Seizural Variables and Clinical Response
to ECT : A Follow up Study
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This study was carried on a total sample of 105 patients with acute onset of
their illness at Abassia Mental Hospital. All patients were receiving bilateral
ECT and were further randomly subdivided into 2 groups receiving their ECT
treatment, either with a minimal or a mederate suprathreshold stimulus intensi-
ty. All patients were subjected to physical and clinical assessment, as well as psy-
chometric assessment. Evaluation of patients was done 1.3 day after admission,
once weekly, at discharge and at follow-up 6 weeks after discharge.

(Egypt.).Psychiat., 2001,24 :55-73).

INTRODUCTION

Recent years have witnessed an up-
surge of research aiming at safer and
more effective forms of Elector-
convulsive therapy. This led to the re-
newed interest in understanding how ba-
sic electrical stimulus parameters have
an impact on the delivery of optimal
treatment. It became clear (particularly
during the past two decades) that many
of the basic assumptions about how
ECT should be administered have been
challenged by findings from scientific
investigations. For example outcome
studies using titrated , Jow dose unilater-
al ECT have contradicted the long-held
view that the elicitation of an adequate
generalized seizure is the sine quo non
of therapeutic efficacy of ECT (Nobler
& Sackeim, 1993) .

For many years, research in ECT has
largely ignored the concept of dose re-
sponse effects in determining optimal
stimulus dosing. There appears to be a
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therapeutic window for the dose of
stimulus . It is not the absolute dose
which determines clinical response, but
the degree by which the stimulus ex-
ceeds seizure threshold (Nobler & Sack-
eim, 1993 & Freeman, 1995).

Regardless of electrode placement,
the best results, in terms of the thera-
peutic effects and minimizing the side
effects, are obtained with moderately
supra-threshold dose between 50% and
200% (above seizure threshold) (Free-
man, 1995; Weiner, 1997 & Fink, 1997).
Other seizural variables believed to be
correlated with clinical response to ECT
are seizure threshold and seizure dura-
tion. The term seizure threshold refers
to the minimum electrical intensity nec-
essary to produce a generalized seizure
of at least a 20 to 25 second duration
(Nobler & Sackeim, 1993) . Recent
studies indicate that the magnitude of
increase in seizure threshold over the
ECT course is a positive sign with re-
spect to efficacy and it may result in
slowing of clinical response if a fixed
dosage is used. This is because the ex-
tent to which electrical dosage exceeds
seizure threshold diminishes over the
course (Sackeim, 1999).
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As regards seizure duration, it has
been a long held belief that longer sei-
zures (or at least those that exceeded ar-
bitrary cutoffs of 25 - 30 secs) are more
likely to be efficacious (Fink, 1979 ; Ab-
rams, 1988 & APA, 1990). Moreover,
other researchers argued that patients are
unlikely to respond if the cumulative du-
ration is less than 210 seconds and that
beyond 1000, few patients will manifest
clinical response if they have not already
done (Maletzky, 1978). However other
researchers as Sackeim et al. (1991;
1993; 1999) and Nobler et al., (1993)
stated that seizure duration is largely in-
dependent of efficacy.

The aim of this work was to study
the different seizvral factors (stimulus
dose, seizure threshold and seizure dura-
tion) associated with and possibly influ-
encing clinical response to ECT in
acutely ill psychiatric patients. Our hope
is that research into the ECT stimulus
will promote clearer guidelines for the
practitioner as to safer and more effec-
tive ways to use ECT .

SUBJECTS AND METHODS:

The study was conducted on 105
acute inpatients in Abbasia Mental Hos-
pital after approval of Surveillance
Board for Psychiatric Practice . They
were subdivided randomly according to
a randomization table (Mendenhall,
1968) into 2 groups. A group of 52 pa-
tients who received high dose stimulus
energy, the second group consisted of 53
patients who received a minimal supra-
threshold stimulus energy for seizure in-
duction. All patients were on psycho-
tropic medication the dose and type of
which were adjusted by the attending
psychiatrist, but no patient was taking
benzodiazepines, lithium or anticonvul-
sant medications, and patients were kept
only on one type of medication during
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the study period, whether antipsychotic
or tricyclic antidepressants.

Inclusion criteria:

Consent from the patient & or family
for inclusion in the study and receiving
ECT.

Acute onset: of their presenting ill-
ness or episode.

Age: 16 60 years.

No ECT for the previous 6 months.

No symptoms suggestive of organic
cerebral disease .

No serious physical illness.

Exclusion criteria :

An admission period of less than 2
weeks.

Discontinuation of ECTs before the
3rd one.

Side effects from treatment proce-
dure.

Chronic and sub-chronic cases.
METHOD :

A full psychiatric sheet and full
physical examination including detailed
neurological examination were carried
out for each patient. Patients were diag-
nosed by 2 psychiatrists using DSM 1V
axes.

Assessment Procedures :

Patients were assessed 1-3 days
after admission (i.e. baseline assess-
ment) then on weekly basis for six
weeks, then six weeks following dis-
charge (follow up assessment) by the
following instruments :

Brief Psychiatric Rating Scale: (Big-
elow ad Murphy, 1979) .

Nurses Observation Rating Scale
(NORS) (Shaalan & El Gueneidy, 1982)

The Global Assessment scale (Endi-
cott et al., 1976).

Clinical Global Impressions Scales
(Guy,1976):
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A) of Severity of Hiness. B) global
Improvement.

The Family Opinion rating scale.

Montgomery and Asberg Depression
Rating Scale (MADRS) (Montgomery
and Asberg, 1979).

ECT Administration :

ECT was administered three times a
week. The total number of treatments
was determined by the attending psychi-
atrist according to each patients clinical
response. The number of ECT treat-
ments ranged from 3 to 10. Anesthesia
was induced with sodium thiopental pre-
ceded by atropine sulfate.  Stimulus
electrodes were in the standard bi-
temporal position for all patients .

Stimulus Dosing and Delivery :

Convulsions were induced using a
constant current, pulsatile, square wave-
form instrument (MECTA model JR]).

For identification of the seizure
threshold of each patient, the stimulus
dose of the Ist treatment was specified
according to a titration method (Coffey
et al, 1995). For the second treatment,
patients were randomized either to con-
tinue on the same schedule of titration or
to receive a moderately supra-threshold
stimulus (150% of the initial dose)
(Sackeim and Weiner, 1995).

Monitoring of the seizure:

The peripheral motor seizure dura-
tion was timed with a stop-waitch from
the end of the warning tone of the elec-
tric stimulus to the cessation of all ob-
servable clonic activity. Convulsions
were observed for their characteristics,
however, all were bilaterally distributed
and consisting of tonic and clonic con-
vulsions and including muscles of the
face, body and extremities.

Data Management and Statistical
Analysis:

The data was coded and entered on
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IBM Compatible Computer using the
statistical package SPSS veer 8.0. The
mean, standard deviation and percent
were used to summarize the data. The t
test and ANOVA were used to assess
differences between groups. For internal
consistency and statistical reliability we
used the Alpha reliability test. Kappa
test was used to assess inter-rater agree-
ment.

Correlation for degree of association
and stepwise regression analysis were
also used.

RESULTS

The majority of patients were liter-
ate, single and residing in an urban area .
The most frequent diagnosis was that of
schizophreniform disorder (45.8%), fol-
lowed by bipolar disorder (31.4%). As
regards axis II the most common trait
disorder was the schizoid (32,4%).

Table (2) shows comparison between
the mean scores of patients who re-
ceived high dose (n = 52) and low dose
(n = 53 ) stimulus energy.

As the table shows, there is a signifi-
cant difference between the mean (total,
positive and negative) scores of the
BPRS only on ratings after the ECT
course (P <0.05), with lower mean
scores for the group who received the
high dose stimulus energy. No signifi-
cant difference is shown at discharge or
at follow-up mean scores.

As tables 3 and 4 show, patients re-
ceiving high dose energy stimulus
showed significant improvement from
week to week over the first four weeks,
while, for those receiving low dose, the
significant difference reflecting im-
provement continued up till the sixth
week. As reflection of improvement, pa-
tients receiving high dose were dis-
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charged more rapidly than the patients re-
ceiving low dose.

Table (5) shows no significant corre-
lation between the total number of ECT
treatments during the administered ECT
course and the Clinical response (p >
0.05) .

Table (6) Shows a significant nega-
tive correlation between the peripheral
motor seizure duration of the Ist ECT
treatment and scores of BPRS and NORS
after the ECT course (p< 0.01, p< 0.05
respectively). Also a significant negative
correlation is shown at discharge for the
scores of BPRS, NORS, MADRS, and
CGl of severity of illness. This means
that the longer the seizure duration the
lower the scores obtained and the better
the response.

Table (7) shows no significant cor-
relation between the total peripheral mo-
tor seizure duration and the scores of the
different scales after the ECT course and
on discharge except of MADRS at dis-
charge.

Table (8) shows a continuous increase
of mean seizure threshold through ECT
course .

Table (9) shows no significant dif-
ference between patients with and with-
out history of ECT treatment as regards
their mean seizure threshold (p=0.08).

Table (10) shows a highly significant
negative correlation between patients sei-
zure threshold and seizure duration of the
ist ECT treatment (p = 0.000), this
means that the higher the patients seizure
threshold the shorter the seizure duration.

Table (11) shows a difference be-
tween the means of seizure threshold of
males ( n = 62) and females (n=43).
However this is not statistically signifi-
cant (P=0.59).

Tables (12, 13) show no significant

correlation between the dose of 1st week
of either antipsychotic or antidepressant
medications and patients seizure thresh-
old (P > 0.05).

Table (14) shows no significant dif-
ference between patients with different
diagnoses and their mean seizure thresh-
old (p =0.132).

Table (15) shows a positive signifi-
cant correlation between the patients sei-
zure threshold and their age (p = 0.001) .
This means a higher seizure threshold
for older patients.

Table (16) represents correlation be-
tween different factors and clinical re-
sponse of patients receiving ECT group
by a stepwise regression analysis.

As shown from the table ratings after
the ECT course show a positive correla-
tion between the BPRS baseline scores
and the total BPRS and NORS scores
(sig = 0.00), which means that the high-
er the symptoms scored at base line the
higher the scored symptoms after the
ECT course.

Also a negative significant correla-
tion is shown between the degree of pre-
vious improvement to ECT treatment
and the Total NORS scores, and be-
tween the dose of stimulus energy and
the MADRS scores. This means that the
more the degree of previous improve-
ment to ECT treatment the more the im-
provement after the ECT course on the
NORS, and the higher the dose of stimu-
lus energy the lower the scores of de-
pression.

For the discharge ratings, the table
shows that the presence of diagnosis of
schizophrenia is the 1st variable influ-
encing the total BPRS scores, followed
by the patients age and lastly the pres-
ence of personality disorder. This means
that these 3 variables are associated with
higher scores and worse outcome on
BPRS scores at discharge.
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Table 1
Demographic and Clinical Characteristics of Subjects
Mean age (years) Diagnosis
Sex : Axis 1
Male 62 (59%) female 43 (41%)  Schizophrenia Paranoid type with
Occupation : Episodic course 14 (12.4%)
Student 17 (16.2%) Schizophreniform disorder with
Housewife 25(23.8%) Good prognostic features 25 (24.8%)
Not workin 21 (20%) Schizophreniform disorder without
Working 42 (40%) Good prognostic features 22 (21%0
Education Major depressive disorder 11 (10.5%)
Miterate 15(14.3%) Bipolar I Manic without psychotic
Reads & write 8 (7.6%) Features 14 (13.3%)
Primary 15 (14.3%) Bipolar I manic without psychotic
Preparatory 30 (28.6%) Features 19 (181%)
Secondary 27 (25.7%) Axis II
Higher education 10 (9.5%) No diagnosis 61 (58%)
Marital status Paranoid traits
Single 65 (61.9%) Schizoid traits 34 (32.5%)
Married 30 (28.6%) Antisocial traits 5 (4.8%)
Divorced 7 (6.7%) Borderline traits 1 (0.9%)
Widowed 3(29%) Dependent traits 1 (0.9%)
Residence
Rural 25 (23.8%)
Urban 80 (76.2%)
Table 2
Comparison Between Mean Scores of Both Groups
Receiving High and Low Dose Energy Stimulus
High Dose Energy Low Dose Energy 1 p
Scale Mean+S.D. N MeanySD. N
After ECT course
BPRS (Total) 923+ 865 S2 12794840 3 -214 0035
BPRS (+ve) 321$535 52 613524 33 1282 0006w
BPRS (-ve) 3113257 52 498+377 3 20 0.004
NORS (Total) 3890+907 52 3784+887 3 e
MADRS 766+ 728 18 930+644 20 073 0468
At Discharge
BPRS (Total) 753957 52 7374680 52 010 0.921
BPRS (+ve) 2551457 52 337+397 52 -098 0329
BPRS (-ve) 2691288 52 335+327 53 -110 0272
NORS (Total) 36.57+9.1S 52 34204878 53 1.35 0.179
MADRS 2004407 18 1604493 20 027 0.788
CGl (Severity of illness) 1.65% 1.06 52 1.71+1.00 53 -0.3 0.755
At Follow-up 6 weeks
BPRS (Total) 1028+ 1584 42 5824810 42 1.50 0.139
BPRS (+ve) 597+9.06 42 4154624 42 1.08 0.282
BPRS (-ve) 433+483 42 3.75+4.09 42 060 0.552
CGl (Severity of illness) 1.714+1.71 42 1454141 42 0.77 0.446
Family Opinion 1653092 50 1.4540.77 S0 11 0.268
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Table 3
Mean Total Scores of BPRS of Patients Receiving High and low
Dose Energy Stimulus: Comparison from Week fo Week Assessment

High Dose Energy Low Dose Energy
Percentage Percentage
BPRSToWl  \pnsSD Dot P N MeansSD  Dereme P N
of Means of Means
Base Line 4486+ 1781 500 0000%* 52 4869+1620 190 0000** 53
Week | 215541695 20.66 4 14.54
Week | 21.55 4 1695 418 0000%* 52 196641445 30 po00**t 53
- Weekll 1255+ 1477 18184987
Week ] 130241159 33 0034* 45 185041445 180 0.000*** 5]
Week Il 95541047 18184987
Week I} 9534751 29 000 2B BH0+859 20 0000*** 4
Week IV 696+ 595 9414178
Week IV 7254 645 79 07% 16 1230+784 20 0000t 23
Week V 6.68 + 5.6 960 +7.41
Week V 8304 6.16 N4 0208 10 Hed+68 20 00074 4
Week VI 590+ 556 9014104
Table 4

Comparison of Mean Tota) Scores of NORS of Both Groups of High and
Low Dose Energy Stimulus Week to Week Assessment

High Dose Encrgy Low Dose Energy

NORS Tqtal Mean +S.D P N Mecan+ S.D P N
Week 1 68.28 + 13.61 0.000 * * 52 70.25 + 12.34 0.000*** 53
Week 11 44.42 +12.99 51.58 4+ 1553
Week 1} 45.82 + 13.00 0.001 ** 45 518241355 0.000 * * 52
Week 11} 40.46 + 9.69 403241118
Week 111 40.78 £ 9.55 0.002 * * 28 41.28+11.18 0.000 * * 45
Week 1V 36.85 £ 9.60 36.02 £ 9.85
Week 1V 37.12+9.46 0.105 16 39.36 £ 10.83 0.003 ** 22
Week V 3468+ 7.13 36.45 +9.55
Week V 3345+ 6.77 0.167 1! 38.64 +9.47 0.027* * 14
Week VI 31.81£4.93 3792+ 990
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Table §
Correlation Between the Total Number of ECT Treatments
and the Clinical Response of Patients

After ECT Scores  Discharge Scores F - Up scores

Total No. of ECTs
(3-10) r P r P r P

BPRS (Total) 0.0179  .068 0004 0966 0043 0802
BPRS (+ve) 0210  0.091 0.09% 0329 0.087 0228
BPRS (-ve) 0157 0100 0106 0280  0.182 0232
NORS (Total) 0.031  0.852 -0.184  0.261 0.088 0229
MADRS 0023 0814 0030 0759 0092 0310
CGlI (Severity of liiness) 0.091 0.358

‘ Table 6
Correlation Between the Seizure Duration of First ECT
Treatment and Patient’s Clinical Response

Seizure Duration of 1st  After ECT Scores  Dischrage Score

ECT Treatment

(31.66 + 6.66) sec r P r P
BPRS (Total) -0.275** 0005 _0257*« 0.008
BPRS (+ve) -0.310** 0001  _0301** 0.002
BPRS (-ve) -0.278** 0004 _0352** 0.000
NORS (Total) 214 0029  0250* 0.010
MADRS -0.093 0580 .0323* 0.045
CGl (Severity of liiness) -0.338**  0.000

Table 7
Correlation Between Total Seizure Duration and Patient’s Clinical Response

Total Seizure Duration After ECT Scores  Dischrage Score

(187.05 + 62.76) sec
r p r P
BPRS (Total) 0017 0865 0009 0025
BPRS (+ve) 0.047 0635 0051 0.604
BPRS (-ve) -0.024 0808 0020 0838
MADRS 0.013 0937 -0.350* 0.029
NORS (Total) 0160 0103 0374 0075
CGI (Severity of HNiness) 0.111 0.258
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Table 8
Mean Seizure Threshold Variation Through the ECT Course (53 patients)*
Seizure threshold (J)  Seizure threshold (J) Seizure threshold N
Minimsm Minimum

1st ECT 11.60 31.00 19744514 53

2nd ECT 13.60 31.20 20974491 53

3rd ECT 13.80 3320 21924537 3

4th ECT 14.30 43.60 2220+ 6.11 47

SthECT 14.30 43.60 2220+6.1} 35

6th ECT 17.60 29.60 2641412 10

Tth ECT 20.00 29.10 23251428 4
8th ECT 20.00 29.90 2495+ 7.00 2
*Those who continued on titration schedule
Table 9
Comparison of Mean Seizure Threshold of Patients with
and without Previous History of ECT Treatment
Past His. of ECT N Mean+S.D. T P
Seizure No 61 1836+5.18
Threshold Yes 40 20854895 -1.77  0.0980

Table 10

Comparison Between Seizure Threshold and Seizure
Duration of 1st ECT Treatment

Seizure Threshold T p
Seizure duration -().369%* 0.000
Table 11
Comparison of Mean Seizure Threshold of Patients
With Gender Difference

Sex Mean + S.D. N T p

Seizure  Male  2053+743 62 1862 0.59
Threshold Female 17934640 43 ,

62
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Table 12

Correlation Between the Dose of Antipsychotic (Equivalent Dose of
Chlorpromozine) Drugs of First Week and Seizure Threshold

Seizure Threshold r P
Dose of Antipsychotics of 1st Week 0.113 0.228

Table 13
Correlation Between the Dose of Tricyclic Antidepressant
Drugs of First Week and Seizure Threshold

Seizure Threshold r p
Dose of Antidepressant Drugs of 1st Week 0.113 0.228

Table 14
Correlation Between Mean Seizure Threshold of Patients
With Different Diagnoses
Diagnosis N Seizure Threshold (J) F P

Mean+ S,
Schizophrenia 14 20074597

Schizophreniform 47 17.70 £ 5.59 1914 0.132
Depression 11 21.81+497
Mania 33 2093 +9.40

Table 15
Correlation Between Seizure Threshold and Patients Age
Seizure Threshold r P
Age 0.314** 0.001
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Table 16
Correlation Between Different Variables and Clinical
Response (Stepwise Regression Analysis)

Dependent Variables Independent Variables B Beta T Sig
After. ECT. Scores
BPRS (Total) BPRS Baseline Scores 0984 0.856 5.301 **0.000
NORS (Total) BPRS Baseline Scores 0.567 0546 4.743 **0.000
Previous Imp*. On ECT 4.253 0.483- 4.192- **0.000
NADRS Dose of Stimulus Energy 0.403- 0.580- 2.254- *0.047
Discharge Scores Diagnosis of Schizophrenia 20.08 1.129 4.555  **0.001
BPRS (Total) Age of Patients 0.409- 0.534- 3.422- **0.002
Personality trait Disorder 8983 0.506 2201 *0.037
NORS (Total) BPRS Baseline Scores 0.575 0568 4.446 **0.000
Previous Imp. to ECT 3411- 0397- 3.108- **0.004
MADRS Presence of chronic stressors  15.77  0.669 3.897  **0.004
CGI (Severity of Illness)  Diagnosis of Schizophrenia  2.008 0.722° 6.517 **0.000
Gender of patients 0.918- 0.405- 3.7984- **0.000
Presence of acute stressors ~ 0.700- 0.306- 2.859-  **0.008
F.H. of psychiatric disorders  0.279 0.230 2.087  *0.047
Follow-up Scores Diagnosis of schizophrenia  24.780 0.845 7.604  **0.000
BPRS (Total) Diagnosis of schizophrenia  3.366 0.865 8462 **0.000
CGI (Severity of lllness) Diagnosis of schizophrenia  1.456 0.832 7.821  **0.000

Family Opinion

Imp = Improvement

For the total scores of NORS, BPRS
baseline scores are positively correlated
followed by the degree of previous im-
provement to ECT treatment which is
negatively correlated , which means that
the better the previous improvement to
ECT treatment, the lower the scores of
NORS at discharge.

For the MADRS scores, the higher
the seizure threshold and the presence of
chronic stressors are associated with less
improvement of depressive symptoma-
tology.

For the CGI scale (Severity of 1lI-
ness), diagnosis of schizophrenia is asso-
ciated with worse outcome, as well as
male gender and presence of F.H. of
psychiatric disorders. The presence of
acute stressors before the onset of the ill-
ness is associated with better outcome
on CGI scale at discharge .
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For the follow up ratings 6 weeks af-
ter discharge, the presence of schizphre-
nia diagnosis is shown as the only vari-
able associated with the higher scores of
all scales.

DISCUSSION

Stimulus Dosing and Therapeutic
Response:

Results of this study show a signifi-
cant difference between the rates of the
clinical response of both groups, with a
quicker response for the higher dose
stimulus group. This significant differ-
ence is revealed via the mean total, posi-
tive and negative BPRS scores rated af-
ter the ECT course but disappears at
discharge and follow-up. This is also ev-

Egypt. J. Psychiat. 24: January 2001



ident from the rate of discharge of pa-
tients in both groups. with earlier dis-
charge of patients in the high-dose stim-
vlus group (number of patients of the
high-dose group in week IV was 28
compared to 46 for the low-dose group).
Besides, comparison of the week to
week mean scores of the BPRS, NORS
and CGI (Clinical Global Improvement)
of both groups showed the same rela-
tion.

The findings of accelerated response
with higher-dose stimuli are consistent
with those of Robin & Tissera (1982),
Sackeim, et al. (1991), Pettinati et al.
(1994), and McCall et al. (1995).

Practically, these findings make us
aware that increasing the stimulus dose
accelerates the clinical response, and
this may minimize the number of ECTs
required to achieve a therapeutic re-
sponse as well as the duration of hospi-
talization influencing the total costs of
therapy. This may be of particular inter-
est in patients who are at heightened risk
for anaesthesia and ECT treatment.
Likewise . if patients manifest serious
threatening symptoms e.g. suicidal
thoughts, or show a steady but slow clin-
ical response, it might be possible to ac-
celerate their response by increasing the
stimulus dose. However, there were no
significant  difference  between the
groups receiving high and low dose
stimulus energy regarding their response
to ECT at discharge and at follow-up 6
weeks after discharge. This indicates
that both stimuli with high and low dose
energy are grossly equivalent in effica-
cy, and that the final clinical response is
independent of the electrical energy
used as long as it results in an adequate
seizure. It is to be noted that the Ameri-
can Psychiatric Association (APA) 1990
reported that stimuli marginally above
seizure threshold may be less therapeu-
tic than those delivered at higher intensi-
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ty On the other hand. grossly supra
threshold stimuli may be associated wit
greater cognitive side effects. Because
of these 1ssues. a moderately supra-
threshold dosing strategy is recommend-
ed.

Number of ECT Treatments :

In this study, there was not a fixed
number of ECT treatments prescribed
for each patient. This was determined by
their treating psychiatrist and according
to their clinical response. So patients re-
ceived a varying number of ECTs during
their treatment course which ranged be-
tween three to ten ECTs. The number of
received ECTs did not correlate with the
patients response immediately after the
ECT course, at discharge, nor at follow-
up 6 weeks after discharge.

This means that patients who re-
sponded to a lower number of ECTs did
not get worse at discharge or at follow-
up. and this is against the suggestions of
those who viewed that stoppage of a
course of ECT once the patient demon-
strates a satisfactory clinical response is
associated with a higher relapse rate
(Fink, 1994). However, Barton et al.
{1973) in their controlled follow up
study could not confirm this common ra-
tionale of giving additional ECTs to pre-
vent relapse. This is also confirmed by
Abrams (1997) who advised to withhold
further ECT when a patient shows
marked improvement early in a course
of ECT. and 1o follow-up the patient
cautiously pending return of symptoms.

Variation of the Seizure Thresh-
old:

Estimated seizure threshold of pa-
tients in this study ranged from (6.7 ]
and 32.3 1) . Which means a (4-5) fold
variation . Contributing to the variability
of seizare thresholds across different pa-
tients are factors like age, sex, diagnosis.
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and medication . In this study, a posi-
tive significant correlation ; is shown
between patients age and seizure thresh-
old. Older patients were requiring high-
er stimulus energy to elicit a seizure.
This has been one of the most consistent
research findings in the field of ECT
(Sackeim et al., 1987, 1993; McCall et
al., 1993 ; Coffey et al., 1995, Shapira,
et al., 1996; Colenda and McCall ,
1996; Fink, 1997; Mansour, 1997; Scott
and Dykes . 1999).

In relation to gender difference, this
study did not show a significant differ-
ence between the mean seizure thresh-
old of male and female patients. This
is contrary to the findings of Sackeim et
al. (1987, 1990), which considered gen-
der as one of the most important factors
affecting seizure threshold. This may be
attributed to the simpler ( more clinical-
ly oriented ) method of titration used in
this study .

The present study revealed that there
is a significant increase in seizure
threshold over the ECT course, and
showed no significant difference be-
tween the mean seizure threshold of pa-
tients with and without past history of
ECT treatment. This means that there
was a dynamic increase in seizure
threshold across the ECT course, and
that this increase is not a life time one
and most probably subsides after a cer-
tain period of time. This is consistent
with the findings by Sackeim et al,
(1991) ; Nobler et al.,(1994) ; Krystal et
al. (1998) ; and Sackeim (1999) . These
findings are in favour of the suggestion
of an anticonvulsant role of ECT which
is Jinked in some studies to its therapeu-
tic effect ( Sackeim, 1999).

Finally, this study showed no signif-
icant correlation between either the dose
of antipsychotics or antidepressants and
seizure threshold. This is consistent
with studies suggesting a minimal ef-
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fects of antidepressants and neuroleptics
on seizure threshold (Hashem and Frey.
1988 : Nobler et al, 1994).

From the previous findings. one can
notice that in the present study, age was
the only factor which significantly influ-
enced patients seizure threshold. Taking
this in consideration, together with the
narrow range of seizure variation report-
ed in this study, the recommendation of
the use of titration method for each pa-
tient receiving ECT to ensure a supra-
threshold dose is questionable. Age-
based dosing formula provide a simpler
and effective method for delivering a su-
pra-threshold stimulus in routine clinical
work at the risk of causing increased
cognitive side effects in some patients.
This method provides a stimulus dose
averaging approximately 2.5 times
threshold { Weiner, 1980 . Beale et al
1994; Enns and Karvelas, 1995).

Seizure duration and Clinical Re-
sponse :

For the assessment of the relation-
ship between the seizure duration and
the clinical response to ECT in this
study, seizure duration of the Ist ECT
treatment is the one tested for correla-
tion with the outcome . This is because
all patients were receiving their 1st treat-
ment with stimulus intensity correspond-
ing to their estimated seizure threshold.
A significant correlation was shown be-
tween the duration of the Ist seizure
and the outcome. The longer the dura-
tion the better the outcome. These find-
ings are consistent with the findings of
two other Egyptian researchers (Ghazy
& Mawsouf, 1996; Mansour, 1997) and
with those of Fink (1979). The Ameri-
can Psychiatric  Association (1990) re-
ported that, with few exceptions . those
seizures that are briefer than 20 seconds
and seizure that do not bilaterally gener-
alize are believed 10 have reduced thera-
peutic properties. The Royal College of
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Psychiatrists (1995) recommended tim-
ing of the length of bilateral generalized
convulsions, with a minimum of 15 sec-
onds of peripheral mator convulsions at
the 1st treatment as one of the criteria of
an adequate seizure. The physiological
basis of the importance of seizure dura-
tion for the efficacy of treatment came
from the observation that seizures of
shorter duration do not release thyrotro-
pin which was thought to be related to
the mode of action of ECT (Dykes et al.,
1987 ; Scott et al.,, 1979 , 1989), and
therefore presumably lack the expected
physiological impact. On the other hand,
many studies failed to show a reliable
correspondence between seizure dura-
tion and therapeutic effects of ECT, con-
cluding that short seizures are not neces-
sarily less effective than longer ones
(Miller et al., 1985 ; Weiner et al., 1986;
Swartz, 1993 ; Nobler et al., 1993 ; Ab-
rams, 1997, Sackeim, 1999). Also, oth-
ers noticed that generalized seizures that
meet conservative standards for the ade-
quacy of duration can be reliably pro-
duced but may lack therapeutic proper-
ties (Sackeim et al., 1987, 1991, 1993,
Sackeim 1999). This clinical observa-
tion was also noted during this study, pa-
tients were showing a good response
even with short seizures. The positive
correlation found in this study may be
inflated by a statistical artifact, where
both very long and very short seizures
were not disqualified before analysis,
which may influence the validity of the
linear correlation coefficient (Pearsons).
Other possible causes might be the in-
teracting factors influencing the seizure
duration or the clinical response.

Another point concerning seizure du-
ration was emphasized by Maletzky
(1978) and Warren & Groome (1984),
suggesting a therapeutic window for cu-
mulative seizure time, with patients un-
likely to respond if cumulative duration
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is less than 210 seconds or beyond 1000
seconds . In this study, findings do not
show any significant correlation be-
tween the cumulative seizure time and
patients response, This is corresponding
with many other negative results (Miller
et al., 1985; Weiner et al., 1986; Sackeim
et al., 1987; Sackeim 1999) . Also we
have to notice that the study of Maletzky
(1978), was an uncontrolled study, in-
cluding patients receiving multiple mon-
itored ECT (MMECT).

To conclude, it seems difficult to
take both the seizure duration and the
cumulative seizure time as the most im-
portant requirements to ensure adequate
seizures and to improve the therapeutic
efficacy of ECT. Seizure duration may
be a necessary condition for efficacy ,
but it seems insufficient as a measure of
seizure activity, it does not express
much about its intensity or the uniformi-
ty of its distribution through the brain
apart form the cerebral cortex, and espe-
cially the motor cortex, during peripher-
al monitoring. Unlike the therapeutic
serum level of antidepressants, a thera-
peutic window for ECT seems unhelpful
to be used as an index to decide whether
to continue or terminate ECT treatment
for patients, long stand clinical observa-
tion and assessment is the most impor-
tant indicator of whether the patient will
benefit or not from further ECT treat-
ment. This was one of the recommenda-
tions of the Royal Collage of Psychia-
trists (1995).

Factors Affecting Seizure Dura-
tion:

Studying different factors which may
affect the seizure length, results of this
study showed a negative significant cor-
relation between seizure threshold and
seizure duration , patients with higher
seizure thresholds exhibited shorter du-
rations. This is consistent with the find-
ings of other studies (Sackeim et al,
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1991 ; Coffey et al., 1995 ; Shapira et
al., 1996).

To study the relationship between
stimulus intensity and seizure duration,
the second ECT treatment was the one
chosen for analysis, because half of the
patients were receiving a just above
threshold stimulus dose and the other
half received a moderately supra-
threshold stimulus. No significant corre-
lation was shown between stimulus in-
tensity and the seizure length. This find-
ings is not in agreement with many other
studies (Robin et al., 1985 ; Sackeim et
al., 1991 ; Zis et al., 1996) suggesting a
longer seizure duration with doses close
to the the seizure threshold. This was
explained by the suggestion that high-
er doses result in more profound po-
tentiation of endogenous inhibitory pro-
cess leading to earlier seizure
termination (Sackeim , 1999).

A possible explanation for the nega-
tive findings in this study concerning the
relation between stimulus intensity and
seizure duration is that during , the
course of ECT and when electrical dos-
age is unaltered (as in patients who re-
ceived their course of ECT with a just
above threshold stimulus dose), patients
who manifest a larger threshold increase
will receive dosages closer to the
threshold compared with patients with
smaller threshold increase. The fact that
threshold is dynamic and that electric
dose relative to threshold alters seizure
duration complicates the attempt to de-
termine covariation between changes in
this domain. Also, another possible con-
tributing factor is the sensitivity of the
titration method used for determination
of seizure threshold , as it is believed
that there is a very narrow dosage win-
dow around the threshold where a dose
increment will lengthen seizure dura-
tion.

Also, findings of the present study
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showed a significant difference between
male and female patients regarding their
mean seizure duration , Male patients
have a shorter seizure duration than fe-
males. This may be related to the find-
ings that male patients in this study had
a higher seizure threshold. This was
also reported by (Alexander et al., 1987,
Weiner et al., 1991; and Mansour, 1997)
. while some other studies found that sei-
zure duration did not vary with gender
difference of patients (Finner , 1954;
Sackeim 1991). Also a significant corre-
lation was shown between seizure dura-
tion and age of patients, which was re-
ported by others (Weiner et al., 1991;
Sackeim et al., 1991; Sackeim 1999).

Stepwise  Multiple Regression
Analysis of Predictive Factors of ECT
Response :

We used stepwise  multiple-
regression analysis to study the con-
founding effects of different demograph-
ic, clinical and seizural factors influenc-
ing response to ECT.

It seems logical that predictive fac-
tors emerging immediately after the
ECT course are probably more specifi-
cally related to ECT, while those that
did emerge at discharge might be related
to both ECT and the general response of
the illness, and finally those emerging at
follow-up are more related to the general
course of illness.

Following the ECT course, none of
the demographic data, and only the de-
gree of the previous response to ECT
and the severity of illness at baseline are
the clinical factors which entered the fi-
nal equation. Better scores are obtained
by patients with Jess severe illness at
baseline and good history of improve-
ment with previous ECT. This final find-
ing Is consistent with the clinical experi-
ence and  expectation, where
demographic data are not usually in-
flencing the decision to give ECT, while
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good previous response to ECT was rec-
ommended as an indication for ECT
treatment by the APA (1990). Also, in-
line with these findings is the study of
Lam et al., (1999) where they found no
significant clinical predictors of ECT
outcome on a stepwise multiple regres-
sion analysis. This may be explained by
the fact that favorable and unfavorable
features do not exist independently of ill
patients but tend to group together natu-
rally into syndromes, often with substan-
tial overlap. For seizural factors, the in-
tensity of the stimulus was the only
factor which entered the final equation
when correlated with only the measures
of depressive symptoms.

This means that increasing the stimu-
lus dose above threshold is an important
factor for the efficacy of ECT in depres-
sive symptomis.

The diagnosis of schizophrenia en-
tered the final equation at discharge and
was the only factor at follow-up meas-
ures. From this, we can conclude that di-
agnosis of schizophrenia is most prob-
ably influencing the general response of
patients rather than the immediate re-
sponse to ECT, and that other diagnoses
with acute onset like depression, mania
and schizophreniform disorders have no
great influence on response to ECT.

Age and sex of the patients entered
the final equation at discharge, with bet-
ter scores obtained by female and older
patients, Also the presence of personali-
ty trait disorder, chronic psychosocial
stressors, and positive family history of
psychiatric disorders, all appeared in the
analysis as associated with a worse re-
sponse, while acute stressors are asso-
ciated with better response. However
these factors seem more related to the
general course of illness rather than de-
gree of response to ECT.
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Conclusions

Combined ECT with pharmacothera-
py has a superior advantage with regard
the speed of clinical response in acutely
ill patients. This seems of important val-
ue especially in patients at high risk e.g.
suicidal and seriously psychotic patients.
Global outcome of acutely ill patients at
follow-up 6 weeks after discharge is su-
perior with combined ECT and pharma-
cotherapy. This may be consistent with
hypothesis suggesting delayed mode of
action of ECT due to alteration in neuro-
logical substrates.

The study seems in line with a large
body of consistent clinical observations
and research studies which reported high
rate of relapse following respon se to
ECT. Similar rate of relapse is also
shown for the control group at follow-
up.

Clinical and demographic character-
istics reported to exhibit an association
with ECT do not predict clinical re-
sponse. We can not rely on these items
in referring patients for ECT. Although
some of these variables showed signifi-
cant correlation with clinical response
such as : age, gender difference, person-
ality trait disorder, acute onset of illness,
patients diagnosis, however none of
them showed same correlation in the fi-
nal stepwise regression analysis. We can
conclude that ECT response is not influ-
enced by delineated individual factors,
but, it is the result of the interaction of
many different variables.

The extent to which electrical dosage
exceeds the initial seizure threshold in-
fluence the determination of the speed of
clinical improvement to ECT. Moderate-
ly suprathreshold stimuli results in a
more rapid clinical response compared
to lower-doses stimuli. This is of clinical
importance especially for patients at
high-risk of anaesthesia where proper
doses of stimulus intensity will acceler-

69



Azza A. El-Bakry et al..

ate the response and may minimize the
number of ECT treatments. This also ap-
plicable for patients with serious symp-
toms, and when response to ECT is slow
or delayed.

The only variable found to correlate
with seizure threshold was age. We can
conclude that dosing strategies depend-
ing on age-base formula are effective
and useful for most of the patients in
clinical practice. Dose-titration is not a
must for all patients, except for very eld-
erly, in whom higher energies might be
needed than suggested by age estima-
tion.

Duration of the seizures does not ap-
pear to be a function of stimulus energy.
Increase in stimulus intensity does not
lead to a significant variation in seizure
duration. In this study, the absence of a
significant correlation between cumula-
tive seizure duration and clinical re-
sponse, together with the disappearance
of such correlation between seizure du-
ration and clinical response in the final
stepwise regression analysis, lead us to
conclude that seizure duration could not
be used as a sole or primary therapeutic
variable of ECT.

Clinical response of patients is not
correlated with the number of ECT treat-
ments. There is no rationale for giving a
fixed number of treatments in an ECT
course, or additional treatments after
maximal therapeutic response.

RECOMMENDATIONS

ECT practitioners must be aware of
the importance of administering a stimu-
lus does which moderately exceeds pa-
tients seizure theshold. Thus, the prac-
tice of administering the same absolute
electrical dose to all patients in no long-
er tenable.

Stimulus dosage should be adjusted
to meet the needs of the individual pa-
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tient. This could be done cither by dose-
titration methods or age-based formula.

Therapists should be aware with the
increasing patient6s seizure threshold
during the ECT course. Stimulus intensi-
ty should be raised to ensure a moderate-
ly suprathreshold dose.

For seriously-ill patients and for
those showing slow or delayed response,
it is advisable to increase the stimulus
dose for faster improvement.

Prefixed course of ECT should not
be routinely prescribed. It is advised to
assess patients between treatments for
the decision of continuation or termina-
tion of the ECT.

It is recommended to combine ECT
with pharmacotherapy in acutely-ill pa-
tients with different diagnoses for faster
improvement.

The field of research on ECT is suit-
able for further scientific exploration,
the present findings both positive and
negative, should be confirmed by repli-
cation of the study using a group of pa-
tients homogeneous in their diagnosis,
with controlled doses of treatments, and
EEG monitoring for the seizural activity.

Research on ECT should be directed
towards identification or risky factors
for early relapse Alternative schedules
for ECT withdrawal, and maintenance
should be tested, aiming to decrease
high rates of relapse following ECT.

Using a more sophisticated method
for stimulus dose estimation, researchers
could examine the relation between sei-
zure threshold increase during ECT
course and effectiyeness.
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