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We discuss a case of takotsubo cardiomyopathy in
the setting of ECT in a severely depressed patient who had
not previously responded to extensive trials of pharmaco-
therapy but who had responded to a previous course of
ECT. Further complicating this case is the fact that the pa-
tient’s depression was refractory to medication trials after
the onset of takotsubo cardiomyopathy, leading to the de-
cision to embark on a second course of ECT after consul-
tation with the cardiology and anesthesiology services.

Takotsubo cardiomyopathy, first described in Japan in
the 1990s, is a condition in which the
shape of the left ventricle during sys-
tole resembles an octopus fishing trap,
or takotsubo (1). Takotsubo cardiomy-
opathy is characterized by an acute
coronary syndrome-like event in
which a patient can experience chest
pain and shortness of breath acutely
(2, 3). These symptoms generally oc-
cur in the setting of severe emotional
stress, often after the sudden death of a
loved one—hence the alternative term
“broken heart syndrome” (4). The pa-
tient may have ECG changes, typically
T wave inversions and prolonged QT
interval, but ST elevations have also
been reported (5). A characteristic api-
cal ballooning and hypokinesis devel-
oping in the left ventricle are often
seen on echocardiography. A small proportion of patients
(2.5%) may develop intracavitary thrombus in the affected
ventricle, with 0.8% of those having embolic complica-
tions, including stroke, renal infarction, and popliteal ar-
tery thrombosis (6). Initially the left ventricular ejection
fraction diminishes dramatically, causing the symptoms of

heart failure; however, recovery of cardiac function is often
complete within the first week following the insult. Cardiac
enzymes may be mildly elevated, but on cardiac catheter-
ization there is usually no evidence of coronary artery dis-
ease, or only “mild luminal irregularities” may be noted (7).
Contraction band necrosis may be seen on biopsy in the
more serious cases. The cause of takotsubo cardiomyopa-
thy is unknown, but several mechanisms have been sug-
gested, including ischemia from coronary artery spasm,
microvascular spasm, and direct myocyte injury (5).

Case Presentation

Ms. H is a 71-year-old single, employed Caucasian
woman with a past psychiatric history of one prior major
depressive episode with psychotic features treated suc-
cessfully with ECT at our hospital in 2003. She had one
prior psychiatric hospitalization and no prior suicide at-
tempts and had not been in outpatient psychiatric treat-
ment until 1 month before her first admission.

Ms. H’s prior episode of depression began with a de-
cline in mood after the terrorist attacks of September 11,
2001. “I just couldn’t get over it,” she recounted. She re-
mained functional, however, until 2003, when her symp-

toms worsened in the setting of per-
s i s t ing f inanc ia l  s t ress .  Ms.  H ’s
prominent symptoms included low
mood, anxiety, and insomnia. An out-
patient psychiatrist prescribed fluoxe-
tine and olanzapine, which brought
minimal improvement.

In May 2003 she visited the emer-
gency department five times, con-
cerned that she was having a heart at-
tack, but she was diagnosed with panic
attacks. She has a history of intermit-
tent chest pain over the years, thought
to be caused by costochondritis. In
June 2003, on her second visit to her
outpatient psychiatrist, 1 month after
being started on medications, Ms. H
was escorted to the emergency depart-
ment for evaluation of her depressive
symptoms and agitation. She was hos-
pitalized involuntarily at that time for

2 months for treatment of a major depressive episode
with psychotic features. In the hospital her complaints
were predominantly somatic; in particular, she was con-
cerned that her intestines were “full” and that she would
have urinary incontinence. Her depression was treated
with 100 mg/day of sertraline, 75 mg/day of extended-
release venlafaxine, and 200 mg/day of quetiapine.

“Given the stressors 
involved in ECT, it is 

interesting that takotsubo 
cardiomyopathy has not 
been observed more often 

in this setting. Perhaps 
the syndrome is quite rare 
or presents in difficult-to-

recognize subclinical 
forms.”
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Ms. H had no improvement in her depressive symp-
toms after 2 months of treatment, and she was trans-
ferred to our institution in August 2003 and enrolled in
an ECT study examining affective and cognitive out-
comes of both right unilateral ECT and bilateral ECT with
brief-pulse and ultrabrief-pulse stimuli. She received 13
ultrabrief bilateral treatments and showed significant
improvement after just a few treatments. Her Hamilton
Depression Rating Scale score at completion of treat-
ment was in the normal range. During the period when
she was receiving ECT, her cognition was severely im-
paired, with Mini-Mental State Examination (MMSE)
scores as low as 15. However, her cognitive impairment
rapidly cleared after cessation of ECT. She was dis-
charged in October 2003 on 600 mg/day of lithium and
75 mg/day of nortriptyline. She remained on this regi-
men for 4–5 months, then stopped all medications and
psychiatric treatment with a complete return to her af-
fective baseline.

Before her current presentation, Ms. H had been eu-
thymic and off all medications for 4 years. In May 2007,
in the setting of multiple stressors, she had a return of
depressive symptoms, including anhedonia, insomnia,
anergia, and low motivation. Her concentration wors-
ened, and she had memory impairment. Additionally,
she was preoccupied with her financial losses and was
overwhelmed by feeling as though she had “messed up.”
An outpatient psychiatrist prescribed 50 mg of nortripty-
line daily and 300 mg of quetiapine nightly. Her nortrip-
tyline dose had to be decreased to 25 mg because of dry
mouth and constipation. Her depressive symptoms were
largely unchanged on this regimen, and she was referred
to our hospital in July 2007 for reevaluation for ECT.

At the time of her admission, in addition to the afore-
mentioned symptoms, Ms. H had numerous somatic
complaints, consistent with her prior major depressive
episode. She reported an inability to taste food and a
concern that she had “let a urinary tract infection go too
long” and would be incontinent. She also had frequent
complaints of chest pain (reproducible and atypical),
which had been diagnosed by her cardiologist as costo-
chondritis and treated with nonsteroidal anti-inflamma-
tory medications. Her somatic preoccupations bordered
on delusional, but she had no other clear psychotic
symptoms. She denied suicidal ideation.

During the first few days of admission, while pre-ECT
evaluation was taking place, the patient’s blood pressure
was noted to be significantly elevated (around 180/100

mm Hg) and was managed during this time with 100 mg
of extended-release metoprolol and 5 mg of amlodipine,
both twice a day, with good effect (systolic blood pres-
sure in the range of 120–140 mm Hg), through the morn-
ing of her first ECT.

Three days after admission the patient underwent her
first unilateral ECT treatment, after declining the recom-
mended bilateral treatment. Her psychotropic medica-
tions at the time were 25 mg of nortriptyline at bedtime,
200 mg of quetiapine at bedtime, and 0.5 mg of
lorazepam twice daily. The patient was titrated to seizure
threshold and was given three stimulations; the first two
were subconvulsive, and the third produced a seizure of
66 seconds in duration, with an EEG time of 81 seconds.

There were no complications, but the patient was
noted to be significantly hypertensive immediately after
the procedure, with an initial postictal blood pressure of
208/122 (maximum heart rate in the 120s). Subsequent
interval monitoring showed a steady descent in blood
pressure and heart rate, from 190/103 mm Hg with a
pulse of 115 at 5 minutes to 175/96 mm Hg and a pulse
of 101 at 25 minutes. Her blood pressure stabilized in
the 160s/90s within 1 hour after the procedure.

Several hours later, the patient reported feeling sub-
sternal chest tightness. An ECG showed no change, and a
troponin test was negative. A second troponin test, how-
ever, was positive at 3.28 ng/ml. A repeat ECG showed
new changes, including T wave inversions in V1, V2, and
V3 and 1-mm ST elevations in I, V2, and V6. On examina-
tion, the patient had both reproducible chest pain similar
to her costochondritis pain and a deeper, constant sub-
sternal chest pain. Her lungs were clear, and her heart
rate was regular without murmurs. She was given 325 mg
of aspirin and was immediately transferred to the cardi-
ology service with the diagnosis of a non-ST-elevation my-
ocardial infarction. She was treated initially with oxygen,
nitroglycerin, and 25 mg of metoprolol every 6 hours. A
heparin drip was started, the metoprolol dosage was in-
creased to 50 mg every 6 hours, and aspirin was contin-
ued at 325 mg daily. A high-dose statin was added and
clopidogrel was loaded at 300 mg, then 75 mg daily was
given in anticipation of cardiac catheterization.

Echocardiography revealed a significantly decreased
ejection fraction of 20% with an “apical ventricular aneu-
rysm and preserved function of a small cuff of tissue at
the base.” Cardiac catheterization showed no evidence
of significant occlusive coronary artery disease, the usual
mechanism for myocardial infarction, but rather showed
abnormal left ventricular function (Figure 1) with severe
hypokinesis of the anterior, apical, and inferior walls, an
overall appearance most compatible with takotsubo car-
diomyopathy.

After 1 week of continued cardiac medication and suc-
cessful management of the patient’s hypertension on
the cardiology service, a repeat echocardiogram showed
that her left ventricular function had dramatically im-
proved (with an ejection fraction of 40%–45%), which is
characteristic of takotsubo cardiomyopathy (5).

During this time, the patient was managed psychiatri-
cally by the consultation-liaison service. She remained
anxious and dysphoric, preoccupied with finances, wor-
ried that she might become incontinent, and showing
memory difficulties, but she was not focused on her car-
diac condition. She continued treatment with quetiapine
and nortriptyline; again, an increase in her nortriptyline

FIGURE 1. Images From Contrast Left Ventriculography
Suggesting Takotsubo Cardiomyopathya

a In panel A, a normal-appearing left ventricle in diastole. In panel B,
ventricular contraction demonstrating apical ballooning (“octopus
trap”) consistent with takotsubo cardiomyopathy.
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dosage induced side effects, and the low dose was re-
stored. At that time the cardiology team and ECT special-
ist judged that ECT had precipitated her takotsubo cardi-
omyopathy and that another trial of ECT would be too
risky from a cardiac standpoint.

After 9 days, the patient was transferred back to the
inpatient psychiatric unit for further treatment of her
depression. Since ECT was deemed too risky, treatment
focused on pharmacotherapy. Her medications on trans-
fer included 1 mg of risperidone at bedtime, 150 mg of
quetiapine at bedtime, 25 mg of nortriptyline daily, 1
mg of lorazepam twice daily (and an additional 0.5 mg
every 6 hours as needed for anxiety), 50 mg of meto-
prolol twice daily, 325 mg of aspirin daily, 80 mg of ator-
vastatin daily, 75 mg of clopidogrel daily, and 40 mg of
esomeprazole daily, as well as senna, docusate sodium,
and a multivitamin.

Initially the team continued her on risperidone, que-
tiapine, and nortriptyline, and she was noted to be en-
gaged in some activities on the unit and would smile at
times spontaneously. She was soon cross-tapered from
quetiapine to mirtazapine for sleep and to augment her
antidepressant regimen, as there was concern that she
had orthostatic hypotension from the quetiapine. Ris-
peridone was also slowly increased to treat her somatic
preoccupations.

Because she could not tolerate doses of nortriptyline
higher than 25 mg, she was started on venlafaxine at
37.5 mg and titrated up to 150 mg. She was also contin-
ued on 2.5 mg of risperidone daily and 45 mg of mirtaza-
pine daily for sleep, and her quetiapine dose was de-
creased to 50 mg at bedtime. On this medication
regimen, she was initially noted to be brighter and was
sleeping better. However, within 2 weeks, her somatic
preoccupations, which had partially remitted, returned,
and she became focused on feeling dirty and losing fluid
from her body. Her mood began to worsen, and she ex-
pressed passive suicidal ideation, noting that she
“wanted it to be over.” Her dose of risperidone was lim-
ited by the emergence of severe extrapyramidal side ef-
fects, and her dose of venlafaxine was limited by increas-
ing blood pressure.

At this time, the psychiatric team became concerned
with her neurovegetative symptoms, including de-
creased oral intake resulting in a 6 lb weight loss over 4
weeks, her inability to get out of bed without significant
encouragement and assistance from staff, and the lack
of effectiveness of the medication trials in treating her
depression. A retrial of ECT was discussed as a possibility
approximately 1 month after her initial ECT treatment.

A follow-up echocardiogram 1 month after her car-
diac event showed a mildly hypertrophied left ventricle
with a normal ejection fraction and normalized wall
motion compared to the prior echocardiogram (8 days
after the event). The general impression of the consult-
ing cardiologist (W.S.) was that the patient would be
able to tolerate further ECT from a cardiac perspective
as long as she received adequate beta-blockade during
the procedure and for several hours afterward. He rec-
ommended that she be maintained on an esmolol drip
during the course of the treatment and for several
hours after the treatment, with cardiac monitoring and
monitoring of her postprocedure troponin levels. The
anesthesiologist (E.J.H.) was also consulted for his im-
pressions regarding the safety of the procedure and the

appropriate setting in which to conduct the procedure,
given the need for the esmolol drip and the postproce-
dure monitoring. He determined that the procedure
would best be carried out in the postanesthesia care
unit for adequate cardiac monitoring.

After extensive discussion among the cardiology, anes-
thesiology, and ECT psychiatry services and the primary
treating team, it was decided that a rechallenge of ECT
would be the best option for Ms. H in light of her com-
plete response to ECT in the past and the failure of mul-
tiple medication trials. Her second ECT trial during this
hospitalization was initiated approximately 2 months af-
ter the initial treatment. Per our usual protocol, atropine
was administered to prevent bradycardia, methohexital
for induction of anesthesia, and succinylcholine as a par-
alytic agent. A nicardipine drip was started to maintain
normal blood pressure. In order to reduce the usual cat-
echolamine surge, an esmolol drip was started several
minutes before ECT delivery and maintained until sev-
eral hours afterward.

The patient was monitored in the postanesthesia care
unit for 5 hours after the procedure, and her cardiac
troponin levels were checked at 4, 8, and 24 hours and
were within normal limits. Given the uneventful initial
ECT treatment, the team felt that further ECT treatments
could be safely administered in the ECT suite on the psy-
chiatric unit with monitoring of pre- and post-ECT tropo-
nin levels and using increased beta-blockade with meto-
prolol.

During this retrial of ECT the patient received 13 ultra-
brief unilateral ECT treatments. She was continued dur-
ing this time on 50 mg quetiapine daily and lorazepam
as needed. Risperidone was eventually tapered off be-
cause the patient had significant bradykinesia, unsteady
gait, and short-term memory impairment. After her first
few ECT treatments, Ms. H developed delirium; the etiol-
ogy was unclear, but the presentation was similar to that
of her first ECT course in 2003. It was thought that her
delirium may have been caused by ECT itself, by the
benztropine that she had been maintained on to coun-
teract the extrapyramidal symptoms from risperidone,
or by polypharmacy in general. In addition, around this
time she had been started on duloxetine as she was not
able to tolerate therapeutic doses of nortriptyline. Dur-
ing the period from ECTs 8 to 13, the patient was found
to be more disorganized, with difficulty attending to
even simple tasks, and her MMSE score dipped to 21/30
at its lowest. However, this was thought to be due mostly
to her depression. Her score on the Quick Inventory of
Depressive Symptomatology at this time was 13. The
treatment team thought that her symptoms of depres-
sion were not improving; she continued to do poorly,
having difficulty caring for herself, feeling depressed, not
eating much, having continued somatic delusions, and
having passive suicidal ideation. Duloxetine was discon-
tinued as there was some concern that it might have
been contributing to the delirium. Given the lack of im-
provement with 13 right unilateral ECT treatments and
the patient’s past history of successful bilateral treat-
ments, the team decided to try bilateral ECT.

The patient had a total of six bilateral treatments,
three of which were bifrontal because of an abrasion
with cellulitis at a left temporal probe site. She had sig-
nificant cognitive effects from the bilateral ECT; although
on non-ECT days she could occasionally score up to 28/
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30 on the MMSE, on some days she was unable to speak
coherently, could not write a sentence, and had severely
impoverished thinking. Her score on the Quick Inventory
of Depressive Symptomatology had plateaued at 13. To
minimize the dose of metoprolol she was on, treatment
for hypertension was supplemented with increasing
doses of verapamil and lisinopril, although there was no
significant change in her depressive symptoms. At this
time, the team decided that the benefits of the treat-
ment did not outweigh the risks of continuing, and Ms. H
was started on aripiprazole and lamotrigine. After con-
sultation with the cardiology service, nortriptyline was
also added to the regimen. Quetiapine was continued
throughout for insomnia. She was also started on done-
pezil in the hope that it would help with her cognitive
impairment.

Her last 4 weeks in the hospital were marked by slow
improvement in mood and neurovegetative symptoms
to a new baseline that included an improved mood, in-
creased speech fluency, increased ability to care for her-
self (but not independently), and improved gait. While
her somatic delusions lessened, she continued to have
some odd beliefs (bordering on delusional), including
that she was running out of clothes, that she was dirty,
and that “food is spilling over from my intestines” at
times. At the time of discharge, her mood was improved,
her sleep and appetite normalized, and her beliefs that
her body was not working properly greatly diminished.
She was more energetic and hopeful about the future.
Although she was discharged to live with a family mem-
ber, she hoped to return to independent living and to re-
sume her work.

In her cardiac course during the last 4 weeks of her
hospitalization, Ms. H had intermittent chest pain; her
troponin tests were always negative, and the pain was
thought to be the chronic noncardiac chest pain that she
had had for many years. Her hypertension medication
regimen was changed multiple times, including a taper-
ing of her beta-blocker because of concerns that it was
contributing to her depression and a trial of hydrochlo-
rothiazide, which needed to be stopped as her sodium
levels decreased to 132 mmol/liter.

Her medications on discharge were 100 mg of quetia-
pine at bedtime, 75 mg of lamotrigine daily, 10 mg of
aripiprazole daily, 80 mg of nortriptyline at bedtime, 5 mg
of amlodipine daily, 0.5 mg of lorazepam twice bid, 40 mg
of lisinopril daily, 2.5 mg of donepezil daily, one packet of
polyethylene glycol daily, 81 mg of aspirin daily, 40 mg of
simvastatin daily, and 40 mg of esomeprazole daily, as
well as senna, docusate sodium, and a multivitamin.

Discussion

This case describes a second course of ECT in an elderly
female patient 2 months after the diagnosis of ECT-in-
duced takotsubo cardiomyopathy. Dr. Heyer (Professor of
Clinical Anesthesiology and Clinical Neurology and Direc-
tor of Neuroanesthesia, Columbia University Department
of Anesthesiology), Dr. Sherman (Associate Clinical Pro-
fessor, Department of Cardiology), and Dr. Prudic (Associ-
ate Clinical Professor, Department of Psychiatry) were
integrally involved in the case and participated as discus-
sants at the case presentation.

Dr. Heyer:

The catecholamine surge that we propose caused the
takotsubo cardiomyopathy following the first administra-
tion of ECT in this case was iatrogenic. Given at least in
part the iatrogenic etiology, it is key in this setting to care-
fully examine the options for limiting the body’s exposure
to excess catecholamines.

Typically, medications used for induction and paralysis
in ECT include methohexital and succinylcholine. Blood
pressure and heart rate usually increase after ECT admin-
istration, and it is reasonable to administer beta-blockade
to limit the increases. Generally, the beta-blocker used is
esmolol because it is easily titratable and has a short half-
life. In this case, not only was esmolol used extensively as
a drip before and after the procedure, but a longer-acting
beta-blocker, labetalol, was also used to manage blood
pressure during the time surrounding the procedure and
metoprolol was used on a more long-term basis to ensure
tighter blood pressure control over time.

Beta-blockers are the traditional medication of choice
for achieving hemodynamic stability in this and many
other perioperative settings. Several alternatives were dis-
cussed in this case but ultimately were not tried given the
known and respected cardioprotective qualities of beta-
blockers. (Interestingly, pindolol has even been shown to
enhance response to ECT in depressed patients when
given during the first six ECT treatments [8].)

Another general question that arises is whether there is
a correlation between cardiac effects and ECT electrode
placement. To date, there is limited evidence that elec-
trode placement affects cardiovascular responses. A study
by Prudic et al. (9) compared heart rate and blood pressure
in bilateral versus unilateral ECT and found no difference.
In a small study of 11 patients, Lane et al. (10) found that
during the postictal phase, heart rate during bilateral ECT
significantly exceeded that during right unilateral ECT de-
spite no differences in peak heart rate (10). Another study
(11) found that the magnitude of postictal rate pressure
product, an index of myocardial oxygen demand, was
greater in bilateral ECT compared to right unilateral ECT.
One possible explanation for why bilateral ECT increases
postictal heart rate compared to right unilateral ECT is
that bilateral ECT releases more circulating catechola-
mines than right unilateral ECT, although there is no direct
evidence that this occurs. It should be emphasized that
Ms. H had her cardiac event following one right unilateral
ECT treatment and that she subsequently tolerated bilat-
eral ECT.

Dr. Sherman:

One of the most remarkable aspects of this case is that a
second attempt at ECT, given known and demonstrated
risks, proved to be successful in terms of cardioprotection
and safety. The protective elements included close cardiac
monitoring, stabilization of blood pressure and heart rate
with beta-blockade prior to the procedure, and generous
use of beta-blockade during the procedure to further con-
trol the known acute physiologic effects of ECT, that is, el-
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evated heart rate and blood pressure. This case suggests
that ECT can be successfully administered in a patient
who has recently (in this case 2 months prior) had a car-
diac event such as takotsubo cardiomyopathy.

Given the stressors involved in ECT, it is interesting that
takotsubo cardiomyopathy has not been observed more
often in this setting. Perhaps the syndrome is quite rare or
presents in difficult-to-recognize subclinical forms. While
this manuscript was in revision, O’Reardon et al. pub-
lished a case of takotsubo cardiomyopathy following ECT
(12). A sustained course of congestive heart failure has
been described in some patients undergoing ECT (13, 14),
the pathogenic mechanisms for which have not been elu-
cidated. Based on what is known, it is intriguing, and
within reason, to consider takotsubo cardiomyopathy as a
possible source of myocardial dysfunction in these pa-
tients. Common to both groups of patients is the height-
ened catecholamine release, induced by emotional
trauma and other factors, in the setting of ECT. While the
intermediate (and long-term) outcome of patients with
takotsubo cardiomyopathy is of recovery of left ventricular
function, a small percentage of patients may not recover
and as a result emerge from the process with congestive
heart failure. In this population, early and serial assess-
ment of left ventricular function would shed light on the
mechanisms underlying the chronic condition.

Dr. Prudic:

One question arising from this case is why this course of
ECT was not more effective, given the previous successful
treatment of the patient’s psychotic depression with ECT 4
years earlier. One possible explanation is the extensive use
of beta-blockers as well as other psychopharmacology
during the second course of ECT.

The consequences of relying heavily on beta-blockade
are unknown. Particularly concerning is the relationship
between beta-blockers and depression (15–17). In a com-
prehensive review, however, propranolol was concluded
to be problematic only after long-term use (18). Depres-
sion after myocardial infarction in the setting of beta-
blocker use has also been described. It has been observed
in post-myocardial infarction patients that both beta-
blocker use and the incidence of depression is high (19).
Although van Melle (20) described little depressive effect
in patients who used beta-blockers after myocardial inf-
arction, his work focused predominantly on men, and the
phenomenon of beta-blocker-induced depression is ob-
served more frequently in women. The lipophilicity of the
beta-blocker does not seem to make a difference, as the
most extensive review of beta-blockade and depression
reported no difference between lipophilic and nonlipo-
philic agents (21).

In this case, however, the quantity of beta-blocker that
the patient received may have been a factor in the out-
come of ECT. Not only did the patient take standing meto-
prolol daily, but she also received a large esmolol bolus
and drip immediately surrounding the ECT procedure as
well as labetalol for blood pressure management. One

study that examined the effect of esmolol on seizure dura-
tion determined that it shortened the duration of the mo-
tor convulsion and degraded the quality of the ictal regu-
larity, a factor that may have contributed to the patient’s
lack of response (22).

The literature describes a phenomenon of decreased
ejection fraction by up to 30% in patients after one ECT
treatment (23). It is unknown how this occurrence might
be related to a syndrome such as takotsubo cardiomyop-
athy, which is also defined by a decreased ejection frac-
tion. It is also unknown how the significant doses of beta-
blockers used in this case might affect that phenomenon,
perhaps worsening the ejection fraction to the point of
causing symptoms and producing the takotsubo syn-
drome. Cardiac complications in ECT are well described,
however (24).

Another question that arises in this case is whether the
patient’s baseline brain chemistry was significantly differ-
ent during this second course of ECT. Perhaps the cate-
cholamines, thought to be a causative factor in takotsubo
cardiomyopathy, play a role in treatment of the depression
and by blocking them so extensively with beta-blockers,
we are depriving the patient of a potentially helpful com-
ponent of ECT. Cases have been described in the literature
where catecholamines were depleted in formerly de-
pressed patients in remission. In one study, catechola-
mine depletion was found to result in an increase in de-
pressive and anhedonic symptoms (25).

Particularly concerning in the second ECT course was
the development of significant cognitive impairment. Sa-
ber and Cain (26) described impaired learning and perfor-
mance of spatial skills in rats in the setting of beta-blocker
use concomitantly with anticholinergic agents. Perhaps
the use of a different cardioprotective agent, with an alto-
gether different mechanism, might have less cognitive ef-
fect. One alternative is remifentanyl, a derivative of fenta-
nyl, a very-short-acting opioid that serves effectively as a
cardiac depressant, thus helping to lower heart rate. Its
opioid qualities have also been useful in providing analge-
sia, and it has not been shown to have any adverse long-
term cognitive effects but has been shown to prolong sei-
zure time, which may be advantageous (27). High doses of
naloxone administered immediately before ECT have
been shown both to diminish anterograde amnesia and to
improve performance on an attention task (28).

Conclusion

Appropriate cardiac management in this case required a
close working relationship between the cardiology, anes-
thesiology, and psychiatry teams. Furthermore, treatment
of this patient required thorough consideration of her
medication regimen from the perspective of all three disci-
plines, including weighing the risks of using high doses of
beta-blockers and more cardio-neutral psychiatric medi-
cations (risperidone and quetiapine). In addition to de-
scribing a second course of ECT in a patient who had sus-
tained takotsubo cardiomyopathy in the setting of ECT
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only 2 months earlier, this case serves as a nidus for several
complex questions, as detailed by our discussants.
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