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neurolepti'c administration (2, 9). Our data indicate
that genetic factors may be associated with the deter-
mination of these patterns and their clinical correlates,

REFERENCES

1. Galdi ], Rieder RO,_Si]ber D, et al: Genetic factors in the
response to neuroleptics in schizophrenia: a psychopharmaco-

genetic study, Psychol Med 11:713-728, 1981

Mo

j4:285—29o, 1981

with neuroleptics: catalepsy,
striatal dopamine metabolism in the rat after single and repeat-

=d administration of loxapine and hal i
ey p 1d haloperidol. Eur J Pharmacol

4. Burt DR, Creese I, Snyder $H: Antischizophrenic drugs: chronic

- Bowers MB Jr, Heninger GR: Cerebrospinal fluid homovanillic
acid patterns during neuroleptic treatment. Psychiatry Res

f\sper H, Baggiolini M, Burki HR, et al: Tolerance phenomena
apomorphine stereotypies, and

treatment elevates dopamine receptor binding in brain. Science

196:326-328, 1977

5. Bowers MB, Rouitis A: Regional differences in homovanillic
cute and chronic administration of

acid concentrations after a

antipsychotic drugs. ] Pharm Ph | 26:743—
6. Scaton b Gromuge. | h armacol 26:743-745, 1974

mesolimbic and mesoco

102:184-189, 1976

7. Bannon M], Reinhard JF Jr, Bunney EB : Uni
) ‘ J y EB, et al: Unique respons
to ar-ltlpsychonc'drugs is due to absence of terminal autotice t-t
tors in mesacortical dopamine neurones. Nature 296:444—44¢
Ll

1982

8, Bunney BS, Grace AA: Acute and chroni i
» Gr : ronic haloperidol treat-
ment: comparison of effects on nigral dopaminergilz cell activity.

Life Sci 23:1715-1 727, 1978

9, Post RM, Goodwin FK: Time-dependent effects of phenothi-
azines on dopamine turnover in psychiatric patients. Science

190:488-489, 1975

Cardiac Arrest During ECT
Modified by B-Adrenergic Blockade

Paolo Decina, M.D., Sidney Mali i
s M.D,, y Malitz, M.D., Harold A. Sack P
John Holzer, M.D., and Stuart Yudofsky, M?IC).elm’ P

A hypertensive patient with a history of diabetes
and ischemic beart disease was given propranolol
before ECT and experienced cardiae arrest after
subconvulsive electrical stimulation. The authors
suggest exercising caution when combining B
adrenergic blockade and ECT. )

(Am J Psychiatry 141:298-300, 1984)

B eta-adrenergic blockade has been used to attenu-
ate the sympathetically mediated cardiovascular
changes associated ‘with electrically induced seizures
{1-3). These changes follow the initial parasympathet-
ic response (e.g., bradycardia, hypotension),‘mostly
evident immediately after electrical stimulation, and
are usually limited to a transient increase in ’sinus
thythm rate, cardiac output, and blood pressure. The
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most common complications are premature atrial and
ventricular contractions and exaggerated hyperten-
sion. These are clinically benign. Rare but potentially
lethal complications are ventricular tachyarrhythmias
and myocardial ischemia secondary to an increase in
myocardial oxygen consumption. The incidence and
severity of these complications appear to increase in
the presence of certain variables relating to the pa-
tient’s -condition, such as preexisting cardiovascular
:lrl;etss arid 01(11 age; and certain variables relating to
ment condition i
e s, such as oxygenation and pre-
Anecdotal evidence supports the efficacy of propran-
olol and other B blockers in the treatment of ECT-
related tachyarrhythmias and exaggerated hyperten-
sion (1-3) and, at least in theory, in the prevention of
myocardial ischemia that may occur in patients with
1scl}em1c heart disease (5). To our knowledge, the oral
or intravenous administration of § blockers ,as' a pre-
ECT medication has not been reported to be associated
with advel.:se side effects, but in the case reported here
the use of intravenous propranolol immediately before
ECT in a patient with pretreatment anxiety and a

hlstory of 1sch§mic heart diseaseewas associated with a
teversible cardiac arrest. )
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CASE REPORT

Ms. A was a 68-year-old woman who was suffering from
her sixth episode of severe major depressive disorder. Hér
past depressive episodes had been refractory to pharmaco-
therapy and psychotherapy but partially remitred with ECT.
Each episode lasted approximately 2 years and was followe
by complete remission and return to normal functioning.
Because the depressive symptoms of the current episode had
not responded to an outpatient trial of pharmacotherapy,
Ms. A was hospitalized to received ECT.

Her medical history included a myocardial infarction with
a brief hospitalization when she was 63. Diabetes mellitus
was discovered at that time and had been treated since then
with low doses of insulin. The results of admission labora-
tory 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
were unremarkable except for a cataract in one eye. A second
ECG, done before the beginning of ECT, was virtually
identical to the one obtained on admission. Her fasting blood
sugar values gradually and steadily decreased to 208 mg/dl
after she resumed regular intake of NPH insulin (15 U).

The morning of the first scheduled treatment Ms. A
exhibited pretreatment anxiety; her pulse rate was 100 beat/
min (baseline=60-70). Her blood pressure was 180/120 mm
Hg (baseline=120/80-13(/85). After unsuccessful attempts
to control her anxiety with reassurance and support, we
decided to proceed with the trearment with Ms. A’s 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 mgrkg},
and succinylcholine, 30 mg (0.5 mg/kg), were used to induce
general anesthesia and muscle relaxation, respectively. From
the onset of anesthesia 100% oxygen was given through a
mask with positive pressure. The treatment was continuously
monitored with single-channel ECG and EEG. A bidirec-
tional brief-pulse electrical stimulus {pulse width=1.5 msec,
frequency=20 Hz, duration=1 second} was delivered bilat-
erally, from a constant-current (800 mA) ECT device
(MECTA), but no seizure occurred. The stimulation, howev-
er, was followed by § seconds of progressive slowing of sinus
thythm ending in arrest. Thump pacing was promptly insti-
tuted, and regular sinus rhythm resumed after a total of 15
seconds of asystole. Ms. A awoke uneventfully from the
anesthesia shortly thereafter and exhibited complete amnesia
for the event.

Follow-up cardiologic evaluations revealed no sequelae
from the accident. Nevertheless, ECT treatment was mief
rupted in favor of further pharmacotherapy and psychother-
apy. After 4 more months of treatment without any sympto-
matic improvement, all psychotropic medications were dis-
continued and Ms. A was referred back for ECT. The results
of an ECG repeated before beginning treatment were virtual-
ly identical to 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
manifest pretreatment anxiety. She was premedicated with
atropine {0.5 mg im. and 0.4 mg iv.) and then given
methohexital, 40 mg (0.7 mg'kg), and succinylcholine, 30
mg (0.5 mg/kg). Electrical stimulation of sufficient intensity
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
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treatments very well; she had no further significant cardiolo-
gic complications and experienced a good remission of the
depressive syndrome.

DISCUSSION

The use of propranolol with this patient was justi-
fied by the presence of two clinical conditions pre-
sumed 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 attenua-
tion 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 proprano-
lol may have contributed to the cardiac arrest by
exacerbating the parasympathetic response associated
with the subconvulsive stimulation.

Cardiac arrest is a well-documented, although rare,
complication of ECT and is not necessarily related to 8
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 irregular-
ities during ECT than pentothal. Nonetheless, experi-
mental 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-mediat-
ed 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 asso-
ciated with the use of intravenous propranolol in
combination with ECT and indicates the need 1o
exercise caution in using such a combination. '™
particular, the prophylactic use of B blockade in
patients with ischemic heart discase with or without
pretreatment anxiety should not be implemented until
the risk/benefit ratio of such a combination has been
carefully assessed.
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A Case of Mania Secondary to Vitamin B,; Deficiency

Frederick C. Goggans, M.D.

A case of mania apparently secondary to vitamin
By, deficiency appeared without other overt clinical
features of pernicious anemia and resolved with By
replacement. Six months later, the patient was
receiving monthly By, injections and his mental
status remained normal.

(Am J Psychiatry 141:300-301, 1984)

S econdary mania is defined as 2 manic syndrome of
organic etiology with clinical features indistin-
guishable from those of primary mania (1). Numerous
factors—including various drugs and toxins, metabolic
disturbances, and infectious and neoplastic disor-
ders—have been associated with secondary mania (2,
3). Although many psychiatric symptoms have been
associated with B, deficiency, I present here the first

report, to my knowledge, of the full manic syndrome
secondary to By, deficiency.

CASE REPORT

Mr. A, an 81-year-old man, was admitted to the hospital
with a 1-week history of irritable mood associated with
hyperactivity, decreased need for sleep, grandiosity, sexual
indiscretion, and reckless and agitated behavior. He felt that
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his home town was planning a day of celebration in his
honor to which several Hollywood personalities were invit-
ed. Also, he became so physically energized that six younger
men were required to restrain him at the time of admission to
the hospital. Mr. A had no personal or family history of
psychiatric disorder. He did not have any history of major
medical disotders, and he had not been taking any medica-
tion before admission.

On admission Mr. A was oriented in all spheres but was
easily distractible. He was agitated, loud, and pressured and
denied any mental or physical disorder. He had no delusions
or hallucinations other than those already mentioned.

Administration of 5 mg of intramuscular haloperidol

resulted in marked clinical improvement. Oral haloperidol, 5
mg b.i.d., was continued during the evaluation phase of his
hospitalization. The results of general physical and neurolog-
ical examinations were entirely within normal fimits. His
hematocrit was 42.4%, his hemoglobin level was 13.8 g/100
m}, and his white blood count was 5,000 cell/em’. His red
blood cell morphology was normal. His mean corpuscular
volume was 85.1 pm’. No hypersegmented neutrophils were
noted on the peripheral blood smear. The results of general
blood chemistries, a thyroid function test, and a comprehen-
sive drug screen were within normal limits, His CAT scan
was normal. The initial serum vitamin By; level was 116 pg/
ml {normal=200-900). A repeat level was 96 pg/ml. Folate
levels were within normal limits. The EEG showed border-
line slowing with intermittent 4—6-cycle/sec theta activity
bicenteally. A Schilling test was positive; antibodies to both
parietal cells and intrinsic factor were present.

Mr. A was treated with daily vitamin By, replacement,
1000 pg i.v., for 1 week, then with weekly injections at the
same dose. Haloperido! was tapered and discontinued during
the first week of hospitalization. Mr. A returned to a
completely normal mental status by the end of daily By
replacement therapy. His serum B, level at that time was
1054 pg/ml. Six months after discharge his mental status was
still normal and he was receiving monthly By, injections from
his general physician. He had returned to full work activities.
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