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Comparison of Bifrontal and Bitemporal ECT
for Major Depression

Samuel H. Bailine, M.D., Arthur Rifkin, M.D., Ernst Kayne, M.D., Jeffrey A. Selzer, M.D., 
Jacques Vital-Herne, M.D., Marjorie Blieka, M.D., and Simcha Pollack, Ph.D.

Objective: The authors compared the clinical and cognitive effects of bifrontal electrode
placement with standard bitemporal electrode placement in the treatment of patients with
major depression. Method: Forty-eight patients with unipolar or bipolar depression were
treated with a course of bifrontal or bitemporal ECT. The Hamilton Rating Scale for Depres-
sion and the standardized Mini-Mental State were administered at baseline and repeated
during the course of treatment. Results: Forty-seven of the 48 patients who completed the
course of treatment met remission criteria by the 12th treatment. There were no differences
between the patients given bifrontal ECT and those given bitemporal ECT in the number of
treatments required to reach remission criteria. The standardized Mini-Mental State scores
of the patients given bitemporal ECT worsened more after treatment than did those of the
patients given bifrontal ECT. Conclusions: Bifrontal electrode placement was as effica-
cious as bitemporal placement and resulted in less cognitive impairment. A study of the two
placements with more cognitive measures is indicated. 

(Am J Psychiatry 2000; 157:121–123)

Since its introduction in 1938, ECT has been ad-
ministered as a safe and effective treatment for men-
tal disorders, but public and professional concerns
limit its use. The introduction of succinylcholine (to
modify convulsive motor effects), continuous oxygen-
ation, and brief-pulse stimuli make ECT more accept-
able, but short-term cognitive effects remain a major
concern.

Right unilateral ECT causes less cognitive impair-
ment than bitemporal ECT (1, 2) but has less efficacy
in treating major depression at threshold stimulus and
at 2.5 times threshold (3). Bifrontal ECT has been
shown to have equal efficacy to bitemporal ECT with
less cognitive impairment, but the literature examining
this placement is limited (4–6).

METHOD

The subjects were patients with major depressive disorder, either
bipolar or unipolar, with or without psychosis, recruited from the in-
patient service of Hillside Hospital. A clinical interview and a chart
review confirmed the DSM-IV diagnosis. Patients also met the fol-

lowing inclusion/exclusion criteria: 1) 18 years old or above, 2) score
higher than 17 on the 17-item version of the Hamilton Rating Scale
for Depression (7) and score higher than 2 on the first item (sad
mood), 3) score higher than 24 on the standardized Mini-Mental
State (8), 4) no history of any psychotic disorder (other than as part
of a mood disorder), cognitive disorder, psychoactive substance
abuse or dependence within the previous year, rapid cycling bipolar
disorder, or ECT within the past 6 months, and 5) no concomitant
psychotropic medication, except up to 3 mg/day of lorazepam as
needed for agitation or anxiety. Patients gave written informed con-
sent, and the institutional review board of Hillside Hospital ap-
proved the study.

The patients received bifrontal or bitemporal ECT by random as-
signment. The psychiatrist who administered ECT (S.H.B.) did none
of the ratings and was the only investigator who knew the patients’
electrode placements. Anesthetic medications consisted of glycopy-
rolate, 0.2 mg; methohexital, 1.0 mg/kg; and succinylcholine, 1.0
mg/kg, all given intravenously.

In bitemporal placement, each electrode was placed on the per-
pendicular line 3 cm above the midpoint of the line joining the
external auditory meatus and the outer canthus of the eye. For bi-
frontal placement, each electrode was placed 5 cm above the outer
angle of the orbit on a line parallel to the sagittal plane. Treatment
was given with a square-wave, brief-pulse, constant-current device
(MECTA SR1).

At the first treatment, the subject’s seizure threshold was estab-
lished by titration. Subsequent treatments were given at 1.5 times the
seizure threshold. If the patient had a missed or abortive seizure, we
restimulated at 1.5 times the energy after a 20-second or 60-second
interval, respectively.

The patients received treatments three times a week until they met
the criteria for remission: 1) Hamilton depression scale score less
than 10, 2) first Hamilton depression scale item score less than 3,
3) Clinical Global Impression improvement score less than 3. Pa-
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tients who had not met these criteria by the 12th treatment were
considered treatment failures.

We obtained Hamilton depression scale scores (using the Struc-
tured Interview Guide for the Hamilton Depression Rating Scale
[7]), CGI scores, and standardized Mini Mental State scores at base-
line and 24 hours after each treatment (8).

Baseline comparisons between patients given bitemporal and bi-
frontal placements were analyzed with chi-square tests for categori-
cal variables and with t tests for continuous variables. A repeated
measures analysis of variance was used to determine if there was a
difference over time in the patients given bitemporal compared with
bifrontal ECT.

RESULTS

Fifty-eight patients began treatment in the study. Six
had their treatments interrupted by medical problems
unrelated to ECT, two required antipsychotic medica-
tion not allowed by our protocol, and two had to be
discharged from the hospital before completing the
study. Twenty-four of the remaining 48 patients re-
ceived bifrontal ECT, and 24 received bitemporal ECT.
Forty-seven of the 48 patients who completed the
study met remission criteria by the 12th treatment. Pa-
tients receiving bifrontal and bitemporal ECT did not
differ from each other in mean electrical titration
thresholds or seizure durations (table 1).

Patients given bifrontal and bitemporal ECT did not
differ in baseline Hamilton depression scale scores

(table 1). All 24 patients in the bifrontal group and 23
of the 24 patients in the bitemporal group met the re-
mission criteria before the 12th treatment (table 1).

The two groups did not differ in baseline standard-
ized Mini-Mental State scores (table 1). The difference
between groups in these scores over time, however,
was marked by a significant interaction between group
and time (table 1): the scores of the group given bitem-
poral ECT were worse after the last treatment than the
scores of the group given bifrontal ECT. Baseline stan-
dardized Mini-Mental State scores significantly and
negatively correlated with age (r=–0.39, p=0.06). The
lower standardized Mini-Mental State scores in the
bitemporal group after treatment remained significant
when covaried for age (F=4.81, df=1, 43, p=0.03).

DISCUSSION

With the more anterior and medial position de-
scribed for bifrontal ECT, we avoided direct stimula-
tion of the temporal areas, which mediate human
learning and memory, but still delivered an effective bi-
lateral stimulus. SPECT data reported by Sackeim and
Prohovnik (9) suggesting that the frontal lobes might
be the site where ECT exerts its main therapeutic ef-
fects serve to offer a theoretical explanation for the ef-
ficacy of the bifrontal placement.

TABLE 1. Demographic and Clinical Characteristics of Patients With Major Depression Given Bifrontal or Bitemporal ECT

Characteristic Bifrontal (N=24) Bitemporal (N=24) Analysis

N % N % χ2 df p

Sex 0.33 1 0.90
Male 10 42 12 50
Female 14 58 12 50

Diagnosis 0.58 3 0.90
Unipolar depression, nonpsychotic 12 50 14 58
Unipolar depression, psychotic 6 25 5 21
Bipolar depression, nonpsychotic 4 17 4 17
Bipolar depression, psychotic 2 8 1 4

Mean SD Mean SD t df p

Age (years) 49.6 18.6 56.0 21.0 1.12 46 0.27
Number of treatments to meet remission criteria 5.9 2.5 5.4 2.5 0.70 46 0.49

Fa df p

Electrical titration threshold (J) 2.41 1, 44 0.13
First treatment 19.3 10.3 19.7 12.9
Last treatment 41.2 31.1 33.1 18.0

Duration of seizures (seconds) 0.01 1, 43 0.91
First treatment 43.4 16.8 49.9 27.2
Last treatment 32.6 7.6 38.4 16.4

Duration of seizures by EEG (seconds) 0.03 1, 29 0.86
First treatment 70.7 39.8 60.2 28.3
Last treatment 57.2 20.9 49.2 16.7

Hamilton Rating Scale for Depression score 0.09 1, 44 0.77
Baseline 28.9 6.8 27.7 5.7
After last treatment 6.7 3.9 5.0 2.9

Standardized Mini-Mental State score 5.25 1, 44 0.03
Baseline 28.1 2.0 27.8 2.2
After last treatment 28.1 1.8 25.7 4.6

a Repeated measures analysis of variance (test of interaction of time by electrode placement).
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Both placements proved conducive to effective treat-
ment: 47 of the 48 patients responded to treatment.
The mean number of treatments required to reach the
study endpoint and the electrical and seizure variables
were almost identical for both groups (table 1), but the
group given bitemporal ECT showed statistically sig-
nificant worsening in their standardized Mini-Mental
State scores (p=0.03). This drop of 2.1 in the standard-
ized Mini-Mental State score, although small, is ap-
proximately a full standard deviation and is clinically
significant.

Another possible advantage of the bifrontal over the
bitemporal placement is that the treatments might
cause fewer dental injuries because the electrodes are
farther away from the masseter muscles.

We found bifrontal electrode placement to be as ef-
fective as bitemporal electrode placement and to have
fewer cognitive effects. Although right unilateral elec-
trode placement also yields fewer cognitive effects than
bilateral placement, the treatment needs to be adminis-
tered at 2.5 to 5 times threshold to achieve acceptable
efficacy (6). Thus, dose titration is always required to
ensure the likelihood of acceptable results and often re-
quires doses in excess of those available with standard
ECT devices.
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