
LETTERS TO THE EDITOR
Safe Treatment of a
Patient With an Ommaya

Reservoir With
Electroconvulsive Therapy
To the Editor,
A 58-year-old Caucasian female with a
history of diffuse large B-cell lym-

phoma presented with a severe depressive
episode with psychotic features and intense
suicidal ideation. She was diagnosed with
diffuse large B-cell lymphoma 3 years be-
fore her first depressive episode. At the time
of diagnosis, computed tomography of the
chest, abdomen, and pelvis and bone mar-
row biopsy showed diffuse infiltration of
bilateral kidneys, retroperitoneal soft tis-
sue, pelvis, and spine. The patient started
chemo-immunotherapy with hyper-CVAD
(cyclophosphamide, vincristine, doxorubi-
cin, and dexamethasone). After cerebrospi-
nal fluid analysis revealed lymphoma cells,
an Ommaya reservoir was placed for intra-
thecal chemotherapy.

Several months after starting chemo-
therapy, she experienced her first episode of
depression characterized by decreased appe-
tite, lowenergy, apathy, anhedonia, tearfulness,
hopelessness, helplessness, worthlessness,
delusions of guilt, and suicidal ideation.
Trials of sertraline, fluoxetine, venlafaxine, and
mirtazapine were ineffective or poorly tolerated
owing to restless leg symptoms. Depressive
symptoms improvedwith olanzapine augmen-
tation; however, this was also discontinued
owing to severe akathisia and acute dysto-
nia. Electroconvulsive therapy (ECT) was
discussed, and neurosurgical consultation
was pursued before treatment to assess
risks of treatment with the Ommaya reser-
voir, whichwere determined to beminimal.

The patient underwent an acute series
of bifrontal ECTusing aMECTASpectrum
5000Q machine with the following set-
tings: pulse width, 0.5 milliseconds; fre-
quency, 40 Hz; duration, 2.25 seconds;
current, 800 milliamps; energy, ranging
15 to 29 J. Methohexital was used as the
anesthetic agent, and succinylcholine as the
neuromuscular blockade. She received a total
of 15 treatments on a tapering continuation
schedule with full remission of symptoms
and major improvements in functionality.
The treatments were tolerated well without
complication.
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The Ommaya reservoir is an intraventricu-
lar shunt system for direct delivery of intra-
thecal chemotherapy.1 It is comprised of a
plastic reservoir and silicon catheter. The
tip of the drain is stereotactically guided
into the frontal horn of the right ventricle,
with a plastic reservoir placed under the
skin. Ommaya implantation is generally
well tolerated, but complications including
catheter malposition, cerebrospinal fluid
leakage, intraparenchymal or intraventricu-
lar hemorrhage, and infections.2 With
many intracranial devices or foreign ob-
jects, there is a theoretical concern that
electrical stimulation may cause heating of
the object, leading to damage of the sur-
rounding brain tissue.3 In addition, it has
been suggested that skull defects may cause
a greater amount of energy to be delivered
to the brain during ECTowing to increased
circuit impedance.4 Despite these theoreti-
cal concerns, ECT-related heat injury in pa-
tients with intracranial objects has not been
reported.5 Plastics and silicon are not ferro-
magnetic and, therefore, have a very low
risk of heating with electrical stimulation,
and the Ommaya filter is safe with magnetic
resonance imaging. Silicon has potential su-
perconductive properties, typically as an alloy
with other conductive metals, but is unlikely
to contribute to altered stimulus propagation
in the form used in theOmmaya filter. Never-
theless, we pursued an adjusted bifrontal lead
placement equidistant and furthest from the
intracranial object, consistent with recom-
mendations by Mortier et al.3 Our service
has successfully treated other patients with
metallic intracranial objects safely with good
tolerability and successful outcomes.6

Administering ECT with an intracra-
nial device represents a clinical challenge
but should not dissuade the psychiatrist from
pursuing treatment if indicated. Whereas
there are no reports of treating patients with
Ommaya filters, rare reports of ECT in pa-
tients with other types of plastic intracranial
shunts have been associated with minor com-
plications such as prolonged disorientation
and urinary/fecal incontinence.5 Notably,
these adverse events can be seen in patients
without intracranial devices who receive
ECT. The patency of the lumen of any intra-
cranial shunt should be confirmed to avoid
increased intracranial pressure, whichmay in-
crease the risk of brain herniation syndrome.5

To our knowledge, this is the first re-
port of a successful and well-tolerated
course of ECT in a patient with an Ommaya
reservoir. This report affirms a previous
ber 2017
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body of evidence that ECT is a safe treat-
ment for patients with intracranial medical
devices. We recommend formal neurosur-
gical evaluation before pursuing ECT for
any patient with an intracranial object.
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Electroconvulsive Therapy
and Delirious

Catatonic Mania
To the Editor:
B ipolar disorder is one of the most com-
mon psychiatric illnesses and affected

individuals often present with manic symp-
toms. Delirious mania is an underrecognized
clinical syndrome.1 It is first described in
1849 as an acute syndrome of excitement,
delirium, and psychosis.2 Between 15%
and 20% of patients with acute mania ex-
hibit signs of delirium.3 Mania with catato-
nia usually evidences a less good outcome
www.ectjournal.com e33
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than mania without catatonia.4 Benzodiaze-
pines and electroconvulsive therapy (ECT)
are effective for treating patients with deliri-
ous catatonic mania.5 A patient with bipolar
disorder presented with delirious mania
and catatonia. Interventions included ben-
zodiazepines and ECT.
CASE REPORT
A 54-year-old man with a psychiatric his-
tory of bipolar disorder was hospitalized
on an involuntary commitment order initi-
ated by his wife. Reportedly, he had threat-
ened to beat her and had locked her in a
room. The patient was disheveled, agitated,
hostile, and uncooperative. He was admit-
ted to the psychiatric unit for safety and sta-
bilization. His history included multiple
previous psychiatric admissions beginning
in his mid-20s. He has previously been
prescribed many different medications,
including valproic acid, lithium, risperi-
done, olanzapine, and trazodone. Twenty
milligrams of aripiprazole and trazodone
150 mg were his current daily pharmaco-
therapy. His wife reported that he was
medication compliant.

In the hospital, he was prescribed
with 450 mg lithium twice a day and
aripiprazole increased to 30 mg/d. The
patient refused lithium and was adminis-
tered haloperidol and lorazepam as
needed for agitation/anxiety. Confusion
fluctuated during the day. Three days
later, he demonstrated abnormal, stereotyp-
icalmovements, whichmet criteria for catato-
nia, that is, mutism, negativism, stereotypy,
agitation, and grimacing. Moving his head
back and forth, waving his right arm, and
grimacing, he would not respond to ques-
tions. Neurology and internal medicine con-
sultants ruled out organic brain pathology.
Catatonia improved after lorazepam was ad-
ministered but reappeared the next day. Lor-
azepam for agitation was administered as
needed. After consenting, the patient was
scheduled for ECT. He received a series of
6 bilateral ECT over 16 days. After the first
one, he no longer exhibited catatonic or
manic symptoms. Although he described
hismood as “good,” his affect remained con-
stricted. The patient was prescribed 100 mg
quetiapine after the first ECT; the dose was
gradually increased to 400 mg at bedtime.
Lamotrigine 25 mg/d was added to the regi-
men near discharge. He tolerated ECTwell
and was discharged in stable condition for
ongoing outpatient follow-up.
DISCUSSION
Acute agitation and/or delirium have per-
plexed physicians. This presentation has
had a confusing variety of names; “delirious
e34 www.ectjournal.com
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mania with catatonia” or “delirious catatonic
mania” might be the most appropriate termi-
nology choices. It is underrecognized; there
is controversy about its frequency.1 Deliri-
ous mania may be rare, but some experts
believe that it may be present in nearly
one-third of all cases of mania. The inci-
dence of co-occurring delirious mania and
catatonia is unknown; yet, most patients
exhibiting delirious mania also have signs of
catatonia, and it might even be a subtype
of catatonia.5 The initial medical evaluation
of patients presenting with delirious mania
and catatonic features should focus on de-
termining an etiologic diagnosis.

Benzodiazepines are the most recom-
mended pharmacotherapy for treating peo-
ple with acute catatonia. The ECT is the
intervention of choice for case of catatonia
and is an effective treatment for persons
having a delirious mania.
CONCLUSIONS
Delirious mania is a potentially life-
threatening, underrecognized psychiatric
syndrome. Patients with delirious mania
are at high risk for developing catatonia;
this can worsen the clinical condition and
prolong hospitalization. Early recognition
and appropriate treatment, especially with
electroconvulsive therapy, can significantly
reduce morbidity and mortality.
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Varied Antidepressant

Response and Subjective

Experience Across 3
Different Repetitive

Transcranial Magnetic
Stimulation Devices

A Case Report
To the Editor:
R epetitive transcranial magnetic stimula-
tion (rTMS) is an effective treatment for

major depressive disorder (MDD).1 Since
2008, there have been 4 devices cleared
by the Food and Drug Administration to
treatMDD:NeuroStar TMSTherapy System
(Malvern, PA),1 Brainsway Deep TMS
System (Jerusalem, Israel),2 Magstim Rapid2

(Wales, UK),3 and Magventure (Farum,
Denmark).4 There have been limited com-
parisons of device efficacy in populations
withMDD,5 and little is known about com-
paring rTMS device efficacy in a single in-
dividual across multiple depressive episodes.
We report a patient presentingwith treatment-
resistant MDD who had 3 separate rTMS
treatment courses on 3 different devices
(NeuroStar, Magstim, and Brainsway).

Mr A. is a 63-year-old white man pre-
senting with recurrent, episodic MDD since
age 40 years. Over the course of 3 years, he
was referred to our TMS center on 3 occa-
sions. Prior to each induction, a psychiatrist
confirmed that he met the criteria for
treatment-resistant MDD, having failed at
least 4 prior antidepressant treatment courses
across multiple classes in this case. Each
induction is composed of 30 sessions (1 ses-
sion a day, 5 consecutive sessions a week)
and is concluded with a brief taper phase.
An individual session consists of high-
frequency stimulation performed over the left
dorsolateral prefrontal cortex as per each
device’s recommended protocol. The 24-
item Hamilton Depression Rating Scale
(HAMD-24)6 was administered before and
after each induction to measure response.
The Beck Depression Inventory II (BDI-II)7

was also administered on a weekly basis to
assess response throughout the duration of
treatment.

Mr A.’s first induction was performed
using the NeuroStar device and consisted
of 34 sessions (37 minutes, 3000 pulses at
10 Hz, 5.5 cm anterior to motor hotspot,
110% resting motor threshold [RMT]). He
remained on stable doses of his medications,
which included duloxetine, vilazodone,
gabapentin, and methylphenidate. After 34
sessions, Mr A. reported at his final session
that he “felt like a new person” and, on
numerous occasions throughout this induc-
tion, that “the heavy weight on [his]
Wolters Kluwer Health, Inc. All rights reserved.
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shoulders [was] not there anymore.” He ini-
tially described the treatment itself as “very
uncomfortable,” noting it felt like “a ham-
mer on [his] head.” However, he was able
to acclimate to the treatment after the first
5 sessions. Clinically, Hamilton scores de-
creased from 26 to 16 (38.46%) with a sim-
ilar Beck reduction from 32 to 22 (31.25%).

Mr A. returned to the clinic for a second
induction 13 months after his first induction
ended, noting that his depression had returned
and had again been unresponsive to antide-
pressant approaches. At that time, he was
taking amitriptyline, atorvastatin, clonaze-
pam, duloxetine, gabapentin, L-methylfolate,
lisinopril, metformin, methylphenidate,
quetiapine, tamsulosin, tolterodine, and
vortioxetine. He began this second induc-
tion again on the NeuroStar device but
was switched toMagstim Rapid2 device af-
ter 1 session because of intolerable discom-
fort. Neither he nor our clinical staff could
identify a clear reason that his comfort level
dropped so dramatically between courses.
The remainder of this course of treatment
consisted of 36 sessions on the Magstim
Rapid2 device. The treatment parameters
for Magstim were the same as his first in-
duction, with the exception of the stimula-
tion intensity, which was set at 120% of
RMT instead of 110% RMT. Subjectively,
he reported on his final session feeling
slightly better overall than at the start of his
second induction, although he also noted
that he did not experience the desired reduc-
tion in depressive symptoms from TMS as
comparedwith his first induction. Clinically,
both the Hamilton and Beck scores de-
creased from 24 to 20 (16.67%).

Mr A. had a third induction more than
12 months after his second induction con-
cluded. At this time, his medications were
unchanged, and his outpatient psychiatrist
was recommending electroconvulsive ther-
apy, which he adamantly refused because
of fear of cognitive adverse effects. He
agreed to a retrial of TMS using a novel de-
vice, in this case the Brainsway Deep TMS
device. Treatment consisted of 36 sessions
over a longer course of 11 weeks as a result
of adherence to the evidence-based Deep
TMS protocol (21 minutes, 1980 pulses at
18 Hz, 6 cm anterior to motor hotspot,
120% RMT). Subjectively, Mr A. reported
a “huge improvement” in mood by the
end of his induction and noted that his
friends and family noticed an improvement
aswell. Clinically, Hamilton scores expressed
a small reduction from 19 to 17 (10.53%),
followed by a more pronounced Beck reduc-
tion from 27 to 20 (25.93%).

Of the 3 courses, his treatment on the
NeuroStar device trended the most toward
a full response, defined as a 50% reduction
in score with both HAMD-24 and BDI-II
© 2017 Wolters Kluwer Health, Inc. All rights reser
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measures. While the NeuroStar course had
the most clinically meaningful HAMD-24
score change, all 3 trials contained indi-
vidual BDI-II data points that were ap-
proaching a full response. Subjectively,
however, Mr A. felt that his treatment was
most effective on the Brainsway Deep
TMS device, followed by NeuroStar, and
then Magstim Rapid2. When asked about
this, he could not articulate why he felt
his experience did not translate to the rating
scales we use, but he was certain that his
depression was best treated in that order.
He ranked comfort and tolerability as
Brainsway Deep TMS, followed byMagstim
Rapid2, and then NeuroStar.

To our knowledge, this is the first
report of a patient who has undergone 3
separate inductions on 3 separate devices
within the same clinic. Although each in-
duction led to an insufficient response as
per our depression scales, both the data
and, more importantly, Mr A.’s report not
only suggest satisfactory clinical response
but also reveal differences in efficacy
among the devices that warrant further
investigation.

Limitations of this report include the
narrow scope of 1 case, as well as the large
and uncontrollable number of variables
affecting each treatment course. There were
also varying severities of depressive epi-
sodes, medication changes between epi-
sodes, and multiple technicians performing
sessions across each device. Comparative
studies across devices under controlled set-
tings are indicated.
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Intravenous Midazolam
as a Diagnostic Test

for Catatonia

To the Editor,
W e present the case of a 46-year-old
Caucasian woman with a history of

Hashimoto thyroiditis, total thyroidectomy,
and hypothyroidism, who developed a thy-
roid eye disease that required orbital de-
compression surgery and steroid treatment
at the local general hospital. She had no
significant psychiatric history or substance
misuse. After receiving 3 doses of prednis-
olone 500 mg per day intravenously (IV),
in addition to oral prednisolone 20 mg per
day, she suddenly developed restlessness,
agitation, insomnia, and paraesthesia. Within
the next few days, she developed auditory
hallucinations and delusions of being con-
trolled. Psychiatric assessment suggested
that she had steroid-induced psychosis,
and she was thus initiated on olanzapine
5 mg per day and diazepam 5 mg per day,
and her prednisolone was tapered and
discontinued 3 weeks later.

Her mental state progressively wors-
ened. She became withdrawn and uncom-
municative and began refusing food, fluids,
and medications and neglecting her self-
care. A nasogastric tube was inserted for
feeding and administering medications,
and fluids were administered IV. The psy-
chiatric opinion was that she developed se-
vere psychotic depression. Olanzapine was
increased gradually to 15 mg per day, and
she had sequential trials of the antidepres-
sants sertraline (up to 150 mg per day) and
venlafaxine (up to 225 mg per day) with
no response. Diazepam was discontinued
owing to worsening psychomotor retarda-
tion. Her computed tomography and mag-
netic resonance imaging head scans were
unremarkable.

The patient's condition deteriorated
over the following weeks, and she became
mute and had a blunted affect. She was
minimally mobile and doubly incontinent.
She repeatedly pulled out her nasogastric
tube, and thus, it was replacedwith a percuta-
neousendoscopicgastrostomy tube,3months
after the onset of her symptoms. In prep-
aration for the percutaneous endoscopic
gastrostomy procedure, she received mid-
azolam 2 mg IV, as per the local protocol.
Midazolam is a parenteral benzodiazepine
with rapid onset and short duration of ac-
tion compared with other benzodiazepines,
which is usually used before surgical oper-
ations or invasive procedures.

The administration of IV midazolam
was associated with rapid, but transient, reso-
lution of the patient's symptoms. She became
more alert and aware of her surroundings.
e36 www.ectjournal.com
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Her mood brightened up, and she spoke
spontaneously and interacted with nursing
staff. However, her symptoms completely
relapsed by the end of the procedure half an
hour later. The dramatic response to midazo-
lam pointed to a diagnosis of catatonia, and
subsequently, bilateral electroconvulsive ther-
apy (ECT) was recommended.

After the patient had her first ECT, her
speech and movement minimally im-
proved. She had her second ECT 3 days
later, after which her symptoms dramati-
cally subsided. She was assessed as hav-
ing made full recovery on the same day,
with no evidence of any active psychopa-
thology. Symptomatic and functional re-
covery was maintained when the patient
was interviewed 7 months after the ECT
treatment.

A PubMed andGoogle Scholar search
(last run in June 2017), using the key terms
midazolam and catatonia, revealed 5 case
reports where the diagnosis of catatonia
was confirmed after response to midazo-
lam, which was in the majority of cases ad-
ministered incidentally.1–5

The delayed diagnosis of catatonia in
this case, and in the cases revealed by
the literature search, supports the view that
catatonia is under-recognized in clinical prac-
tice. Although catatonia is known to respond
to treatment with benzodiazepines, this
case adds to the limited evidence particu-
larly supporting the use of midazolam.
However, the patient's response to ECT is
in line with the existing evidence.

The dramatic resolution of catatonia
with IV midazolam potentially justifies its
use as a diagnostic test, albeit the parenteral
administration, the short duration of action,
and the necessary monitoring for respira-
tory depression could limit its use as a stan-
dard treatment.
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Successful Electroconvulsive
Therapy for a Patient With

McArdle Disease
To the Editor:
E lectroconvulsive therapy (ECT) is a
recommended option for patients with

treatment-resistant depression and a high
risk of suicide and for other severe mental
illnesses. The efficacy of ECT is dependent
on the duration of the electrically induced
seizure delivered in anesthetized patients.
Increased muscular activity during a seizure
may produce rhabdomyolysis, especially in
patients with hereditary metabolic disor-
ders such as McArdle disease.

McArdle disease, also known as glyco-
gen storage disease type V (GSD-V), is the
most common metabolic myopathy of mus-
cle carbohydrate metabolism, caused bymu-
tations in the PYGM gene on chromosome
11q13, which encodes the muscle glycogen
phosphorylase.1 Patients with GSD-V typi-
cally present exercise intolerance, episodic
rhabdomyolysis, and the second wind phe-
nomenon. The lack of the glycolytic en-
zyme is responsible for an inability to use
glycogen reserves and is suspected for increas-
ing the risk of hyperkalemia, myoglobinuria,
and acute renal failure. Psychiatrists may
hesitate to perform ECT on patients with
such somatic risks.

Here, we first demonstrate the
safety and the efficacy of ECT in a pa-
tient with GSD-V, using anesthesia with
rocuronium-sugammadex.
CASE REPORT
A French 67-year-old man with a history of
GSD-V was admitted in our department
with a first episode of severe and refractory
major depression. The patient underwent a
short-term series of bitemporal ECT after
the failure of 5 trials of antidepressant
drug and a course of 20 high-frequency re-
petitive transcranial magnetic stimulation
sessions. An anesthetist and nephrologist
evaluated the patient before ECT. Because
Wolters Kluwer Health, Inc. All rights reserved.
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succinylcholine is contraindicated in this
case, relaxation would be achieved with
rocuronium, a rapid-acting neuromuscular
blocking agent, followed by sugammadex
as its reversal agent. As recommended,
the adductor pollicis train of four (TOF) ra-
tio using kinemyography (TOF-Watch;
Avalon-Medical AS, Oslo, Norway) and
a CPK dosage were performed before and
after ECT.2

All sessions of ECT were performed
in our ECTunit. For the first treatment, an-
esthesia was induced with propofol (2 mg/
kg). Rocuronium was given with an incre-
mental dose to obtain the TOF ratio of 0%
(rocuronium, 16mg/kg). Thereafter, we ad-
ministered ECT with a custom-modified
MECTA spECTrum 5000Q device (MECTA
Corp, Tualatin, Oregon). The patient did
not show any clinical signs of convulsion,
but we recorded satisfactory EEG seizure
in terms of duration, ictal EEG amplitude,
intensity, and symmetry. Immediately after
the seizure stopped, sugammadex was grad-
ually administered. After 2 minutes, TOF
ratio was 100%. Anesthesia was prolonged
with additional propofol in the post-ictal
period while waiting for full reversal of
neuromuscular blockade. CPK was recorded
before (577 UI/L) and after (931 UI/L)
ECT, showing a short elevation. However,
kidney function remained stable with pre-
ventive intravenous hydration. On awaken-
ing, the patient had no complaints. Twelve
sessions of ECTwere performed twiceweekly
under these conditions, and the patient's
depressive state dramatically improved,
allowing him to leave the hospital, without
complications.
DISCUSSION
To the best of our knowledge, this is the
first report about the use of ECT for a pa-
tient who is experiencing severe depression
and a comorbid McArdle disease.

McArdle disease represents certainly
the paradigm of exercise intolerance and a
debilitating illness. This inherited disorder
worsens quality of life for patients, in all
domains when compared with the general
population,3 and may be related to an in-
creased risk of depression. Moreover, the an-
tidepressant management has proven difficult
in some cases where using venlafaxine has
been suggested to be related to acute renal
failure.4 Our report shows that ECT was
safe with careful pre-ECT evaluation and
prophylaxis.

Ideally, general anesthesia forECTshould
provide rapid induction and recovery, with
few adverse effects and seizure durations
of at least 20 seconds. Usually, succinyl-
choline is commonly administered as the
muscle relaxant, but rocuronium as a safe
© 2017 Wolters Kluwer Health, Inc. All rights reser
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alternative for ECT, when succinylcholine
is contraindicated.5 However, sugammadex
is not systematically used to reverse the
neuromuscular blockade because it is either
not available,5 or deemed to be too expensive
for routine use. Therefore, it may be neces-
sary to prepare for maintenance of anesthesia
while waiting for the patient to be reversible.
In our case, other neuromuscular blockade
agents could not be considered because of
their pharmacokinetics, particularly the
duration of onset. Moreover, higher doses
of rocuronium were administered to ensure
perfect neuromuscular blockade, allowing
a perfect hemodynamic and respiratory
stability with lower time of recovery.

We conclude that rocuronium associ-
ated with sugammadex for ECT is safe and
should be a treatment option in cases where
use of succinylcholine is contraindicated.
In addition, this case report highlights the
importance of careful evaluation of patients
with GSD-V in liaison with other special-
ties and precautions during ECT.
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The Use of Ultrabrief Left
Unilateral Electroconvulsive

Therapy in a Patient
With Cerebral Aneurysms

and Right-Sided
Encephalomalacia and Stroke

A Case Report
To the Editor:
W e are presenting a case of a 50-year-
old right-handed woman with a long-

standing history of major depressive disorder.
In 2002, she underwent 2 brain surgerieswith
trial of clipping of 2 aneurysms in basilar and
anterior communicating arteries. However,
she developed brain edema during the proce-
dure. She had a third successful endovascular
surgery in 2003, where she had coiling of her
aneurysms; however, it was complicated by
ischemic stroke on the right side, resulting
in encephalomalacia. Patient’s ischemic
stroke affects mainly her cognitive func-
tions. Patient’s quality of life has been de-
clining, and she became disabled because
of severe depressive symptoms in the
context of borderline cognitive impairment
per clinical and neuropsychological assess-
ments. Patient presented to our interventional
clinic for further treatment of medication-
resistant depression. Her baseline PHQ-9
(9-item Patient Health Questionnaire) was
21, the CGI (Clinical Global Impression)
of severity of illness was 6/7, and theMOCA
(Montreal Cognitive Assessment) was 23.

DESIGN AND METHODS
After we carefully assessed and evaluated
the benefits and risks of electroconvulsive
therapy (ECT), we offered the patient
ECT to treat her refractory depression.
She underwent left unilateral (LUL) ECT
rather than right unilateral (RUL) procedure
because of her underlying brain pathology.
We hypothesized that using ultrabrief
(UB) pulse width will decrease the risk
of significant impairment in cognitive
functions associated with LUL ECT.
www.ectjournal.com e37
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ECT Prescription
Thymatron System IV (Somatics,

LLC, Lake Bluff, IL) was used to deliver
ECT treatments. After initial determination
of seizure threshold, a course of LUL UB
was started with energy setting of 6 times
more than her seizure threshold of 10%.Av-
erage charge delivered 49.8 mC, current
range 0.75 to 0.89 A, stimulus duration was
5.2 to 7.1 seconds, dynamic impedance
was 250 to 380 Ω, frequency was 20 Hz,
and the pulse width was 0.25 millisec-
ond. Patient had an average response of
30.1 seconds of electromyographic sei-
zure and 43.5 seconds of electroenceph-
alographic seizure. She received a total of
10 ECT treatments 3 days per week, distrib-
uted over 3 weeks. During ECT treatments,
her immediate post-ECT blood pressurewas
acceptablewithmaximum systolic pressures
generally ranging from 130 to 140 mm Hg,
with average mean blood pressure of
90 mm Hg. We used esmolol, an ultrashort-
acting β-blocker to minimize potential
cardiovascular adverse events in the first
5 minutes postictally.

RESULTS
Following the series of 10 ECT treatments,
the patient had a full remission from her de-
pression. The CGI score of improvement
was 1/7, the PHQ-9 score went down to 3,
and theMOCA scorewas 22 (indicating es-
sentially no change in cognitive functions).

DISCUSSION
This patient underwent LUL ECT in-
stead of the standard RUL ECT because
of her previous history of 2 craniotomies
FIGURE 1. Follow-up MRI showing right-sided
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on the right side and right-sided stroke,
consequently leading to encephalomalacia,
which would jeopardize the response to
RUL ECT (Fig. 1).

The major concern of utilizing ECT is
the potential impact on cognitive functions
especially retrograde amnesia. Thus, clini-
cians are performing RUL ECT over the
standard bilateral ECT to reduce the po-
tential cognitive adverse effect. Moreover,
LUL ECT is associated with substantial im-
pairment in cognitive (especially verbal and
visual memory) and language functions
compared with RUL lead placement. There-
fore, clinicians refrained from performing
LUL ECT.

Autobiographical memory impairment
is reduced when using brief pulse ECT
rather than sine wave (unilateral vs bilateral
ECT, respectively) and also by titrating the
dose of the treatment according to each pa-
tient seizure threshold. Ultrabrief pulse
width modification (<0.5 millisecond)
for RUL has been associated with a lower
cognitive adverse effect. However, there
are some debates with regard to the ther-
apeutic benefits of UB ECT. For example,
the efficacy of bilateral ECTwith UB pulse
did not differ from placebo. Thus, UB mod-
ification is limited to RUL lead placement.
To this date, we have not found any research
evaluating the safety or the efficacy of LUL
ECT, with UB modification.

Prudence dictates caution when deliv-
ering ECT to patients diagnosed as having
cerebral aneurysms because ECT can trig-
ger a transient surge in blood pressure,
which may increase the wall tension of the
aneurysm, thus hypothetically raising the
chances for the aneurysm to rupture. Yet,
encephalomalacia.

© 2017
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there are no case reports of ruptured cerebral
aneurysms following ECT. In general, ECT
has been shown to have favorable outcome
when used in patients with poststroke de-
pression with emphasis on its safety even
in acute poststroke period. There is a case re-
port of acute thromboembolic stroke imme-
diately following ECT in a 44-year-old
woman who had no significant medical his-
tory other than major depression. There are
9 cases reported of absence of rupture of ce-
rebral aneurysm in association with ECT.
Four cases received ECTwith no complica-
tions. There are 5 cases who either had rup-
ture of aneurysm reportedly unrelated to
ECT, then followed by repair or underwent
repair of their aneurysm before ECT. Those
5 cases did not experience any complications
related to ECT or their repaired cerebral
aneurysms. In addition, there is a case report
of a 34-year-old woman who underwent a
course of 8 ECT sessions, which was initi-
ated 6 days after a balloon-assisted embo-
lization of a 7-mm aneurysm. After our
literature reviews, we have not found re-
ports on the safety of LUL ECT for patients
with cerebral aneurysm.

In summary, this is a report of a de-
pressed woman with history of 2 brain
aneurysms and a right-sided stroke with
secondary encephalomalacia. The patient
safely and successfully responded to a series
of uncommon LUL ECTs, with UB pulse
width modification that did not impact her
MOCA scores; as such, this suggests mini-
mal effect on her preexisted borderline cog-
nitive impairment.
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Bifrontal Electroconvulsive
Therapy in a Patient With
Subcallosal Cingulate Deep

Brain Stimulation
for Depression

To the Editor:
I n recent years, various forms of psycho-
surgery have been explored as potential

treatments for refractory major depressive
disorder.1 Rather than ablating brain tissue,
deep brain stimulation (DBS) has been
shown to create a functional lesion and is
therefore optimally suited as a surgical inter-
vention for certain neurological andpsychiatric
conditions. Based on clinical, postmortem, and
neuroimaging results, the subcallosal cingulate
(SCC, also referred to as Brodmann area 25 or
Cg25) is the region most thoroughly stud-
ied in treatment-refractory depression.2

Although there are reports of the safe use
of electroconvulsive therapy (ECT) in patients
with DBS in movement disorders, this is the
first report we are aware of in a case of SCC
DBS for treatment-refractory depression.

Ms B. is a 56-year-old woman with a
diagnosis of severe treatment-refractory
depression since 1994. Over the years, al-
though there would be brief episodes of
improvement, she had chronic neuro-
vegetative features and suicidal ideations.
She received numerous medication trials,
individual cognitive-behavioral therapy,
group therapy, and 5 courses of ECT until
2005 (3 of the courses continued with out-
patient maintenance ECT treatments up to
1 year in duration).

In 2006, she enrolled in an open-label
trial for SCC DBS for treatment-refractory
depression.3 Response to high-frequency
stimulation (130-Hz) DBS treatment varied
through the years, but complete remission of
the depression symptoms remained elusive.
Because of the partial response to treatment
and repeated implantable pulse generator
(IPG) replacements related to battery drain,
in 2014, the IPG was replaced with a
Brio™ Rechargeable IPG (St Jude Medi-
cal, St. Paul, MN).

Unfortunately, despite pharmacothera-
peutic adjustments, her mood state declined
very significantly in 2016 after the death of
a parent, supportive psychotherapy, and
maintenance of optimal DBS parameters.
In February 2016, she was admitted to a
nonhospital residential facility and had 3
bifrontal ECT treatments. Her course had
to be interrupted when she developed a
right-arm axillary vein thrombosis. She
was started on long-term anticoagulation
therapy with rivaroxaban because of a prior
pulmonary embolus in 2008.
© 2017 Wolters Kluwer Health, Inc. All rights reser

Copyright 
Her mood improved temporarily but
then progressively deteriorated with sui-
cidal ideations, ultimately requiring read-
mission to our hospital for a full course of
ECT in early 2017.

ECTwas initiated following the British
Columbia provincial guidelines.4 Pre-ECT
workup included baseline electrocardiogram,
complete blood count, differential, electrolyte
panel, liver functions, and creatinine. Com-
puted tomography of the brain scan was done
prior to the ECT, which confirmed DBS
placement. Beck Depression Inventory dem-
onstrated a score in the “severe depression”
range. Pre-ECT cognition screenwas normal.
Anesthesia consultation was obtained.

She was maintained on aripiprazole
4 mg 3 times a day, paroxetine 60 mg daily,
trazodone 300 mg at bedtime, dextroam-
phetamine 25 mg in the morning, and 5 mg
at noon through the ECT course because
these medications were felt to be symptom-
atically helpful. Other medications included
rivaroxaban (dose halved the day before
and morning of ECTas suggested by hema-
tology), hydrochlorothiazide, levothyroxine,
pantoprazole, and tramadol for chronic pain.

The patient was hyperventilated with
Po2 94% at 4 L/min. Methohexital 120 mg
was the induction agent used with succinyl-
choline 50mg asmuscle relaxant for all treat-
ments. Amouth guardwas used, and the IPG
was interrogated immediately pre-ECT to en-
sure it was turned off before treatments.

The ECT device used was a Somatics
Thymatron System IV (Somatics, LLC,
Venice, FL). Bitemporal electrode placement
was considered, but given the patient’s sub-
jective complaints of short-termmemory def-
icits prior to treatment, we decided to proceed
with bifrontal placement as in the 3 treat-
ments prior to the axillary vein thrombosis
with the hope of less cognitive impairment.
We also wondered if bifrontal placement
might reduce the charge density in the re-
gion of the DBS electrodes and lower po-
tential effects on the DBS electrical system.

Seizure threshold was obtained in the
first treatment at 100 mC (20% power on
Thymatron, brief 0.5-millisecond pulse width,
0.9-A current), and subsequent treatments
were initiated at twice the threshold of
200 mC with gradual upward titration based
on duration and seizure electroencephalogram
(EEG) quality (bilateral frontopolar EEG was
monitored through ECT-induced seizure).

The patient received a total of 13 treat-
ments, with the last 2 treatments at 500-mC
charge (100% power on North American
Thymatron, 0.5-millisecond pulse width,
70 Hz, 8 seconds, 0.9 A). Except for 2 treat-
ments resulting in brief seizures of 15 and
18 seconds, all others demonstrated EEG
seizure durations from 20 to 46 seconds
with good postictal suppression. Overall,
ved.

© 2017 Wolters Kluwer Health, Inc. All rights r
tolerance of ECT was good, although by
the 10th treatment, she expressed some
subjective concerns of worsened short-
term recall but was willing to continue.
By the 13th treatment, with ongoing cogni-
tive concerns and no evidence of persistent
mood improvement, ECTwas stopped.

The DBS device was turned back on to
high-frequency stimulation with no evidence
of damage to the machine from the ECT de-
livery.Montreal CognitiveAssessment screen
at 1 month after ECTwas 28/30, unchanged
from the pre-ECT screen. Ms B. remained
in hospital for the next month for medication
adjustments and supportive psychotherapy
during which the suicidal ideations subsided,
and she was discharged home to the care of
her outpatient psychiatrist.

The ECT team at UBC Hospital has
previously reported on using ECT in a case
with bilateral pallidal DBS for treatment of
dystonia.5 We believe that this case is the
first documented safe use of ECT in a pa-
tient with SCC DBS. This patient received
a total of 16 treatments utilizing a bifrontal
placement (3 prior to hospitalization and 13
during inpatient course) with no adverse
effects linked to the DBS location. The
electrical charge from ECT did not result
in any damage to the DBS device, includ-
ing 2 treatments at 500-mC charge (100%
on Thymatron).

Given that the target for DBS for
treatment-refractory depression remains
unclear, andmany individuals report partial
response, it may be increasingly important
that clinicians understand the compatibility
of these 2 potentially lifesaving therapies.
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Catatonia Misdiagnosed
as Dementia

To the Editor:
C atatonia is an abnormality of move-
ment with that medical diagnosis clin-

ically determined by examination of an
affected individual.1 Three of 12 criteria
in the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition, define
the diagnosis.2 Recognition of catatonia and
differentiation from dementia are important
because although there usually are effective
treatments for catatonia,3 there is no cure
for most people with dementias. Persevera-
tions of speech, rigidity, mannerism, behav-
ioral stereotypy, and abnormal posture are
features suggestive of a catatonic diagnosis.
Dementia is characterized by a wide range
of signs and symptoms associated with a
decline in cognitive and executive functions,
language, and complex motor skills.4 Many
different neuropathologies can cause a
person to become demented. Cognitive de-
terioration eventually can affect a person's
ability to perform daily activities, simulat-
ing catatonia.

CLINICAL VIGNETTE
A 53-year-old man with a history of schizo-
affective disorder, bipolar type; alcohol use
disorder; and dementia was hospitalized in
transfer from another facility where he was
currently diagnosed as having a dementia.
After the initial assessment, the patient was
admitted to the psychiatric service. He was
confused on admission, disorganized, in-
trusive, and yelling. The patient was ori-
ented only to himself. Without his clothes,
he stood naked in child-like behavior with
a wide base gait. He was unkempt, dishev-
eled, inattentive, with poor concentration,
and a flat affect. Reportedly, he had previ-
ously failed to respond to clozapine and
other antipsychotic drugs and was now re-
fusing medication.

Perseveration, rigidity, mannerism, be-
havioral stereotypy, and abnormal postures
were signs suggestive of catatonia. Lor-
azepam pharmacotherapy was initiated but
was not helpful. The patient then agreed to
e40 www.ectjournal.com
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undergo electroconvulsive therapy (ECT) as
a treatment for the catatonia.

Seven inpatient ECT sessions were
administered without complications. After
the ECT, his cognition improved. No longer
yelling, he became calm and cooperative.
Speech became clear and gait improved.
He denied hallucinations. Oral aripiprazole
was prescribed and switched to a mainte-
nance injection format once the oral form
was well tolerated. Thought processes were
well organized. At discharge, the patient
was appropriately dressed, calm, cooper-
ative, fluent in speech, cheerful, and with
a congruent, full affect. Referred to a reha-
bilitation facility, future treatment recom-
mendations included ECT, if needed.

DISCUSSION
Although patients with catatonia often pre-
sent with catalepsy and waxy flexibility and
these 2 common symptoms can prompt
diagnostic consideration for catatonia, only
3 of the following 12 criteria are enough for
catatonia diagnosis: stupor, catalepsy, waxy
flexibility, mutism, negativism, posturing,
mannerism, stereotypy, agitation, grimacing,
echolalia, and echopraxia.2

Benzodiazepine pharmacotherapy is
often effective and usually the first selected
treatment option. When this medicine is
not efficacious, ECT is frequently indicated
and a dramatically powerful intervention
for patients with catatonia. Beyond ben-
zodiazepine and ECT catatonia treatment
options, other alternative therapies are in-
dividualized and management of coexis-
tent conditions is provided as indicated.
Always attend to hydration, nutrition, mobil-
ity, thrombosis prevention, and related
aspects of patient care.
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Electroconvulsive Therapy in
a Patient With Ultrarapid
Cycling Bipolar Disorder:

A Case Report

To the Editor:
R apid cycling (RC) within bipolar disor-
der (BD) is usually defined as having

4 or more mood disturbance episodes
within a 1-year span. When RC occurs,
the treatment of BD is considered as even
more difficult. There is no clear consensus
with respect to the optimal pharmacologi-
cal management of RC in the established
guidelines. Mostly lithium and/or valproate,
often in combination with an atypical anti-
psychotic and lamotrigine as an alterna-
tive, is recommended. Furthermore, based
on case reports, the use of electroconvul-
sive therapy (ECT) is suggested in cases
of treatment-resistant RC.

Ultrarapid cycling (URC) in BD is a
subcategory of RC, which is defined as a
spectrum of cycling frequencies with distinct,
clinically robustmood shifts, that occur at fre-
quencies within the course of weeks to sev-
eral days.1,2 Treatment recommendations for
URC are based on case reports only.

Here we report the case of a young fe-
male patient with treatment-resistant URC,
who was successfully treated with ECT: a
21-year-old female patient was admitted
to our clinic as an in-patient for the first
time and presented with a severe depressive
syndrome featuring depressed mood, loss
of interest in everyday activities, loss
of energy, psychomotor retardation, in-
somnia, and difficulties to concentrate.
These symptoms had already persisted for
3 months and were accompanied by se-
vere daytime fatigue, feeling hopeless
and worthless, and thoughts of commit-
ting suicide. The patient reported that
the depressive state has been discontinued
by about 5 phases, lasting approximately
3 days of experiencing euphoric mood, re-
duced need of sleep, expanded self-esteem,
and many ideas flitting in her mind. In
these periods, she had been more talkative
and her interest in sexual contacts had
Wolters Kluwer Health, Inc. All rights reserved.
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increased. Psychotic symptoms were not
present throughout the whole course of
illness. Psychiatric history revealed no
manifest previous episodes, but subclini-
cal depressed mood swings because she
was 14 years old. No family history of
psychiatric disorders was reported. A sub-
stance use disorder also could be excluded.
In addition, Structured Clinical Interview
for DSM-IV-I and -II interviews were per-
formed, to rule out any other psychiatric
disorders and any personality disorder. To
rule out any organic disorders, we performed
laboratory analyses, electrocardiogram, elec-
troencephalogram, and cranial magnetic
resonance imaging as well as analyses of
the cerebrospinal fluid. These examina-
tions did not reveal any evidence of an or-
ganic cause of the described psychiatric
symptoms. The patient was diagnosed
with URC bipolar II disorder. Therefore,
we initially treated the patient with lith-
ium, which had to be replaced after
some days owing to severe and intolera-
ble gastrointestinal adverse effects with
extended release quetiapine, which was
subsequently increased up to 600 mg per
day without relevant adverse effects, but
also did not show any significant allevia-
tion of the patient's symptoms. For that
reason, we augmented quetiapine after
4 weeks with aripiprazole (up to 5 mg/d;
stopped because of severe akathisia and
agitation) and after that with levothyroxine
(up to 300 μg/d). After approximately
2 months of unsatisfactory results, we
restarted lithium again. This time, the pa-
tient tolerated the medication and it was
given for 4 weeks with adequate serum
levels (around 0.8 mmol/L). Unfortunately,
also the combination of lithium with
quetiapine neither improved the depressive
symptoms nor the rapidly changing mood.
After altogether 15 weeks of unsuccessful
and frustrating psychopharmacological treat-
ment, we offered a course of ECT to the pa-
tient, which she agreed. Electroconvulsive
therapy was performed right unilaterally
starting at 5% (25.2 mC), and then, stimu-
lation dose at subsequent treatments was
given at 2.5 times the seizure threshold
using a stimulus duration of 7.5 seconds,
pulse width of 1 millisecond, and a fre-
quency of 60 Hz (Thymatron IV device,
Somatics, LLC, Lake Bluff, Ill). We admin-
istered 200 mg of thiopental as anesthetic
agent. Concurrent psychotropic medication
was paused for the duration of the ECT. In
total, the patient received 6 ECT sessions
within 2 weeks, and full remission of the
symptoms could be achieved, while no
clinically significant adverse effects oc-
curred. Already after the first ECT, the
symptoms improved markedly and the
© 2017 Wolters Kluwer Health, Inc. All rights reser
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mood stabilized. After the final ECT session,
mood-stabilizing medication was restarted,
consisting of quetiapine (300 mg/d) and
lamotrigine (75mg/d). After 3 further weeks
on our ward, the patient could be discharged
successfully.

This is to our knowledge the first re-
port of a patient suffering from de novo
URC, who was successfully treated with
ECT. Another case was published, in which
the patient developed URC due to the ces-
sation of lithium before ECT, where ECT
resolved the URC symptoms.3 Although
URC is for sure not a very common phe-
nomenon in BD, which is reflected by the
disregard of this state by the common clas-
sification and diagnostic tools, such as Di-
agnostic and Statistical Manual of Mental
Disorders, Fourth Edition and Fifth Edition
and International Statistical Classification
of Diseases, 10th Revision, and data about
epidemiology, aetiology, and treatment
recommendations are sparse, it seems
worthwhile to add clinical experience con-
cerning the treatment of URC. This is even
more valid nowadays, when valproate, which
had at least some evidence to be moderately
effective in RC and URC, is rightly pre-
scribed more restrictive to women of
childbearing age owing to the increased
risk of negative outcomes for children af-
ter exposure in utero. Other authors also
reported successful treatment of URC with
lamotrigine and quetiapine. Electroconvul-
sive therapy is supposed to possess not only
antidepressive, antimanic, anticatatonic, and
antipsychotic properties but also mood-
stabilizing properties,4 which makes ECT
an alternative to the establishes substances
not only for acute phases, but also for main-
tenance treatment and for conditions within
BD, where mood lability is the major prob-
lem, such as RC and at least in our case also
URC. It should be noted that, in contrast to
its mood-stabilizing effects, ECT itself has
also been reported to induce URC in a pa-
tient,5 which could be basically an effect of
the strong antidepressive effects of ECT,
similar to some antidepressants in BD.

In summary, ECT led to the rapid remis-
sion of a state of treatment-resistant URC in a
young female patient suffering from BD.
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General Anesthesia for
Electroconvulsive Therapy

in a Patient With
To the Editor:
P reviously, we reported the safe anesthetic
management of a patient with urticaria

pigmentosa receiving electroconvulsive ther-
apy (ECT).1 In this letter, we report the safe
anesthetic management of a patient with
systemic mastocytosis, a more severe form
of the disease, referred for ECT.

Patients with systemic mastocytosis
typically report a history of symptoms related
to mast cell degranulation ranging from
episodes of flushing, pruritus, urticaria,
nausea, vomiting, and diarrhea, to dyspnea
and even episodes of anaphylactoid shock. Al-
though the cause of shock in patients with sys-
temic mastocytosis is a non–immunoglobulin
E–mediated immediate hypersensitivity
reaction and not a true allergic disorder,
it is responsive to epinephrine,2 and most
patients with systemic mastocytosis are en-
couraged to carry an EpiPen (Mylan
www.ectjournal.com e41
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Pharmaceuticals, Basking Ridge, NJ) in
case of inadvertent exposure to triggering
agents. The more severe attacks may be life
threatening, involving palpitations, tachy-
cardia, hypotension and syncope, or shock,
leading to cardiac arrest. Triggers include
all histamine-releasing medications, as well
as some medications that are not known to
result in histamine release, many of which
are commonly used during the course of
anesthetic administration. The risk of peri-
operative anaphylaxis is estimated to be 1
in 10,000 to 1 in 20,000 anesthetic proce-
dures in the general population3 and thus
likely significantly higher in patients with
mastocytosis.

Patients with systemic mastocytosis are
commonly prescribed prophylactic H1 and
H2 receptor antagonists, with diphenhy-
dramine as needed, for breakthrough de-
granulation; these medications are typically
continued during the course of ECT. Even
in the properly prepared patient, avoidance
of potential triggering agents is essential. If
potential triggering agents cannot be avoided,
judicious use and increased vigilance are
mandatory. Historically, the nondepolarizing
neuromuscular agents have been recom-
mended as the relaxants of choice in pa-
tients with systemic mastocytosis, because
ofminimal histamine release. In ECT, how-
ever, because of the short duration of the
procedure, succinylcholine is the agent of
choice for the clear majority of patients.4

The use of succinylcholine in patients with
systemic mastocytosis is a concern because
of the potential for histamine release, but
rocuronium, either at full dose followed
by reversal with sugammadex or at a re-
duced dose followed by reversal with neo-
stigmine, is an acceptable alternative. The
choice of hypnotic agent allows flexibility
because all the induction agents commonly
used for ECT are considered acceptable.

In this case, a 41-year-old, 83-kg man
with a history of systemic mastocytosis
characterized by frequent “fainting spells”
responsive only to epinephrinewas referred
for ECT. By self-report, a single injection
from his EpiPen (300 μg epinephrine) has
not been an effective treatment, so he carries
2 injectors at all times. This is despite being
maintained on multiple prophylactic medica-
tions including cetirizine (10 mg daily), ra-
nitidine (150 mg twice daily), fexofenadine
(180 mg twice daily), cromolyn sodium
(200 mg thrice daily), and diphenhydra-
mine (50 mg as needed). His most recent
anaphylactoid episodewas reportedlywithin
the past year; he also described frequent
flushing episodes responsive to diphenhy-
dramine in the week prior to beginning
ECT. His psychiatric history included epi-
sodic major depressive episodes since ado-
lescence. His current complaint was a
e42 www.ectjournal.com
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severe, unremitting major depressive epi-
sode associated with active suicidal ideation,
unresponsive to several trials of antidepres-
sant medications. Medical history also in-
cluded peptic ulcer disease and migraine
headaches. He had received 1 prior anes-
thetic during a repair of a traumatic injury
to his finger. Although the patient reported
“being asleep” during the surgery, it was
unclear what type of anesthesia had been
used. Because of his persistent active sui-
cidal ideation despite antidepressant medi-
cation trials, ECTwas recommended.

After thorough evaluation and discus-
sion of the risks and benefits of treatment
under anesthesia, he consented to a course
of ECTwith several modifications designed
to reduce the risk of triggering an episode.
Pretreatment laboratory studies obtained prior
to the first ECTwere unremarkable, aswas an
electrocardiogram (normal sinus rhythm).

At the time of treatment, a 20-gauge
intravenous needlewas inserted into the left
antecubital fossa, and a balanced salt solu-
tion was infused with the intravenous line
running wide open. Immediately before treat-
ment, he received additional prophylaxiswith
diphenhydramine (100 mg, intravenously).
Anesthesia was induced with 120 mg of
propofol, and following loss of conscious-
ness, 25 mg of rocuronium (0.3 mg/kg)
was administered. Respirations were main-
tained manually via bag-valve-mask device.
After approximately 3 minutes, adequate
neuromuscular relaxation had been achieved,
as verified by qualitative reduction in re-
sponse to posterior tibial nerve stimulation.
The ECT stimulus was administered at
20% device maximum (100 mC) via bilat-
eral electrode placement, resulting in a gen-
eralized grand-mal tonic-clonic seizure of
31 seconds' duration and an electroenceph-
alographic seizure of 51 seconds. Upon
spontaneous cessation of seizure activity,
2 mg midazolam was administered along
with 5 mg neostigmine, accompanied by
1 mg glycopyrrolate. Train-of-4 neuromus-
cular monitoring was performed to closely
monitor the response to this agent and assess
the degree of recovery of motor function.
Respirations were maintained manually
via bag-valve-mask, and propofol was ad-
ministered (50-mg bolus every 5 minutes)
until spontaneous respirations resumed,
12 minutes later. He tolerated the treatment
well, without complications, and reported
no periprocedural awareness or residual
weakness upon waking. Because his score
on the Quick Inventory of Depressive
Symptomatology (Self-report) decreased
from 18 before treatment to 4 after the first
treatment, and clinically he reported com-
plete remission from depression, he re-
ceived only 1 additional ECT, during
which the same protocol was followed.
© 2017
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We continued our patient's longstanding
regimen of histamine-blocking medications
throughout the course of treatment and added
intravenous diphenhydramine immediately
prior to each ECT session. During the treat-
ment, intravenous fluid remained running
as a precaution, and epinephrine, as well
as other resuscitative equipment, was im-
mediately available. We chose propofol
as the anesthetic induction agent and opted
for a nondepolarizing muscle relaxant,
rocuronium, instead of succinylcholine, with
reversal of neuromuscular blockadewith neo-
stigmine, because sugammadex is not avail-
able at our institution. Bilateral electrode
placement was chosen over right unilateral
placement because of the clinical severity
of our patient's psychiatric illness and the
desire to minimize the number of expo-
sures to potential triggering agents.5
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A 6-Month Follow-up Case
Study of Low-Frequency
Right Prefrontal Repetitive
Transcranial Magnetic

Stimulation in
Treatment-Resistant

Bipolar Depression
To the Editor:
B ipolar disorder is characterized by a
high recurrence and inveteracy with

neurocognitive dysfunction.1,2 Longitudi-
nal studies show that a depressive episode
lasts much longer thanmanic or hypomanic
episodes. However, there are few proven
medications for bipolar depression.

Repetitive transcranial magnetic stimu-
lation (rTMS) has been shown to be effective
in major depressive disorder.3 However, it is
unclear whether rTMS is effective in bipolar
depressed patients, and the stimulation pa-
rameter for those patients has not been clar-
ified.3 A recent systematic review of rTMS
in the treatment of bipolar depression dem-
onstrates that low-frequency right-sided
(LFRS) rTMS may be superior to high-
frequency left-sided rTMS in the number
needed to treat (NNT).4

Therefore, in this case study, we deliv-
ered LFRS rTMS to patients with bipolar
depression who did not respond to any
one of the medications recommended by
the guidelines of Japanese Society of Mood
Disorders. The aims of this case study were
to examine changes in severity of depres-
sion and cognitive function in treatment-
resistant bipolar depression during the
4-week rTMS treatment and 6-month ob-
servation periods.
© 2017 Wolters Kluwer Health, Inc. All rights reser
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METHODS
Eligible subjects were patients aged 20 to
75 years with a Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition,
diagnosis of bipolar disorder including
types I and II, with a current depressive ep-
isode duration of 3 years or less. Patients
who had a total score of greater than 18
on the 17-item Hamilton Depression Rat-
ing Scale (HDRS) in the current episode
and did not respond to any one of lithium
(>0.8mmol/L), quetiapine 300mg, olanzapine
5 to 20 mg, or lamotrigine 200 mg for at least
8 weeks were enrolled in this study. Med-
ications given to the patients were not
allowed to be changed during the entire
study. All patients provided written in-
formed consent before undergoing any
study procedures. The study was approved
by the ethics committee of the National
Center of Neurology and Psychiatry.

Repetitive TMS was delivered using a
MagPro R30 magnetic stimulator and a
Cool-B65 coil (MagVenture A/S, Denmark).
Repetitive TMS treatment was applied at
120% motor threshold with 1 Hz over the
right prefrontal cortex. Patients received a
total of 1800 magnetic pulses for 30 minutes,
5 days a week, for 4 weeks.

Severity of depression was rated with
HDRS, Montgomery-Åsberg Depression
Rating Scale, Clinical Global Impressions,
and Beck Depression Inventory Second
Edition. Remission was defined as a total
score of 7 or less on the HDRS. Response
was defined as a 50% or greater reduc-
tion in the HDRS score. To evaluate a
manic symptom, various social and cogni-
tive functions in bipolar patients, we used
the Young Mania Rating Scale; Social Ad-
aptation Self-evaluation Scale, Japanese
version; Sheehan Disability Scale; Brief
Assessment of Cognition in Schizophrenia,
Japanese version (BACS); and Wisconsin
Card Sorting Test (WCST). These mea-
sures, except for BACS and WCST, were
rated every 2 weeks in the treatment period
and then once a month in the observation
period, respectively. The BACS andWCST
were conducted at baseline, 4 weeks, and 3
and 6months. All assessments were admin-
istered by a trained psychologist.
RESULTS
Three of 4 patients with treatment-resistant
bipolar depression completed the entire
study. One patient (71 years old, female)
discontinued study participation after the
4-week rTMS treatment because she had
experienced no change in severity of depres-
sion. All the patients had no severe adverse
events such as a seizure or treatment-
emergent mania/hypomania switches dur-
ing the trial.Medications given to the patients
ved.

© 2017 Wolters Kluwer Health, Inc. All rights r
were as follows: a 70-year-old woman was
taking lithium, sodium valproate, quetiapine,
and escitalopram; a 50-year-old manwas tak-
ing lithium, lamotrigine, and quetiapine; a
32-year-old man was taking olanzapine and
lithium; and a 71-year-old woman was
taking olanzapine and sodium valproate.
Those medications were not allowed to
be changed during the entire trial.

Three patients (a 70-year-old woman,
a 50-year-old man, and a 32-year-old man)
achieved remission at week 4, and 2 of them
had no clinical deterioration during the ob-
servation period. One patient (a 32-year-
old man) showed remission at week 4, but
his symptoms were exacerbated at month 3.
The BACS scores of the 2 patients (a
50-year-old man and a 32-year-old man)
were improved after the rTMS treatment.
Those changes were especially pronounced
in executive function. Three patients (a
70-year-old woman, a 50-year-old man,
and a 32-year-old man) improved their per-
formance on the WCST. The demographic
and clinical characteristics of patients and
all the clinical assessments were shown in
Supplementary Tables 1 (http://links.lww.
com/JECT/A64) and 2 (http://links.lww.
com/JECT/A65).

DISCUSSION
This is the first follow-up case study, to our
knowledge, of LFRS rTMS in patients with
bipolar depression who do not respond to
the medications recommended by the guide-
lines of Japanese Society of Mood Disor-
ders. We found that LFRS rTMS was well
tolerated in combination with lithium,
quetiapine, olanzapine, or lamotrigine.

Although there are a limited number
of studies to test whether rTMS is effective
in patients with bipolar depression, a recent
systematic review suggests that rTMS may
be a safe and efficacious treatment option
for bipolar depression, showing an overall
NNT of 6 for clinical response, a high-
frequency left-sided rTMS NNT of 7, and
an LFRS rTMS NNT of 3.4 Therefore, we
applied LFRS rTMS to bipolar depressed
patients in this case study.

Cognitive dysfunction is common in
patients with mood disorders including
major depressive disorder and bipolar disor-
der.2 To date, there are few proven treatments
of cognitive dysfunction.A systematic review
of the effects on cognition indicates that
LFRS rTMS might have a cognitive en-
hancing potential.5 In the current study,
some patients improved their performance
on cognitive functions, and these positive
impacts were observed for 6 months after
the acute rTMS treatment. These findings
suggest that LFRS rTMS might provide a
therapeutic benefit to cognitive dysfunction
in bipolar patients, although the mechanisms
www.ectjournal.com e43

eserved.

http://links.lww.com/JECT/A64
http://links.lww.com/JECT/A64
http://links.lww.com/JECT/A65
http://links.lww.com/JECT/A65
http://www.ectjournal.com


Letters to the Editor Journal of ECT • Volume 33, Number 4, December 2017
underlying the effect of rTMS on cognition
remain uncertain.

The results of the current study raise
the possibility that LFRS rTMS might be
a new therapeutic option for cognitive dys-
function and depressed mood in patients
with treatment-resistant bipolar depression.
However, this study's aim was to use an
open-label design without a sham control.
Therefore, to confirm the efficacy of rTMS
in bipolar depression, further well-designed
studies are needed.
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Electroconvulsive Therapy
as an Intervention
for Autoimmune

Neuropsychiatric Disease
To the Editor:
A utoimmune neuropsychiatric disease
is a poorly understood phenomenon

with a sparse body of literature, and much
of the research has focused on neuro-
psychiatric systemic lupus erythemato-
sus (NPSLE). Electroconvulsive therapy
(ECT) may be effective in treatment of
refractory cases of NPSLE by stimulating
the immune and neurotrophic systems.1

Electroconvulsive therapy increases levels
of brain-derived neurotrophic factor (BDNF),2

and animal models show that BDNF induces
neurogenesis and has antidepressant effects.1

The following case demonstrates the suc-
cessful use of ECT to treat refractory auto-
immune neuropsychiatric disease.

CASE
A 50-year-old professor of mathematics
with no psychiatric or medical history was
admitted for treatment of depression, psy-
chotic symptoms, and active suicidal and
homicidal ideations. Two months before
admission, he endorsed concentration diffi-
culties and a decline in work performance.
Shortly after, his depression and suicidal
and homicidal ideations developed. Ac-
cording to the patient's wife, he began to
ruminate and pace. He would sit in a
parked car for up to 12 hours at a time,
and he became suspicious of friends. He
presented to his local emergencydepartment
3 times complaining of depression.

The patient had a 10-day admission at
a local psychiatric hospital and was diag-
nosed with severe major depressive dis-
order (MDD) with psychotic features. He
© 2017
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was discharged to a partial hospitalization
program on olanzapine 15 mg daily and
escitalopram 10 mg daily. The patient
discontinued his medication, and within
48 hours, his symptoms returned and wors-
ened. Before admission to our service, he
had paced throughout his neighborhood
all night, and when he returned home, he
said to his wife, “You and the children have
to get away. The monster is here.” Fright-
ened, his wife called a friend, and together,
they brought the patient to the emergency
department where he was involuntarily
admitted to our inpatient facility.

The patient was diagnosed with severe,
recurrent major depressive disorder with
psychotic features and suicidal and homi-
cidal ideations. The patient was a risk to
himself and others and had demonstrated
an inability to adhere to an outpatient pre-
scription regimen. Electroconvulsive ther-
apy was indicated, and he began treatment
1 week after admission.

The patient reported a family history
of autoimmune illness, and his blood work
was positive for antinuclear antibodies with
elevated anti-ssDNAand anti-dsDNA.A brain
magnetic resonance imaging revealed atrophy
and scattered white matter hyperintensities.
Neurological consult interpreted possible
nonspecific vasculitis and recommended
outpatient lumbar puncture after psychiat-
ric stabilization to rule out a central nervous
system autoimmune process. Neuropsycho-
logical examination was suggestive of frontal
subcortical dysfunction without gross decline
in cognitive abilities. The rapid onset of
the depression and psychotic symptoms,
in combination with the imaging and lab-
oratory work, was suspicious for a neuro-
degenerative autoimmune process, such
as NPSLE.

The patient was hospitalized for a total
of 25 days and received 9 right unilateral
ECT treatments. He also participated in
multimodal treatment engaging in individ-
ual supportive psychotherapy, milieu ther-
apy with peers, and cognitive behavioral
skills training. On discharge, the patient
exhibited appropriate insight and judg-
ment and demonstrated resolution of his
suicidal and homicidal ideations. He was
discharged on lithium 300 mg twice per
day, venlafaxine 225mg daily, and olanzapine
15 mg daily.

DISCUSSION
An acute psychiatric presentation of an
autoimmune illness can pose diagnostic
and treatment dilemmas. Because this
patient was unable to follow an outpatient
regimen and his symptoms had worsened,
ECT was indicated. When workup of his
psychiatric symptoms revealed an underly-
ing autoimmune process, we continued ECT
Wolters Kluwer Health, Inc. All rights reserved.
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guided by literature suggesting its efficacy
in treating autoimmune disease.

The paucity of literature on the effects
of ECT in autoimmune neuropsychiatric
disease makes implementing evidence-
based treatment difficult. However, case re-
ports of ECT to treat NPSLE promote its
use. In one example, a 15-year-old girl de-
veloped catatonia, secondary to her NPSLE,
so severe that shewas transferred to an inpa-
tient rehabilitation institute for 3 months.3

Her symptomswere refractory to antibiotics,
steroids, hydroxycholorquine, antipsychotics,
plasmapheresis, and lorazepam. How-
ever, after the second ECT treatment, she was
able to speak and obey commands. She was
discharged home after 6 ECT treatments. She
continued with 14 outpatient treatments
and had no recurrence of symptoms at a
6-month follow-up.

One mechanism of action for ECT in
neuropsychiatric illness may involve mod-
ulation of BDNF, a neurotrophic factor
implicated in both depression and immune
illness. Patients with high NPSLE disease
activity have low serum BDNF levels.4

However, ECT increases BDNF.2

Measured doses of inflammation seem
to be an essential element to the efficacy of
ECT as it influences both the peripheral
immune system and microglial cells. Elec-
troconvulsive therapy increases interleukin
6 and tumor necrosis factor-alpha (TNF-
alpha) in peripheral blood, demonstrating
an inflammatory response. Other evi-
dence shows this response is present after
each ECT treatment.5 However, after an
ECT course is completed, TNF-alpha
plasma levels are below baseline, suggest-
ing that the chronicity of ECT leads to an
overall reduction in cytokine activity.5

Reinforcing effects between neurotrophin
and the immune system may further pro-
mote the therapeutic value of ECT in auto-
immune disease. The interleukin 6 and
TNF-alpha stimulate BDNF from mono-
cytes, and BDNF is protective against
multiple sclerosis, central nervous system
damage, and psychiatric symptoms.1

When microglial cells produce BDNF,
gliogenesis and neurogenesis increase.1

When our patient was admitted invol-
untarily, his depression and suicidal ideation
provided the greatest threats to his safety,
and ECT was indicated. As we uncovered
an autoimmune process underlying his psy-
chiatric presentation, we continued ECT,
although with a different understanding:
ECT can been successful in treating auto-
immune psychiatric conditions. Suggested
mechanisms include the increase in serum
BDNF, an overall decrease in cytokine
activity, and an increase in neurogenesis
and gliogenesis.
© 2017 Wolters Kluwer Health, Inc. All rights reser
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Safe Electroconvulsive
Therapy Use After Hip

Fracture Fixation Without an
Increase in Muscle Relaxant
To the Editor,
A cetabular fractures and joint disloca-
tions have been reported after elec-

troconvulsive therapy (ECT),1,2 although
fortunately, medical advancements have
significantly reduced their occurrences
in later years. In modified ECT, standard
anesthetic techniques involve the use of
a muscle relaxant to reduce serious mus-
culoskeletal complications and a rapid,
short-acting induction agent.3 Succinyl-
choline is a commonly used muscle relax-
ant, with its typical dose ranging between
0.5 and 1 mg/kg. Although it has been dem-
onstrated that complete muscle relaxation
ved.
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with higher doses of succinylcholine
(1.5–1.8 mg/kg) after surgical fixation of
a hip fracture4 and a vertebroplasty2 have
led to no further orthopedic complications
after ECT, it remains unclear whether an in-
creased dose of muscle relaxant is neces-
sary to mitigate this risk.

I write to describe a case of a woman
who safely resumed ECT after surgical
fixation of her hip fracture, with the
use of regular muscle relaxant doses. A
59-year-old Chinese woman with bipolar
disorder was admitted under the psychia-
try department at a general hospital in
Singapore for treatment of a depressive re-
lapse. She had medical history of Gilbert
syndrome. Her medications at admission
included quetiapine, lorazepam, and diaz-
epam. Her mood had not improved despite
increased quetiapine doses to 250 mg at
night during the admission. Before the ad-
mission, she was ECT naive. Her height
was 160 cm, and her weight was 40 kg.
She had consented to ECT and received
3 treatments of ECT with bitemporal
electrode placement, spaced 2 to 3 days
apart, using the Thymatron System IV
(Somatics, LLC, Lake Bluff, IL). General
anesthesia had been induced with 50 mg of
propofol, and adequate muscle relaxation
had been achieved with 50 mg (1.25 mg/kg)
of succinylcholine for those 3 initial ECT
treatments. Energy levels were increased
from 60% to 65% to 75%, respectively. Sei-
zure durations ranged from20 to 36 seconds.
Her mood had improved considerably.

Unfortunately, 2 days after her third
ECT treatment, while she was attempting
to use her foot to retrieve her slippers from
under her bed, she had lost her balance and
fell to the floor on her left side, sustaining
a left neck of femur fracture. The fracture
was repaired surgically within 48 hours
with the insertion of cancellous screws.
She was allowed partial weight bearing on
her affected hip after the operation. How-
ever, she reported that she was starting to
feel more depressed again.

The orthopedic surgeons and anes-
thetists consulted agreed that there was
no contraindication to resume ECT. Twelve
days after surgical repair of her hip fracture,
our patient continued to receive ECT, with
general anesthesia induced with 50 mg of
propofol and adequate muscle relaxation
achievedwith 40mg (0.95mg/kg) of succi-
nylcholine. Although her weight had in-
creased to 42 kg, there was a change in
anesthetist, who was comfortable with the
smaller succinylcholine dose, which was
otherwise still within the lower limit of the
hospital protocol. After a total of 4 further
ECT treatmentswith the same succinylcho-
line dose and with seizure durations of
41 to 47 seconds, there was a significant
www.ectjournal.com e45
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improvement in her mood. She had no
other complaints and was discharged safely
back home. On a follow-up radiograph,
there were also no orthopedic complica-
tions like that of dislodgement of cancel-
lous screws or periprosthetic fractures at
4 weeks after her hip fracture.

Previous case reports have demon-
strated the safe administration of ECT in in-
dividuals after various surgeries.2,4 These
included the use of higher doses of muscle
relaxants in patients after surgical fixation
of their fractures, which was described as
between 1.5 and 1.8 mg/kg of succinylcho-
line, to ensure that maximal neuromuscular
blockade had been achieved. However,
because there are currently no standards
of practice regarding the use and risks of
ECT in patients after surgical fixation for
hip fractures, it is unknown whether it is
more appropriate to induce complete muscle
relaxation with higher doses of muscle relax-
ants. Increasing the dose of muscle relaxants
e46 www.ectjournal.com
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like succinylcholine may increase the risk of
adverse effects including apnea, longer time
to ventilation recovery, and cardiac dys-
rhythmias.5 To date, there is no evidence
suggesting that higher doses of muscle re-
laxants reduce the incidence of subluxation
of prostheses or periprosthetic fractures in
patients undergoing ECT after surgical fix-
ation of a fracture. This case highlights the
safe use of ECTwithout increments in the
doses of muscle relaxants, in a patient
who had just undergone surgical fixation
of a hip fracture.
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