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neurolepti~ administration (2, 9). Our data indicate
th~t genenc factors may be associated with the determmanon of these patterns and their clinical correlates.
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~ardiac Arrest During EeT
Modified by (3-Adrenergic Blockade
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A ~ypert~nsivepat~entwith a history of diabetes
and tschemtc heart dts~asewas given propranolol
before EC~ and exp~rtenc~dcardiacarrest after
subconvulstv~electricalstzmulation. The authors
suggest exerasmg caution when combining f3adrenergicblockade and ECT.
(Am J Psychiatry 141:298-300, 1984)

B

eta-adrenergic blockade has been used to attenuate the s~mpathe.t1cally mediated cardiovascular
changes associated with electrically induced seizures
~1-3).These changes follow the initial parasympathetIC 'despOJ;tse(e.~., bradycardia, hypotension),' mostly
evi ent Imm~dl~tely after electrical stimulation, and
are usually limited to a transient increase in sinus
rhythm rate, cardiac output, and blood pressure. The
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most .common complications are premature atrial and
v:entncular contr~c~ions an~ exaggerated hypertenSIOn.These ~re clinically benign. Rare but potentially
lethal complicarions are ventricular tachyarrhythmias
and myocardial ischemia secondary to an increase in
myocardial oxygen consumption. The incidence and
seventy of these complications appear to increase in
t~e .rresenc~ .of certain variable~ relating to the pa¥lnt s condition, such as preexisting cardiovascular
I ness and old age; and certain variables relating to
trea~me~t conditions, such as oxygenation and premedication (4).
IAnecdotal evidence supports the efficacy of proprano 01 and other ~ blockers in the treatment of ECTr~lated .tachyarrhythmi~s and exaggerated hypertension (1-~)a~d; at ~east 10 theory, in the prevention of
~yoca~dlal ischemia that may occur in patients with
ischemic heart disease (5). To our knowledge the oral
or mtrav~no~s administration of ~ blockers ~s a preE~T medlcatl~n has not been reported to be associated
WIth adve~se SIde effects, but in the case reported here
the us~ of mtra.veiio~ propranolol immediately before
E~T 10. a. panent WIth pretreatment anxiety' and
hIStorr of ischemic heart disease was associated with a
reversible cardiac arrest.

a

CASEREPORT
Ms. A was a 68-year-oldwoman who was sufferingfrom
her sixth episode of severe major depressive disorder. Her
past depressiveepisodes had been refractory to pharmacotherapyand psychotherapy but partially remitted with ECT.
Eachepisodelasted approximately2 years and was followed
by complete remission and return to normal functioning.
Becausethe depressivesymptoms of the current episode had
not responded to an outpatient trial of pharmacotherapy,
Ms. A was hospitalized to received ECT.
Her medicalhistory includeda myocardial infarctionwith
a brief hospitalization when she was 63. Diabetes mellitus
was discoveredat that time and had been treated sincethen
with low doses of insulin. The results of admission laboratory tests were normal except for a fasting blood sugar level
of 337 mg/dl and an ECG that showed the signs of the
anteroseptal myocardial infarction and nonspecific ST-T
wave abnormalities. The results of a physical examination
wereunremarkable except for a cataract in one eye.A second
ECG, done before the beginning of ECT, was virtually
identicalto the one obtained on admission.Her fastingblood
sugar values gradually and steadily decreasedto 208 mg/dt
after she resumed regular intake of NPH insulin (15 U).
The morning of the first scheduled treatment Ms. A
exhibitedpretreatment anxiety; her pulse rate was 100 beat!
min (baseline=60-70). Her blood pressurewas 180/120 mm
Hg (baseline=120/80-130/85). After unsuccessfulattempts
to control her anxiety with reassurance and support, we
decidedto proceed with the treatment with Ms. Ns consent.
Before anesthesia induction 1 mg i.v. of propranolol was
administered and the standard administration of atropine
was omitted. Intravenous pentothal, 100 mg (1.8 mglkg),
and succinylcholine,30 mg (0.5 rug/kg),were used to induce
generalanesthesiaand musclerelaxation, respectively.From
the onset of anesthesia 100% oxygen was given through a
maskwith positivepressure.The treatment was continuously
monitored with single-channel ECG and EEG. A bidirectional brief-pulseelectricalstimulus (pulsewidth= 1.5 msec,
frequency=20 Hz, duration=} second) was deliveredbilaterally, from a constant-current (800 mAl ECT device
(MECTA),but no seizureoccurred.The stimulation,however, was followedby 5 secondsof progressiveslowingof sinus
rhythm ending in arrest. Thump pacing was promptly instituted, and regular sinus rhythm resumed after a total of 15
seconds of asystole. Ms. A awoke uneventfully from the
anesthesiashortly thereafter and exhibitedcompleteamnesia
for the event.
Follow-up cardiologic evaluations revealed no sequelae
from the accident. Nevertheless, ECT treatment was interrupted in favor of further pharmacotherapy and psychotherapy. After 4 more months of treatment without any symptomatic improvement, all psychotropic medicationswere discontinuedand Ms. A was referred back for ECT.The results
of an ECG repeated before beginningtreatment were virtuallyidenticalto the ones obtained 4 months earlier,before the
first ECT trial, and her fasting blood sugar had further
decreased and stabilized around 160-180 mg/dl while she
was taking NPH insulin (15 U). This time she did not
manifestpretreatment anxiety. She was premedicated with
atropine (0.5 mg i.m. and 0.4 mg i.v.) and then given
methohexital, 40 mg (0.7 mg/kg), and succinylcholine,30
mg (0.5 mg/kg). Electricalstimulation of sufficientintensity
to elicit a generalized seizure was administered during the
course of treatment (pulse width = 1.5 msec, frequency=60
Hz, duration = 1 second). Ms. A tolerated a course of 13

treatments very well; she had no further significantcardiologic complications and experienced a good remission of the
depressivesyndrome.
DISCUSSION
The use of propranolol with this patient was justified by the presence of two clinical conditions presumed to increase the risk of serious complications
secondary to the sympathetic stimulation associated
with electrically induced seizures. The patient's anxiety
state, characterized by tachycardia and hypertension,
heightened the risk of cardiac complications posed by
the preexisting ischemic heart disease. Propranolol was
indicated for the management of cardiac symptoms
associated with anxiety (6), as well as for the attenuation of the hypertensive and tachycardiac response, to
reduce the risk of myocardial ischemia and ventricular
ectopy. Atropine was omitted to avoid further blood
pressure elevation (7). Ironically, the use of propranolol may have contributed to the cardiac arrest by
exacerbating the parasympathetic response associated
with the sub convulsive stimulation.
Cardiac arrest is a well-documented, although rare,
complication of ECT and is not necessarily related to ~
blockade. Indeed, it may be argued in this case that the
likelihood of a cardiac arrest was heightened by the
lack of preventive use of atropine, the subconvulsive
intensity of the electrical stimulation, or the use of
pentothal. Although not exclusively, each of these
conditions has been associated with cardiac arrest (5).
In particular, Pitts and associates (8) demonstrated
that methohexital causes many fewer cardiac irregularities during ECT than pentothal. Nonetheless, experimental data support the notions that an adrenergic
mechanism is involved in the phenomenon of vagal
escape (9) and that in the presence of sympathetic
blockade a shock-induced activation of the autonomic
nervous system can lead to a parasympathetic-mediated cardiac arrest (10). In view. of these data, it seems
probable that propranolol was involved, at least in
part, in the pathogenesis of the asystole.
This case illustrates the occurrence of asystole associated with the use of intravenous propranolol in
combination with ECT and indicates the need to
exercise caution in using such a combination. In
particular, the prophylactic use of ~ blockade in
patients with ischemic heart disease with or without
pretreatment anxiety should not be implemented until
the risklbenefit ratio of such a combination has been
carefully assessed.
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A Case of Mania Secondary to V·It amm
.

B12

present and there was no coeXisting delinum or pnor
history of .affective disorder. Also, none of the currently recognized secondary causes of mania was present.
Although Mr. Ns early improvement could have
been rt:lated to factors otherthan B12 replacement, his
continued clinical remission outside of the hospital
while he was receiving Bn alone, coupled with complete normalization of ~is EEG, argues ~hat B12. defidency was the most likely cause of hIS psychIatriC
disorder. Although a literature survey produced no
prior cases of the full manic syndrome secondary to
B\2 deficiency, this could be related in part to the
nature of past diagnostic procedures, which tended to
classify most excited psychotic states as schizophrenic
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CASE REPORT
.Mr. A, an 81-year-old man wa d .
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The than'manic.
most common psychiatric symptoms associated
.,vith. B12 deficiency are organic mental syndrome,
violence, paranoia, and depression (4). In a review of
15 cases that met specified criteria for B12-responsive
psychosis, Zucker and associates (4) noted that euphoria, grandiosity., and overactivity each occurred in 7%
of the cases. Nevertheless, even their review, which
was published after the adoption of DSM-III and the
emergen.ce of the concept of secondary mania, failed to
present a case report in which the manic syndrome was
fully present in the absence of delirium or recognized
as the predominant pattern of abnormal behavior.
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Although involvement of the eNS is comIDOnin B12
deficiency, this case emphasizes that psychiatric manifestations can occur in the presence of low serum B12
levels but in the absence of the other well-recognized
neurological and hematological abnormalities of pernicious anemia. Evans and associates (5) recently
reported two cases of patients with schizophreniform
organic psychosis secondary to B12 deficiency. In both
of their cases as well, no hematological or spinal cord
abnormalities were observed and B12 replacement led
to clinical remission. My case is different in that, unlike
the patients in that report, Mr. A also had positive
schilling test and detectable antibodies to both parietal
cells and intrinsic factor. Thus, the diagnosis of pernicious anemia was unequivocal in Mr. Ks case.
This case not only adds B12 deficiency to the list of
conditions that can present as a secondary manic
syndrome, but it also supports other recent reports
that psychiatric symptoms may antedate the other
major manifestations of pernicious anemia-
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