IV-TR)
No
Yes
Proximal DVT
(organized)
5.6
Heparin (42.0–63.9 sec)
Warfarin (1.27–2.63)

14 d

10 d

1d

Rocuronium
(30–50 mg)
No complications

Rocuronium
(20–25 mg)
No complications

Suxamethonium
(40 mg)
PE

Abbreviations: aPTT = activated partial thromboplastin time, DVT = deep venous thrombosis, ECT = electroconvulsive therapy, INR = international normalized
ratio, PE = pulmonary embolism.
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Patient 4
A Japanese woman developed Parkinson’s disease at
the age of 73 years. Antiparkinson medications had kept
her medically stable for 5 years. At the age of 78 years, she
presented to the hospital with visual hallucinations. Several
months later, she was admitted to the neurologic ward in
our hospital because she refused to eat due to her delusion of
guilt, and she became bedridden. On hospital day 3, physical
restraint was performed to prevent her from slipping down
or falling from the bed. On hospital day 4, she was diagnosed
with major depressive disorder with psychotic features;
mirtazapine 15 mg/d and quetiapine 37.5 mg/d were started.
On hospital day 7, laboratory results showed an increase
in D-dimer (17.0 μg/mL) and fibrinogen degradation
products (21.7 μg/mL). CT with contrast revealed the new

PEs and DVTs in the right popliteal vein and left soleal
vein (proximal and distal DVTs). Continuous intravenous
heparin infusion was initiated (10,000–15,000 units/d).
However, catatonic features including mutism, negativism,
and stupor were gradually apparent. On hospital day 11, she
was transferred to our psychiatric ward.
The continuous intravenous heparin infusion was
switched to an administration of rivaroxaban via a nasal
tube on hospital day 11. Two days later, reexamination by
CT with contrast revealed that the bilateral PEs had reduced,
whereas the DVT located in the right popliteal vein had
not diminished. Echocardiography showed normal cardiac
function. On hospital day 14, the patient presented with a
high fever (101.3°F) and a decrease in oxygen saturation
(90% in room air) because she had developed aspiration
pneumonia due to dysphagia. Oxygen supplementation and
ampicillin/sulbactam 3.0 g every 8 hours were started.
Although a reexamination by CT with contrast showed
residual DVT in the right popliteal vein (a proximal DVT),
the benefits of ECT were weighed against the risk of the
onset of PE and bleeding since the patient’s persistent
depressive symptoms and other complications had caused
muscle weakness, leading to a poor prognosis. ECT was
proposed with those risks, and written informed consent
was obtained from her family. On hospital day 17, the first
ECT session was initiated. After the fourth ECT session,
the patient’s depressive symptoms and delusion of guilt
dramatically resolved. ECT was discontinued after a total
of 6 sessions due to the patient’s clinical stability. She was
transferred to another hospital on day 60 because she
needed a continuation of rehabilitation for dysphagia.
Patient 5
The patient was a 35-year-old Japanese woman. At
the age of 15 years, she developed schizophrenia with
persecutory delusions and insomnia, which required 4
months of hospitalization in our psychiatric ward. At the
age of 32 years, she decided to stop taking antipsychotic
medication because of her pregnancy. One day after her
delivery, she suddenly presented with delusional perception,
severe confusion, and psychomotor excitement. She was
immediately transferred to our psychiatric ward, and
haloperidol and chlorpromazine were started. When the
patient complained of pain in her left leg, CT with contrast
was performed. The CT results revealed a DVT below her
knee (a distal DVT), but anticoagulant medication was
not started due to the risk of obstetric bleeding, which
was weighed against the benefit of treating the DVT. Two
months after the hospitalization, she remitted and was
discharged with a regimen of olanzapine 5 mg/d.
At the age of 35 years, the patient exhibited insomnia
after a huge earthquake occurred off the east coast of
Japan. Seven days after the earthquake, she was admitted
to our psychiatric ward with a recurrence of persecutory
delusions and severe confusion. At admission, she presented
with severe psychomotor excitement and negativism. The
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which was treated with an intravenous administration of
flunitrazepam and haloperidol. Nine days later, her arterial
oxygen saturation dropped to 85% on room air. Laboratory
test results revealed elevations of D-dimer (30.2 μg/mL)
and fibrinogen degradation products (43.2 μg/mL), thus
new onset of a PE was suspected. She was referred to the
intensive care unit in our hospital.
Contrast-enhanced CT demonstrated bilateral
pulmonary infarction and DVTs in the left popliteal vein
and bilateral tibial veins (ie, proximal and distal DVTs).
She was initially treated with 5,000 units of heparin and
800,000 units of monteplase, followed by a continuous
intravenous heparin infusion. On day 5, reexamination by
CT with contrast revealed reduction of the PE, and residual
DVT was found only in bilateral tibial veins (distal DVT).
The heparin infusion was replaced by oral rivaroxaban
treatment at a dose of 15 mg/d. However, she refused to
take this medicine and presented with pica (she ate wooden
chopsticks). Physical restraint was used to prevent the
self-removal of intravenous lines and the nasal tube, and
flunitrazepam and lorazepam were started. On day 10, she
was transferred to the psychiatric ward.
Due to marked mutism, stupor, and posturing, she could
not eat or take medication voluntarily. She was diagnosed
with catatonia, and the administration of medication
and feeding via a nasal tube was initiated. On day 13, she
pulled her nasal tube out despite the physical restraints.
Since the treatment with benzodiazepines was found to be
ineffective, the initiation of ECT was considered. On day 16,
a laboratory investigation revealed a decrease in D-dimer
(2.6 μg/mL), which indicated a low risk of a new onset of a
PE. The patient’s family gave written informed consent, and
a course of bilateral ECT was started. After the third ECT
session, the patient was able to take food and medication
orally. Since her catatonic features and delusions resolved,
the ECT was discontinued (6 sessions in total), and the use
of physical restraint was stopped. Lithium was restarted at
400 mg and gradually increased to 1,000 mg (0.58 mEq/L).
Three months after discharge, oral rivaroxaban treatment
was discontinued. The patient remained in remission for
2 years.
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DISCUSSION
All 5 of the catatonia patients in this case series received
anticoagulation therapy for distal or proximal DVTs.
Although the administration of anticoagulation therapy for
a distal DVT remains controversial because of the bleeding
risk, it is reported that anticoagulation therapy reduces the
risk of the onset of PE. For example, Utter et al21 reported
that anticoagulation therapy reduced the rate of onset
of both proximal DVT and PE from distal DVT. Since
proximal DVT is considered to be a higher risk factor for
PE, it is necessary to continue anticoagulant treatment even
for a distal DVT for at least 6 weeks to 3 months to prevent
the subsequent development of a proximal DVT.22,23
On the other hand, anticoagulation therapy is generally
thought to induce bleeding tendency.21 There are several
reports that anticoagulation therapy did not increase
the risk of bleeding during ECT. Mehta et al24 reported
no ECT-related complications due to warfarin therapy
among 35 patients. Our findings are also in line with a
study25 reporting no ECT-related complications due to
rivaroxaban therapy. However, Suzuki et al19 suggested
that the discontinuation of heparin before each ECT
session prevented brain hemorrhage induced by transient

that anticoagulation therapy is a beneficial treatment for
patients with distal DVTs during ECT to prevent the
propagation of the DVT and a new onset of PE.
There are several reports indicating that the courses
of ECT were safely completed after the development of a
venous thromboembolism. The case reports by Dean and
Coconcea,16 Pandya et al,17 and Singh and Wahi18 showed no
recurrence of PE during ECT sessions after the development
of PE. Medda et al10 reported that a catatonia patient with
DVT in a popliteal vein (a proximal DVT) safely underwent
ECT after anticoagulation therapy. However, in those
cases, it was unknown whether the residual DVT vanished
with anticoagulation therapy just before the initiation of
ECT. Suzuki et al19 showed that 2 patients with PE safely
underwent ECT sessions after the absence of residual DVT
was observed. To our knowledge, there have been no reports
of the location of residual DVT just before the initiation of
ECT. Taken together, the past and present reports highlight
that the association of the onset of PE and the location of
residual DVT remains unclear.
Patients 1–3 developed a distal DVT and received
anticoagulation therapy. Although in patient 3 the DVT
resolved before the initiation of ECT, residual distal DVT
existed in patients 1 and 2. Additionally, patient 4 developed
a DVT in the popliteal vein (a proximal DVT) just before her
ECT sessions. There were no complications in these cases,
suggesting that the benefits of ECT outweighed the risk of
embolization from residual DVT and other complications,
including aspiration pneumonia, contracture, or decubitus
ulcer. Moreover, the anticoagulation therapy might have
prevented the new development of DVT in all 4 patients.
In patient 5, however, anticoagulant treatment was
ineffective in the prophylaxis against PE. We could not
confirm the absence of a proximal DVT above the popliteal
vein by ultrasonography. A possible explanation is that
the new onset of PE was derived from the proximal vein,
which we could not assess. In addition, it was reported that
the embolization from residual DVT could result from
strenuous muscle contraction due to a generalized seizure.15
Since the onset of PE occurred 1 day after the second session
of ECT and the patient had received muscle relaxants to
prevent strenuous muscle contraction during each ECT
session, ECT might not directly contribute to embolization
from residual DVT.
Although it is generally necessary to continue
anticoagulation therapy for 6 weeks to 3 months, a longer
duration of catatonic symptoms could cause a poor
response to medication or ECT. As noted, it is important
to initiate ECT immediately in patients with catatonia to
prevent subsequent complications. On the basis of these
findings, we suggest that anticoagulation therapy should
be continued until a proximal DVT disappears before
safely initiating ECT. In cases in which ultrasonography
does not reveal whether a DVT exists in proximal veins,
clinicians should be cautioned to perform subsequent CT
with contrast to detect the existence of DVT in whole veins.
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laboratory examination was notable for the elevation of
creatine phosphokinase (9,467 U/L) with a high fever
(> 100.4°F). For her catatonic symptoms, intravenous
diazepam 10 mg/d was started. On the following day, her
excitement and high fever resolved. Intravenous haloperidol
15 mg/d and oral olanzapine 10 mg/d were then initiated.
On day 6, the patient developed a high fever (> 100.4°F),
tachycardia (> 180 beats/min), muscle rigidity, catalepsy,
and stupor. A laboratory examination revealed a decrease
in creatine phosphokinase (1,559 U/L). Since malignant
catatonia was suspected, the antipsychotic medication
was withdrawn. On day 8, a course of bilateral ECT was
initiated after written informed consent was obtained from
her family. One day after the first ECT session, a laboratory
investigation showed an elevation of D-dimer (5.6 μg/mL).
Ultrasonography revealed an organized DVT in the left
popliteal vein (a proximal DVT), but we could not evaluate
the existence of DVT above the popliteal vein because the
patient was unable to cooperate with the test and enhanced
CT. A continuous intravenous heparin infusion was started
immediately. Since her catatonia symptoms were persistent,
the continuation of ECT was considered. After the risk of
the onset of PE and cerebral hemorrhage in the course of
ECT was explained, the patient’s family provided written
consent to continue the treatment. On hospital day 10,
the second ECT session was performed. The continuous
administration of heparin was discontinued 6 hours before
the ECT session to prevent subsequent brain hemorrhage.19
One day after the second session, the patient’s oxygen
saturation was decreased to 86% in room air, and CT with
contrast detected the new onset of bilateral PEs. The ECT
session was then discontinued.
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In short, ECT for patients with a DVT might be possible
after the absence or disappearance of a proximal DVT is
confirmed.
The benefits of initiating ECT should always be weighed
against the risks of PE from residual DVT. If the risks
are weighed against the benefits of ECT, anticoagulant
treatment for a residual DVT should take precedence over
the initiation of ECT. In contrast, given that the benefits

