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Electroconvulsive Therapy with a Memory Reactivation Intervention for 
Post-Traumatic Stress Disorder: A Randomized Controlled Trial

METHODS

METHODOLOGICAL QUESTION 

CONCLUSIONS AND LIMITATIONS

RESULTS & EVALUATION OF 
METHODOLOGICAL LIMITATIONSTo determine the lessons learned from a negative trial examining whether the 

timed combination of traumatic memory re-activation using script driven imagery 
with an amnestic intervention using Electroconvulsive Therapy (ECT) can 
improve symptoms of Post-Traumatic Stress Disorder (PTSD). 

Treatment resistance in PTSD is common. Traumatic memories that underlie 
PTSD may be vulnerable to disruption during reconsolidation. Given that ECT is 
known to have amnestic side effects, this study examines the efficacy of ECT to 
disrupt reconsolidation when paired with memory re-activation as a treatment for 
PTSD. 

Ø Twenty-eight participants with severe depression and PTSD referred for ECT 
were randomized to receive a reactivation of a traumatic or non-traumatic 
memory using script driven imagery immediately prior to each ECT treatment. 

Ø Reactivation using Script Driven Imagery (1): Each participant was asked to 
describe their traumatic experience in writing with 5 associated physical 
symptoms. A research analyst then created an approximately 125 word long 
“exposure script” in the second person, present tense, based on the subject 
narrative. Optimal length is 30-60 seconds. The participant listened to the script 
on headphones prior to each ECT treatment

Ø The ECT treatment parameters were determined on an individual basis by the 
clinical care team. ECT was delivered using standard procedures in our hospital, 
with some parameters individualized to each patients. All patients received the 
MECTA spECTrum 5000Q at 800 milliamps current. 

Ø Primary outcomes: change in scores on
Ø Modified PTSD Symptom Scale - Self Report (MPSS-SR) 
Ø Clinician-Administered PTSD Scale for DSM-5 (CAPS-5)

Ø Psychophysiologic response was assessed by continuously recording 
participants’ heart rate (HR) with an ECG monitor during memory reactivation.

Ø Additional exploratory analyses were conducted to examine how symptoms 
changed between groups on the CAPS-5 subscales. Information on depression 
symptoms, using the Quick Inventory of Depressive Symptomatology (QIDS) 
and global cognitive impairment, using the Post ECT. Clinical Global Impression 
(CGI) scales, were collected when available. 

Ø ECT paired with pre-treatment traumatic memory reactivation did not significantly improve PTSD symptoms 
compared to a neutral memory reactivation.

Ø We provide prospective, open-label data supporting the efficacy of ECT alone for improving symptoms of PTSD 
with comorbid depression.

Ø Our intervention targeting a single traumatic memory may have been limited by the high prevalence of early 
childhood trauma and high number of traumatic events among participants. 

Ø Other limitations include lack of objective cognitive testing that can discriminate between different types of 
memory (declarative autobiographical vs implicit emotional memory). 

Ø A larger sample size may have allowed for more robust subgroup analyses exploring the differential effects of 
varying symptom domains and comorbidities. 

Ø We demonstrated tolerability and feasibility for this treatment paradigm, and further study is needed to optimize 
the parameters in ECT delivery, memory reactivation, and patient selection.

Table 1. Participants Characteristics by Treatment Group 

Table 2. ECT Treatment Parameters

IQR = interquartile range; LEC = Life Events Checklist; MDD = major depressive disorder; GAD = generalized anxiety disorder; 
an = 13 for Traumatic Memory Group, n = 10 for Neutral Memory Group;

INTRODUCTION (AIMS)

Variable Traumatic Memory 
Group (n = 14)

Neutral Memory 
Group (n = 11)

Age, mean (SD) 37.1 (9.2) 41.7 (12.3)
Age at first trauma 13.6 (8.2) 15.4 (9.0)
LEC total, mean (SD) 9.0 (2.5) 8.2 (3.2)
MDD current, n(%) 14 (100.0) 10 (90.9)
Bipolar disorder, n(%) 0 (0.0) 1 (9.1)
Mood Disorder with Psychotic features, n(%) 3 (21.4) 2 (18.2)
Alcohol dependence, n(%) 3 (21.4) 3 (27.3)
Substance dependence, n(%) 2 (14.3) 3 (27.3)
GAD, n(%) 11 (78.6) 8 (72.7)

Variable Traumatic Memory Neutral Memory Test statistic (p-value)

Number of ECT treatments, mean (SD) 10.8 (3.4) 14.3 (3.1) t = -2.64 (.015)
Number of bilateral ECT treatments, 
median (IQR) 2.5 (7) 0.0 (9) U = 0.01 (.790)

EEG Seizure Duration, mean (range) 45 (11 – 106) 46 (17 – 140) t = 0.19 (.845)
Charge, mean (range) 146 (58 – 345) 163 (96 – 345) t = 2.44 (.015)
Frequency, mean (range) 54 (40 – 80) 58 (20 – 80) t = 2.11 (.036)
Labetolol, n(%) 1 (7.1) 0 (0.0) Fisher’s exact p-value = 1.00
Glycopyrrolate, n(%) 1 (7.1) 2 (18.1) Fisher’s exact p-value = .565
U = Mann-Whitney U test. Fisher’s exact test p-values represent two-sided significance.

Recruitment
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The focus of the current trial was on clinical effectiveness on PTSD symptoms. Presentation of total mean scores 
of the CAPS-5 and MPSS-SR may have missed effectiveness on specific subgroups or types of symptoms. 
Exploratory analyses of PTSD symptom subscales (intrusion, avoidance, cognition and mood, and arousal and 
reactivity symptoms), or for items reporting clinically significant distress or impairment in social, occupational, or 
other important areas of functioning and global severity on the CAPS-5 showed evidence of significant overall 
change in all domains across all timepoints, but no significant group differences were found.
Given that ECT is primarily indicated for MDD, more in-depth monitoring of depressive symptoms would be 
improved the study. Post-Hoc Analyses: The antidepressant effects, measured by the Quick Inventory of 
Depressive Symptomatology (QIDS), pre- and post-ECT treatment were explored for a subset of participants 
where this data was available. Ten participants had both pre- and post-ECT QIDS data. Pre-post ECT (n=10) 
mean mean changes = -46.2% (SD=.36), 95% CI: -.72–[-.21]. Total sample mean (SD) of QIDS scores pre-ECT 
(n=13) was 23.2 (2.1) and post-ECT was 12.2 (7.4). Correlations between baseline depression and PTSD scores 
were small and non-significant: QIDS-MPSS (n=12): rho=.135, p=.676; QIDS-CAPS (n=13): rho=.022, p=.942. 

RESULTS
Main Findings: No significant differences between groups (A) 
MPSS-SR and (B) CAPS-5 mean scores presented for Pre-
ECT, Post-ECT, and 3-Month Follow-Up time points

Error bars represent 95% confidence intervals

(A) (B)

Our trial was inclusive of other 
psychiatric comorbidities as would be 
expected in a tertiary service for 
refractory illness such as ECT, which 
resulted in a heterogeneous population 
(Table 1). This could be improved by a 
larger sample size and stratification by 
diagnosis.
Participants were asked to recall the 
most important traumatic memory to 
them. Most patients had a high number 
of traumatic events (see LEC scale, 
which assesses presence of different 
trauma types). Most patients had early 
age of first trauma. Previous studies 
show age of memory increases 
resistance to change (2), and multiple 
traumas makes it less likely that 
targeting 1 will significantly reduce 
PTSD symptoms (3). This intervention 
may be more effective by recruiting 
those with more recent memories and 
in those with a single trauma.
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Selection of Outcomes: Cognitive Measures
Future studies would benefit from including objective measurements of traumatic memory 
impairment from our intervention. Unfortunately, there are no established measurement tools for 
traumatic memories in PTSD. General measures such as the Columbia University 
Autobiographical Memory Interview commonly used in ECT research but are not specific for 
traumatic memories. Memories can be split into explicit/declarative memories or implicit 
memories, which includes “emotional” or “fear” memories exist and are coded differently. These 
emotional memories may  be very important to target when it comes to PTSD. Indeed, previous 
research of propranolol to interfere with reconsolidation in humans has demonstrated that 
emotional memories are disrupted while declarative memories remain intact (4).  These are best 
assessed in human laboratory/experimental studies of fear response and declarative recall. 

Post-Hoc Analyses: Post ECT Clinical Global Impression (CGI) scales are routinely completed 
in our ECT service, and data was collected on an item describing “Cognitive Function 
Impairment” on a scale of 1 to 4. CGI = Clinical Global Impression Scale, Traumatic Memory 
Group (n=12), Neutral Memory Group (n=6). Cognitive Function Impairment scored as: 1=None 
apparent; 2=Some impairment, but no interference in functioning; 3=Impaired with significant 
interference in functioning; 4=Severe Impairment (outweighs therapeutic benefit). 16 of 18 
participants with available data (Traumatic Memory Group, n=12; Neutral Memory Group, n=16) 
scored ≥2 indicating at least some level of impairment with a median of 2 for each group.

Memory Reactivation Protocol
Many studies have shown that when a memory is reactivated there needs to be some degree of updated content 
to be learned during the retrieval (i.e., a prediction error) in order for reconsolidation to occur (5). In a positive trial 
of propranolol for blocking reconsolidation of traumatic memories (6), before each treatment, the participant had 
the opportunity to modify or supplement their original script. Another possibility is that longer memory re-
exposures are more likely to induce reconsolidation. In previous studies, the trauma reactivation protocol took 
approximately 20-30 minutes (4), substantially longer than our exposure script (2 minutes), and furthermore, 
participants had the recall in an interaction with a therapist. Thus, future reactivation protocols could involve 
modifications of the memory (e.g. a cognitive reappraisal of the memory) or a longer exposure time. 

Selection of Outcomes: Clinical Measures

Partial eta squared estimates of effect size showed large effect sizes for all 
outcomes (η2 > 0.13). the mean percent change in MPSS scores post-ECT is -
35.6% and at 3-month follow-up is -34.8%; in CAPS-5 scores post-ECT is -
36.5% and at 3-month follow-up is -37.9% 
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Patients typically begin with right unilateral (RUL) unless clinical urgency requires bilateral (BL). Patients switch 
or remain on RUL depending on balancing less cognitive side effect risk with RUL with and benefit of increased 
efficacy with BL. All RUL was 6x seizure threshold (ST) with ultrabrief pulse width (0.3-0.37ms) and BL 1.5 x ST, 
brief pulse (1.0ms). Anesthetic: Methohexital 0.75mg-1.0mg/kg IV. Muscle relaxant: succinylcholine 0.5-
0.75mg/kg IV. A typical treatment course is 10-16 treatments depending on efficacy and tolerability. Although 
standardized clinical procedures are followed, future studies may benefit from establishing set ECT parameters 
prospectively. Results from our study show comparable characteristics between groups (Table 2).

Standardization of ECT Procedure
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