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Abstract

Objective: The study aimed to test whether there was more rapid response with daily Electroconvulsive Therapy
(ECT) (5 times per week right unilateral) and shorter lengths of stay (LOS) without an increase in adverse effects
compared to ECT administered in a routine fashion of 2-3 times/week.

Methods: This is a retrospective chart review study of inpatient ECT cases performed over a two year period in a
general psychiatric unit. Different practitioners used 5 times/week right unilateral (RUL) ECT, 2-3 times/week right
unilateral ECT, or bilateral (BL) ECT. All inpatient records of patients, who received inpatient ECT in a general
hospital with 80 psychiatric adult beds, were reviewed in the two year study period. Due to a variation in the quality
of documentation, the analysis used proxy variables for improvement and side effects of ECT: LOS following the first
ECT to discharge, total treatments in the series, and switches in treatment parameters that indicating poor response
or adverse effects.

Results: 78 patients received inpatient ECT. 35 cases were started with RUL ECT in the standard 3 times/week
frequency. 32 cases were started with 5 times/week frequency. 11 cases continued BL ECT placement 3 times per
week for a repeat ECT series. Diagnosis was not factor in lead placement or frequency of treatment. 90% of patients
had major depression, and 10% were treated for bipolar disorder or schizophrenia. The number of treatments in a
successful series was roughly equivalent irrespective of starting lead placement. 5 times/week RUL lead placement
did not lead to significant morbidity based on switch rates. The findings show a trend supporting the use of 5 times/
week RUL ECT as a means to shorten the course of ECT without increasing cognitive morbidity.
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Background
Electroconvulsive Therapy (ECT) remains the most effective

treatment for depression and many other major psychiatric disorders.
Although ECT has long been associated with complaints of memory
dysfunction, risk factors for who will develop post-ictal confusion or
long-term memory problems have not been definitively identified
[1,2], and seem to be transient. Prevention of cognitive side effects has
focused mainly on non-dominant hemisphere lead placement [3,4]. In
naturalistic clinical practice there is a huge variation in lead placement,
stimulus parameters, case selection, acceptable health co morbidities,
concurrent medications, and frequency of treatments, although the
general consensus is to start with right unilateral lead placement, with
brief biphasic pulses of square wave stimulations at three to five times
threshold [5,6]. Measurement of cognitive impairment and depression
outcomes are still generally measured by global impression of change.
Cognitive change, in particular is generally measured by meta memory
assessment since baseline cognitive function before depression, is not
verifiable [7]. Bilateral ECT has consistently been associated with more
subjective memory complaints than unilateral ECT, including
complaints of persistent memory problems even in the absence of
objective cognitive deficits on post-ECT testing [8,9].

How often ECT should be administered has been seen as a trade-off
between speed of response and minimizing confusion [10]. Three
times per week has been the norm, but more or less treatments per
week have largely been a matter of clinical judgment. Multiple
monitored ECT was often done in the 1980’s where several treatments
were given in a session. Clinical Procedural Codes (CPT) once
included a code for multiple monitored ECTs. Initial comparisons of
multiple monitored versus routine treatment showed no difference in
effectiveness or safety and had a significantly more rapid course of
treatment [11]. However, multiple monitored ECT was subsequently
abandoned due to an overall higher rate of cognitive impairment with
the dominant mode of bilateral lead placement, and the CPT code has
been removed. However, the controversy over the number of ECT per
week is still open. The current range of ECT frequency has been five
times per week [12] to two to three times per week [10,13] depending
upon severity of symptoms. It would be a significant issue for hospitals
and insurance if more frequent ECT administration can shorten
lengths of stay (LOS) and provide good outcomes without increasing
in morbidity. Patients should also find the shorter course of treatments
reassuring.
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Methods
The present study is a retrospective chart review of patterns of ECT

administration used by practitioners in an urban general hospital with
80-psychiatric beds. This was a naturalistic outcome study. The data
was manually reviewed since electronic medical records were not yet
available, and entered into SAS statistical software (SAS Institute, Inc.)
for data analysis the decision tree for ECT lead placements and
frequency of treatment used by practitioners is listed in Figure 1.

Lead Placement: Initial ECT series utilized right unilateral (RUL)
lead placement. Modified right unilateral (Mod RUL) ECT was used if
right unilateral seizures seemed focal or of short duration. Bilateral

lead placement was used if there was poor response to unilateral
treatments or if a prior series required bilateral lead placement for
efficacy. If confusion became evident, the frequency of administration
was reduced or ECT was discontinued.

Treatment Parameters: The selection of initial frequency of
treatments was based on provider preference. One practitioner used
RUL 5 times/week routinely while others used 2-3 times/week
routinely. Stimulus parameters were empirically determined. Right
unilateral ECT generally used 3-5x threshold stimulation and bilateral
ECT generally threshold stimulation. ECT was administered with a
MECTA Spectrum 5000Q device.

Figure 1: Treatment Decision Tree

Paper-based records were manually reviewed and tallied. Since
improvement and adverse effects were rated by global clinical
impression and were often implicit, proxy measures were used to
provide less subjective measures for improvement and emergent side
effects. End of treatment was used as a measure of efficacy. Change in
lead placement from unilateral to bilateral was used as a measure of
lack of efficacy. Reduction in frequency of administration was used as
a measure of clinically significant cognitive complaints. No cases were
terminated because of a medical complication.

The following variables were available: demographic information,
diagnostic codes, initial lead placement, change in lead placement,
number of treatments per week, motor and Electroencephalogram
(EEG) based seizure duration, total length of stay, and length of stay
following the first ECT.

All inpatient records of patients who received inpatient ECT in a
general hospital between July 2009 and July 2011 were reviewed. The
hospital records pertaining to ECT and psychiatry were not part of an
electronic medical record system so information was manually
extracted and entered into SAS Statistical Software (SAS Institute,
Inc.).

Results
35 cases were started with right unilateral ECT in the standard 3

times/week frequency. 32 cases were started with 5 times/week
frequency. 11 cases continued bilateral ECT placement 3 times/week
for a recurrent ECT series. Diagnosis was not used by the clinicians as
a factor in lead placement or frequency of treatment. Most patients
had major depression, but 10% were treated for bipolar disorder or
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schizophrenia. Univariate pair wise comparisons of group outcomes
were performed since group sizes and characteristics were not
normally distributed (Shapiro-Wilk, W=0.913669, p 0.4899).

There was no significant difference in age, gender, or diagnosis
between the 5 times/week unilateral and 3 times/week unilateral
groups.

Table 1 shows the average number of treatments and switch rates.
The number of switches of RUL placement to Modified RUL or

bilateral placement was used as a proxy for lack of efficacy of the
original treatment. None of the 3 times/week patients were switched.
However six of the 5 times/week patients were switched to either
modified right unilateral or bilateral lead placement to improve seizure
response or efficacy. The latter was more typical of what was expected
because of the lower efficacy rate for unilateral lead placement overall.

Starting Lead and
frequency

N (%) Switch N (%)

Switching

Ave Treatments in Series LOS in days

(range)

RUL 2-3 times /wk 30 (39.5%) No switches 29 (96.6%) 5.75 (SD 3.43) 12.0 (3-44)

Mod RUL 1 (3.33%) 4 (SD 0.00) 24.0 (0)

Bilateral 0 (0%) 0 0

RUL 5x/week 27 (35.5%) No switches 16 (59.2%) 7.19 (SD 2.4) 12.66 (4-31)

Mod RUL 3 (11.1%) 7.0 (SD 3.46) 9.33 (5-16)

Eventual Bilateral ECT 6 (22.2%) 8.83 (SD 2.22) 22.83 (10-46)

Bilateral ECT 3x/week 11 (14.5%) No changes 0 (100%) 7.45 (SD 4.13) 22.45 (6-88)

Reduced Frequency or
terminated ECT

0 (0%) 0 0

Table 1: Switch Rates, LOS (Length of stay) is from treatment #1 until discharge, RUL = Right Unilateral lead placement, Mod RUL = Modified
Right Unilateral lead placement

The average number of treatments in a series differed unexpectedly
for the 3 times/week group. Table 2 shows the 5 times/week RUL
group was 7.19 treatments, and bilateral ECT was 7.45 treatments as
opposed to 5.75 for the 3times/week RUL group. Usually a RUL ECT
series requires more treatments than a course of Bilateral ECT.

The average LOS of the combined right unilateral ECT groups was
half the LOS of the bilateral ECT patients.

Initial Lead Placement Significance

RUL 3x/wk LOS vs. RUL 5x/week LOS p= 0.4269

Bilat 3x/wk LOS vs RUL 5x/wk LOS p=0.0816

Bilat 3x/wk LOS vs Mod RUL 3x/wk LOS p=0.0090

Bilat 3x/wk LOS vs Mod RUL 5x/wk LOS p=0.0953

Bilat 3x/wk LOS vs RUL 3x/wk LOS p=0.0193

Table 2: Length of Stay (LOS), RUL=Right Unilateral lead placement,
~x/week=times per week, Bilat=Bilateral lead placement

No early termination of bilateral ECT was observed and no
reduction of frequency of RUL treatments was observed, suggesting no
clinically significant cognitive morbidity in any group.

Discussion
The findings showed a trend supporting the use of 5 times / week

RUL ECT as a means to shorten the course of ECT without increasing
cognitive morbidity. The number of treatments in a successful series is

roughly equivalent irrespective of starting lead placement, but doing
ECT more frequently shortens the time frame. RUL lead placement
allows clinically significant improvement without an increase in
cognitive impairment (based on switch rates).

In this study, an odd observation was that 3 times/week RUL ECT
seemed superior to either 5 times/week ECT or bilateral ECT in terms
of fewer number of treatments in a series, no switches to bilateral ECT,
or LOS for the course of treatment. This seemed odd in light of
purported lower efficacy of RUL ECT compared to BL. This prompted
a qualitative chart review of the 2-3 times/week cases. Non-
standardized documentation and lack of detail in the 2-3 times/week
cases many charts did not allow any secondary analysis. We concluded
that treatment parameters used by the psychiatrists using 2-3 times/
week ECT differed from published American Psychiatric Association
(APA) guidelines in terms of inclusion criteria and endpoints for
treatment. Our expectation was that the number of treatments in a
series would be roughly identical in all groups, and that length of stay
would be wholly dependent upon the frequency of treatments.

In looking at 5x/week RUL ECT group alone, about 20% of the
patients required modification in lead placement to improve efficacy.
The modifications were switch to modified right unilateral ECT to
improve the quality of seizures, or to bilateral lead placement if
Modified RUL lead placement was still suboptimal. The comparison in
lengths of stay of 5 times/week RUL cases with Bilateral ECT cases (3
times/week) seemed to be a more useful comparison because of the 2-3
times/week RUL cases seemed so atypical. Of those that completed 5
times/week ECT, the number of treatments was about the same as a BL
ECT series, and a trend toward shorter lengths of stay for 5 times/week
was seen. No evidence for significant cognitive impairment from
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treatment was seen, based on further reducing the frequency of ECT
throughout the series.

The limitation to this chart review study was the lack of
standardized records or scales. Proxy measures for efficacy and
adverse effects had to be used because of limitations in the quality of
documentation. The quality and reliability of chart data should
improve as the Hospital moves toward an electronic Medical Record
System. Deviations from practice guidelines by some psychiatrists
were an inadvertent finding that is being corrected by the Hospital.

In conclusion, 5 times/week RUL ECT seems to be well tolerated
and can shorten the length of a series of ECT.
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