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Introduction: Despite the positive outcomes observed in numerous individuals 
undergoing trauma-focused psychotherapy for PTSD, veterans with this condition 
experience notably diminished advantages from such therapeutic interventions in 
comparison to non-military populations.

Methods: In a preliminary study we  investigated the efficacy of an innovative 
treatment approach in a small sample of veterans (n  =  7). Recognizing that 
accessing and targeting trauma memory in veterans with PTSD may be  more 
challenging compared to other patient populations, we  employed unique and 
personalized retrieval cues that engaged multiple senses and were connected to 
the context of their trauma. This was followed by a session focused on memory 
reconsolidation, which incorporated both psychological techniques (i.e., imagery 
rescripting) and a pharmacological component (i.e., 40  mg of propranolol).

Results: The findings from this small-scale case series cautiously indicate that 
this brief intervention, typically consisting of only one or two treatment sessions, 
shows promise in producing significant effects on symptoms of PTSD, distress and 
quality of life.This is particularly noteworthy given the complex symptomatology 
experienced by the veterans in this study.

Conclusion: To summarize, there are grounds for optimism regarding this brief 
treatment of combat-related PTSD. It appears that the potential for positive 
outcomes is far greater than commonly believed, as demonstrated by the 
encouraging results of this pilot study.
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1. Introduction

The concept that soldiers are tormented by the haunting memories of their wartime ordeals 
is a recurring theme that echoes through the ages, from the epic verses of Homer’s Iliad, the 
poetic prose of Shakespeare to the poignant pages of Tolstoy’s ‘war and peace’. Soldiers who were 
exposed to the trauma of war often experienced a range of symptoms, including anxiety, 
depression, nightmares, flashbacks, and physical symptoms such as shaking and trembling. 
Labeling these symptoms as the shell shock syndrome in military personnel during World War 
I was a significant milestone in the recognition of trauma and its effects on mental health. 
Initially, these symptoms were often dismissed as signs of weakness or cowardice, and soldiers 
were sometimes even accused of faking their symptoms to avoid combat. The recognition of 
shell shock and the subsequent establishment of PTSD as a diagnosis in 1980 (DSM-II) has 

OPEN ACCESS

EDITED BY

Giulio Maria Pasinetti,  
Icahn School of Medicine at Mount Sinai,  
United States

REVIEWED BY

Or A. Duek,  
Ben-Gurion University of the Negev, Israel  
Seth Davin Norrholm,  
Wayne State University, United States  
Vrinda Saxena,  
Mount Sinai Hospital, United States

*CORRESPONDENCE

Merel Kindt  
 M.Kindt@uva.nl

RECEIVED 17 July 2023
ACCEPTED 10 October 2023
PUBLISHED 19 October 2023

CITATION

Kindt M and Soeter M (2023) A brief treatment 
for veterans with PTSD: an open-label case-
series study.
Front. Psychiatry 14:1260175.
doi: 10.3389/fpsyt.2023.1260175

COPYRIGHT

© 2023 Kindt and Soeter. This is an open-
access article distributed under the terms of 
the Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted which 
does not comply with these terms.

TYPE Original Research
PUBLISHED 19 October 2023
DOI 10.3389/fpsyt.2023.1260175

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2023.1260175﻿&domain=pdf&date_stamp=2023-10-19
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1260175/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1260175/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1260175/full
mailto:M.Kindt@uva.nl
https://doi.org/10.3389/fpsyt.2023.1260175
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2023.1260175


Kindt and Soeter 10.3389/fpsyt.2023.1260175

Frontiers in Psychiatry 02 frontiersin.org

spurred the creation of effective treatments that have helped many 
individuals attain recovery and lead satisfying lives. Still, PTSD in past 
and present members of the military tends to be a chronic condition 
with prevalence rates varying between 3 and 17% (1–3). Around 80% 
of those with a diagnosis of PTSD also meets criteria for another 
mental health condition such as depression, substance use disorder, 
or another anxiety disorder (4). While trauma-focused psychotherapy1 
may yield positive results for many individuals suffering from PTSD, 
veterans with PTSD benefit significantly less than non-military 
populations (5–8). After receiving trauma-focused psychotherapy for 
combat-related PTSD, approximately two-thirds of veterans still 
experience the lingering consequences of this disorder (7, 9). Another 
challenge arises as a considerable number of veterans prematurely end 
their treatment with dropout rates ranging from 25 to 48% (9, 10). 
Notwithstanding the advances in the field, it is increasingly evident 
that PTSD continues to be a complex and daunting condition for 
military personnel and veterans, posing formidable obstacles for 
traditional trauma-focused psychotherapies. Here, we examine the 
effectiveness of a novel treatment approach with the goal of mitigating 
the problem of treatment resistance and the high rates of dropout 
commonly observed in veterans.

Prior to delving into the details of our innovative treatment 
approach, we propose several plausible explanations that could clarify 
the relatively lower effectiveness of trauma-focused interventions in 
treating veterans with PTSD. Considering that PTSD is viewed as a 
disturbance of emotional memory (e.g., 11, 12), most 
psychotherapeutic approaches concentrate on exploring and 
addressing the individual’s recollection of the traumatic event or its 
meaning. Regardless of the specific therapeutic approach employed, 
they all involve revisiting the most distressing and agonizing memories 
associated with the traumatic experience. These memories, commonly 
referred to as “hotspot memories” and identified through the intrusive 
symptoms they elicit, serve as the basis for therapy (13–17). Successful 
reliving of these memories requires a focus on the sensory details and 
emotional responses that are integral to the memory (12, 18, 19). 
While perceptual memory reactivation may not be  essential for 
reducing symptoms, it may facilitate a shift in meaning that ultimately 
predicts improved treatment outcomes (20). The general procedure to 
reactivate trauma memory is to instruct patients to imagine or 
describe the most disturbing traumatic situations, or the situation that 
is related to their hotspot memories. Yet, deliberately reliving the 
battlefield within a therapeutic context does not always guarantee easy 
access to the emotional intensity of the experience. We  must not 
overlook the fact that military personnel undergo extensive training 
to equip them with the necessary skills to withstand the arduous 
physical and mental challenges inherent in their duties. Since 
emotions such as fear, anger, and sadness can have a significant impact 
on decision-making and performance in high-stress situations, 
military training often includes instruction on how to regulate and 
control their emotions while on duty. Hence, the efficacy of established 
trauma-focused therapies in evoking a deeply moving emotional 
response when recalling trauma memories in veterans might pose 

1 Prolonged Exposure (PE), Cognitive Processing Therapy (CPT), Cognitive 

Behavior Therapy (CBT) and Eye Movement Desensitization 

Reprocessing (EMDR).

greater challenges compared to non-military individuals with 
PTSD. Pinpointing the per-symptom effectiveness of treatments in 
uncontrolled clinical settings in Israel indeed showed that only a small 
number of veterans (15.8%, n = 709) experienced minimal relief from 
symptoms of intrusive traumatic reexperiencing, while two other 
mnemonic symptoms, namely flashbacks and inability to recall an 
important aspect of the trauma, exhibited no response to treatment at 
all in this group of veterans (21). It is important to mention that not 
all veterans received trauma-focused therapy in this study. 
Nonetheless, the failure to effectively address these mnemonic 
symptoms in veterans may perpetuate other features of the disorder 
as well (21).

Another potential limitation is that current therapies were 
originally designed to address the excessive fear responses to trauma 
reminders, rather than the multifaceted emotions that may be present 
in military-related PTSD. Feelings of sadness, anger, shame, guilt, a 
sense of powerlessness, and betrayal are all common experiences that 
people may experience when being exposed to trauma (22). These 
feelings are particularly intense for members of the military who are 
often confronted with demanding ethical or moral decisions during 
their service (23). While decision-making is often likely to 
be consistent with their military codes of conduct, substantial levels 
of psychological distress can still be experienced when they perpetrate, 
witness or fail to prevent actions that run counter to their core moral 
or ethical values (24). This elevated state of distress is identified as 
‘moral injury’, a condition closely linked to feelings of guilt, anger and 
shame (25, 26). As a result, individuals with combat-related trauma 
may not fully benefit from existing treatments, as their emotional 
needs remain unaddressed. When it comes to addressing the needs of 
military personnel dealing with PTSD, it’s also essential to consider 
the emotional toll that therapy can take on veterans. Most trauma-
focused therapies require a prolonged course of treatment, which can 
be emotionally very taxing for military personnel. It is promising 
though that a recent study has shown a correlation between massed 
exposure therapy, which consists of delivering a full treatment 
program over a shorter duration, and a decrease in the number of 
veterans who discontinue the treatment (9). Hence, to truly develop 
more comprehensive and effective treatments for military-related 
PTSD, further research is necessary to better understand the 
emotional needs of veterans.

As an initial attempt to overcome the limitations of existing 
treatments for PTSD, we  have developed a novel and concise 
intervention tailored to combat-related trauma. While most therapies 
rely on visual and verbal retrieval cues to access emotional memory, 
we believe that the use of multi-sensory and context-related stimuli as 
retrieval aids has been surprisingly underutilized. For instance, odors 
similar to the trauma context could be particularly powerful cues to 
spontaneously evoke autobiographical memories with a strong 
emotional resonance (27–31). One advantage of utilizing odors as 
retrieval cues is that the brain regions involved in olfaction have direct 
connections to the amygdala and entorhinal cortex (32, 33), both of 
which are involved in emotion processing and memory. To enhance 
access to emotional memory, we  developed idiosyncratic virtual 
reality worlds that incorporate multi-sensory retrieval cues, including 
3D visual, auditory, olfactory, and bodily information, tailored as 
much as possible to everyone’s personal experiences. After this brief 
memory reactivation procedure (i.e., 2 min), the focus was shifted 
toward the idiosyncratic memory representation of the veteran. On 
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the basis of information provided in the intake we had formulated 
hypothesized stuck points that we tried to directly target in treatment. 
This part consisted of imaginal exposure combined with rescripting 
with the rationale that new perspectives on what happened during 
trauma are most effectively achieved by experiencing new views and 
emotions which were not possible at the time of the trauma (17, 34, 
35). In a previous randomized-controlled trial in nonmilitary-related 
PTSD, we demonstrated that the addition of imagery rescripting to 
imaginary exposure led to a significant reduction of treatment 
dropouts, and better effects on guilt, anger and shame as compared to 
exposure alone (34).

Finally, a pivotal modification in the current intervention was to 
utilize the process of memory reconsolidation as an alternative means 
of inducing change. Most trauma-focused therapies are rooted on 
extinction learning with the notable limitation that it can only 
eliminate the fearful responding while leaving the original trauma 
memory intact (36, 37). As a consequence, the intact trauma memory 
may resurface thereby explaining the relatively high relapse rates even 
after initial treatment success (38, 39). In contrast, the hypothesis of 
memory reconsolidation suggests that it may be possible to target the 
trauma memory directly, with the promise of an instantaneous and 
more persistent alleviation of symptoms. Memory reconsolidation 
refers to the process that upon memory retrieval, items in long-term 
memory may temporarily return into a labile state requiring de novo 
protein synthesis in order to persist (40). This cascade of 
neurobiological processes offers a window of opportunity for targeting 
fear memories with amnestic agents. The crucial role of central 
noradrenergic signaling in the process cascade (41) suggests that the 
β-adrenergic blocker propranolol is a viable option for effectively 
interfering with memory reconsolidation in humans. Indeed, 
preclinical research has compellingly shown that β-adrenergic 
blockade during reconsolidation can disrupt fear memories in healthy 
individuals (e.g., (42); see for a review (43)) and in people with a fear 
of spiders ((44, 45); but see (46)). Even though these findings point to 
a revolutionary new treatment for emotional memory disorders, the 
success of reconsolidation interventions is not guaranteed (47). The 
effect of the intervention depends on whether memory retrieval 
effectively triggers reconsolidation. Only if the retrieval experience 
contains novel or unexpected information (i.e., prediction error), the 
memory engram will be destabilized (48, 49). While clinical research 
in patients with PTSD initially revealed a reduction in fear responding 
following a reconsolidation intervention (17, 50–52), these findings 
could not always be replicated in several follow-up trials ((53); see for 
a review (54)). It is worth highlighting that the design of these previous 
clinical trials raises several questions with respect to the necessary 
conditions for a reconsolidation intervention. The effectiveness of this 
intervention hinges on two key conditions: (i) the retrieval procedure 
should lead to the destabilization of the trauma memory, and (ii) the 
amnestic drug should interfere with the subsequent reconsolidation 
of that fear memory (43). In previous clinical trials, script-driven 
imagery was employed to reactivate traumatic memories, despite the 
fact that this method was explicitly designed to assess the passive 
retrieval of these memories, rather than their reconsolidation. 
Additionally, the timing of drug administration in these clinical trials 
(specifically, the use of long-acting propranolol after the reactivation 
of the traumatic memory) does not align with the reconsolidation 
hypothesis. We carried out a series of experiments aimed at exploring 
the optimal timing for administering propranolol. Our findings 

revealed a rather narrow temporal window, spanning less than four 
hours following memory reactivation, during which the β-adrenergic 
receptors assume a pivotal role in the reconsolidation of fear memories 
(47, 55).In summary, unlike traditional trauma-focused interventions 
that require multiple sessions with gradual and often temporary 
improvements, the memory reconsolidation intervention (i.e., 
Memrec) offers an unique approach to treating combat-related PTSD 
by providing a single, possibly effective treatment session that results 
in a sudden reduction in emotional symptoms. This innovative 
treatment approach also represents a departure from the conventional 
use of pharmaceutical agents to alleviate PTSD symptoms, as it 
involves a one-time administration of a very common drug (i.e., 40 mg 
propranolol HCl) after reliving and rescripting the combat-related 
trauma memory. In the current case series involving seven veterans 
we tested the effectiveness of Memrec for trauma in which we aimed 
to address the unparalleled complexities that are typically associated 
with treating combat-related PTSD.

2. Materials and methods

2.1. Participants

Participants were combat-exposed Dutch military veterans 
referred for treatment at ARQ Centrum ‘45, the Dutch national center 
for diagnostics and treatment of patients with long-lasting trauma-
related disorders. Inclusion criteria were (a) aged between 18–65 years, 
and (b) a diagnosis of PTSD based on the Clinician-Administered 
PTSD Scale (CAPS-5) (56). The exclusion criteria included (a) any 
other relevant treatment for PTSD within 3 months before the start of 
the study, (b) start of new psychotropic medication within 3 months 
before the start of the study – medication used for longer periods 
could be continued, (c) life-time psychosis, (d) acute suicide risk, and 
(e) any contra-indications for the use of propranolol. All participants 
gave written informed consent, and the protocol was approved by the 
Medical-Ethical Committee of the Amsterdam UMC.

2.2. Outcome measures

The following measures were completed pre-treatment, as well as 
1-month and 3-months post-intervention.

2.2.1. PTSD checklist for DSM-5
The PCL-5 is a 20-item self-report measures that assesses the 20 

DSM-5 symptoms of PTSD (57), and can be used to monitor symptom 
change, to screen for PTSD, or to make a provisional PTSD diagnosis. 
Respondents rate each item from 0 = “not at all” to 4 = “extremely” to 
indicate the degree to which they have been bothered by that 
particular symptom over the past month. A total symptom severity 
score can be obtained by summing the scores for each of the 20 items, 
range = 0–80. DSM-5 symptom cluster severity scores can be obtained 
by summing the scores for the items within a given cluster, i.e., cluster 
B = items 1–5, cluster C = items 6–7, cluster D = items 8–14, and cluster 
E = items 15–20. A PCL-5 cut-off score between 31–33 is considered 
indicative of PTSD (58). Evidence suggests that a 15–20 point change 
represents a clinically significant change (59). The PCL-5 is a 
psychometrically sound instrument that can be used effectively with 
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veterans (58, 60). An additional item was added to the PCL-5 to ask 
about distress and interference caused by PTSD symptoms on a 
5-point scale of frequency and severity ranging from 0 = “not at all” to 
4 = “6 or more times a week” (61).

2.2.2. Beck Depression Inventory - Second Edition
The BDI-II is a widely used 21-item self-report inventory 

measuring the severity of depression over the previous 2 weeks (62). 
The items are rated on a 4-point severity scale and are summed to give 
a total score, with a range of 0–63. A higher score on the BDI-II 
denotes more severe depression, with norms of 0–13 = minimal 
depression, 14–19 = mild depression, 20–28 = moderate depression, 
and 29–63 = severe depression. The BDI-II is considered a valid and 
reliable instrument (63), and is often used as outcome instrument in 
treatment research.

2.2.3. Mental Health Quality of Life Questionnaire
The MHQoL is a self-report questionnaire that captures and 

values 7 dimensions relevant to the quality of life of people with 
mental health problems: i.e. self-image, independence, mood, 
relationships, daily activities, physical health, and future. The MHQoL 
comprises seven questions each with four response levels, ranging 
from “very satisfied” to “very dissatisfied.” The MHQoL index score 
can vary from 0 to 21, with higher scores indicating better quality of 
life. The MHQoL demonstrates favorable psychometric properties, 
and shows promise as a simple and effective measure to assess quality 
of life in people with mental health problems (64).

2.3. General treatment procedure

The general procedure of the Memrec-intervention for veterans 
with PTSD involved a screening session, an intake session, one or two 
intervention sessions, and a series of three assessment sessions. 
During screening, the study procedures were explained, patients 
provided written informed consent, and the baseline assessment was 
completed – t0, see below. Next, a medical screening was conducted 
to rule out any possible contraindications for the use of propranolol, 
including blood pressure < 90/60 mmHg, heart rate < 60 bpm, a range 
of adverse medical conditions such as heart disease or asthma, and the 
use of other medications that may negatively interact with propranolol.

In the intake session, trauma memory was explored. Specifically, 
the patients’ most painful trauma memories were identified by using 
the contents of their intrusive symptoms as a guide. In the intervention 
session, these “hot spots” (13, 16) subsequently served as the focus of 
the reactivation procedure. Also, patients’ safety behaviors were 
identified (e.g., distracting oneself), and they were instructed to drop 
these behaviors during reactivation.

Given the potential of multi-sensory input during treatment to 
increase engagement and support activation of traumatic memories 
(65), the reactivation procedure started with experiencing war in a 
“sensory-reality” application2, in which audio-visual experiences are 
synchronized with scent, temperature, air flow, and tremble. After the 

2 https://www.sensiks.com/. With the SENSIKS reality pod various war zones 

can be simulated.

±2-min film displaying relevant war images3, the patients were 
instructed to close their eyes and reactivation focused on their 
personal hotspots. As the patients revisited the most challenging 
aspects of the traumatic event, they were encouraged to envision how 
they wished they had responded during the trauma, aiming to address 
instances of moral injury they had experienced. A single dose of 40 mg 
of propranolol was administered immediately upon successful 
rescripting of the combat-related memory, which was evidenced by 
patients’ self-report and therapist observations.4 Next, a 120-min 
waiting period followed to monitor the intended effects of propranolol 
on autonomic responding: blood pressure and heart rate were 
recorded at the beginning and end of the intervention-session.

A week after the intervention, trauma memory was again relived 
through both the sensory-reality pod and imaginal exposure. If 
patients reported no meaningful reduction of their PTSD symptoms 
and still showed high-end distress ratings during imaginal reliving, 
they were offered a second pill intake, and an extra post-intervention 
session followed a week later. This was repeated only once.

The assessment sessions took place at screening (t0), at 1-month 
(t1) and 3-months (t2) post-treatment. Assessments included the 
PCL-5 (57) as the primary outcome, and the BDI-II (62), and MHQoL 
(64) as secondary outcomes. Moreover, at these timepoints, patients 
were interviewed about any changes brought about by the 
Memrec-intervention.

3. Results

Here, we present seven cases from an open-label pilot study of 
the reconsolidation intervention for veterans with PTSD. The 
patients were on the waiting list for trauma-focused treatment at 
ARQ Centrum ‘45, when offered the possibility of this 
intervention. All cases were treated by the first author (MK), who 
is a registered healthcare psychologist and an experienced 
cognitive behavioral therapist.

3.1. Case descriptions

3.1.1. Case conceptualization_1
Case 1 concerns a 47-year old veteran who had been deployed to 

former Yugoslavia in 1996. His PTSD symptoms developed 
progressively since 2001, after watching a documentary on the fall of 
Srebrenica. His most prominent symptoms included flashbacks 
alternating with amnesia of a traumatic night during the time of 
deployment, and being hyper-alert in public places. He had received 
three sessions of EMDR, without any symptom relief.

The treatment focused on that specific night, which was pitch-
dark and full of explosions. While lying on his stomach in the dirt, 
threats were made over the radio: “fuck you IFOR, we are gonna get 

3 Video0 12 - YouTube for Afghanistan-deployed veterans, and sensiks forest 

final3 - YouTube for veterans who served in former Yugoslavia.

4 See the documentary Nighttime in Kabul | A Cure For Fear: Part 2 | Topic - 

YouTube by Lana Wilson, in which a Canadian veteran was successfully treated 

using this approach.
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you.” He  experienced intense fear, and eventually blacked-out: 
he cannot remember part of the night and is afraid he emptied his 
weapon, which will not let him go. With the imagery rescripting, 
we aimed at enabling him to tolerate the worst-case scenario: i.e. him 
shooting his gun. Even though overwhelmed by this, it unexpectedly 
felt as a relief to be able to do what he feared most had happened. 
He experienced intense emotions, and at several moments he cried. 
40 mg of propranolol was given after reactivation.

A week later, re-experiencing the traumatic night no longer 
triggered any fear or anxiety, and he had stopped worrying about what 
might have had happened. After a month, he hardly ever thought 
about the particular night anymore, and his nightmares had 
disappeared. He felt less alert, and was now able to go to grocery stores 
without scanning for potential danger. His improvements remained 
stable over time, as reflected in (i) a drop of >30 points on the PCL-5 
and (ii) his scores on the secondary measures. He no longer met the 
criteria for a PTSD diagnosis – see Figure 1A and Table 1.

3.1.2. Case conceptualization_2
Case 2 is a 39-year old veteran who served in Afghanistan. 

He suffered from severe PTSD, with nightmares, flashbacks, feeling 
hyper-alert, and panic attacks in public places. He previously received 
pharmacological treatment for depression, with sufficient symptom 
relief. Ultra-long distance trail running offered him an outlet for 
releasing some of his tension and anxiety.

Here, the treatment focused on two intrusive memories where 
he had felt powerless: (i) a suicide attack on a market with many 
civilian casualties where he was unable to help, and (ii) the moment a 
Dutch army vehicle was struck by a roadside bomb and he was not 
allowed to fight. With the imagery rescripting, we aimed at inducing 
a feeling of being in control, i.e., contrary to what he had actually 
experienced. He was instructed to relive the moments and imagine his 
desired response, which triggered intense emotional feelings. 
Afterwards, 40 mg of propranolol was administered.

From the following day onwards, he experienced a breakthrough 
in emotions. He noticed that it was easier to talk about his traumatic 
experiences and to share his feelings. He  constantly started 
challenging himself by going to public places such as grocery stores. 
Although this felt as a victory to him, it was also very distressing, 
which may be reflected in the PCL-5: still high overall scores at t5 
but less interference in everyday life – see Figure 1B and Table 1. 
Indeed, he  experienced an improvement in quality of life and 
reported being optimistic about the future, where he wants to help 
other veterans with PTSD through organizing run clinics 
and events.

3.1.3. Case conceptualization_3
Case 3 concerns a 37-year old veteran who had been deployed to 

Iraq and Afghanistan between 2002–2011. His PTSD symptoms had 
developed over several years, including severe irritability or aggressive 
behavior, disturbed sleep, nightmares, flashbacks, and avoiding 
distressing memories, thoughts and feelings associated with his 
missions. He was diagnosed with ADHD as an adult, for which no 
medication. After a period of misuse of anabolic steroids in the past, 
he had started weekly injections of testosterone years ago to replace 
what his body no longer produced. He  had received several 
non-trauma focused treatments as well as one session of EMDR, 
without sufficient symptom relief.

Given his diverse traumatic experiences, this treatment included 
two sessions followed by the intake of a pill of 40 mg propranolol. In 
the first session, imagery rescripting focused on an armed home 
invasion in Iraq, involving a playing child. We aimed at targeting his 
feelings of guilt by saving the child in the pertinent situation, instead 
of leaving her behind. During the second intervention-session, 
he relived the moment he was forced to leave Afghanistan due to an 
injury. Here we aimed at targeting his feelings of inadequacy of leaving 
behind his fellow soldiers as a result of his physical injuries.
Throughout both interventions-sessions, he  experienced intense 
emotions that previously he had been able to suppress.

After the Memrec-sessions, he reported to have experienced a 
breakthrough in trauma processing. He started to remember new 
events from his time of deployment, felt and shared repressed 
emotions, and noticed that it was easier to talk about his experiences. 
Although this was perceived as positive to him, his PTSD symptom 
severity score slightly increased – see Figure 1C. He still suffered from 
disrupted sleep, but note that this may also be a side-effect of the 
testosterone therapy (66). Despite all this, his aggressive outbursts had 
reduced to a minimum and he  had opened up to life again, 
undertaking social activities with friends – see Table 1.

3.1.4. Case conceptualizaiton_4
Case 4 is a 50-year old veteran who had been deployed to Bosnia 

and Afghanistan, and is still active in the army. He had suffered from 
emotional numbness since 1997, when two soldiers died under his 
command. He  experienced profound guilt, a distorted sense of 
responsibility and failure. He previously received pharmacological 
treatment for depression, without sufficient symptom relief.

This treatment included two intervention-sessions. Despite both 
sessions having triggered intense emotional feelings while reliving the 
traumatic event(s), the intervention failed to improve the patient’s 
symptoms – see Figure 1D and Table 1. Indeed, he reported no change 
in mood or mental state. Interestingly, inspecting the PCL-5 cluster 
scores revealed that he showed little combat-related intrusions – see 
Figure 1H: cluster B score of 4, with a range of 0–20. While PTSD is a 
complex disorder with a broad range of other negative emotions such 
as guilt or anhedonia – which in fact dominated this patient’s clinical 
picture. Memrec is exclusively designed to target unduly intense fear, 
which may explain the lack of effect for this particular case.

3.1.5. Case conceptualization_5
Case 5 concerns a 30-year old veteran who served in the Belgium 

army, and was deployed to Afghanistan in 2012. His PTSD symptoms 
had worsened since 2020, including nightmares, flashbacks, feeling 
hyper-alert, panic attacks in certain situations, a short temper or 
aggressive behavior, and emotional flattening and loss of interest. 
He had received 21 sessions of EMDR, without any symptom relief.

As part of the Quick Response Team, he had to guard the gate of 
an army base in Kabul, and to bring in the dead and wounded. With 
the first imagery rescripting session, we aimed to let him relive his 
emotions when sitting in front of the gate with a severely injured 
Afghan girl in his arms, who eventually died. Even though he was not 
able to picture the situation, some grief and anger surfaced, and he was 
administered a pill of 40 mg of propranolol. A week later, the second 
intervention-session focused on the situation he had to carry in coffins 
with corpses through the gate. This triggered intense emotional 
feelings, and all of a sudden he was able to vividly remember what the 
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gate had looked like – an image of which he had completely forgotten. 
Again, 40 mg of propranolol was given afterwards.

After the second Memrec-session, the flashbacks and nightmares 
had disappeared. He felt less alert, but cheerful and happy – as was 
confirmed by his girlfriend. He no longer experienced panic attacks 

and reported it was much easier to hold his temper when frustrated, 
which made him feel like a better father to his one-year old son. 
He started living life again, and reintegrated into work. Even though 
he  somewhat feared relapsing into PTSD, the effect persisted and 
improved even more over time – see Figure 1E; Table 1.

FIGURE 1

(A–G). PCL-5 total scores at t(0), t(1) and t(2), and (H). PCL-5 cluster B scores at t(0). PCL-5, PTSD Checklist for DSM-5 [range 0–80].
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3.1.6. Case conceptualization_6
Case 6 is a 49-year old veteran who served in Bosnia at the time 

of the fall of Srebrenica. He had suppressed the painful memories and 
feelings for years, but lately the impacts of his trauma surfaced. He had 
become very emotional, startled easily, and experienced frequent 
panic attacks as well as severe nightmares every single night.He had 
not received prior treatment.

He reacted very strongly to the sensory-reality exposure, and 
throughout the intervention-session he was continuously in tears. 
With the imagery rescripting we  aimed to target two intrusive 
hotspots: (i) leaving behind a Danish soldier who was shot in the head 
– he imagined apologizing to him, and (ii) the moment he had wanted 
to shoot an approaching enemy vehicle, but was stopped by a fellow 
soldier – which had made him full of guilt and regret. He  was 
instructed to relive this moment and imagine following his impulse: 
shoot and become angry at the enemy. Afterwards, 40 mg of 
propranolol was administered.

A week later, he reported to have experienced a positive effect of 
the Memrec-session: he  noticed it was easier to talk about his 
encounters in war, and was no longer overwhelmed by emotions. His 
panic had suddenly disappeared as did his nightmares: he never had 
a “nocturnal visit” from the Danish soldier again. He had always felt 
excessively guilty, but had let go of this feeling entirely. And even 
though the news about the war in Ukraine touched him deeply and 
made him feel somewhat depressed, his PTSD symptoms further 

improved over the 3-months follow-up period – see BDI-scores in 
Table 1 and Figure 1F.

3.1.7. Case conceptualization_7
Case 7 concerns a 44-year old veteran who had been deployed to 

Bosnia and Afghanistan as a vehicle recovery expert. His most 
prominent PTSD symptoms included recurrent nightmares, 
flashbacks, hypervigilance, severe irritability, and verbally aggressive 
behavior. He had received two sessions of exposure therapy, without 
any symptom relief.

The treatment focused on a hotspot memory of a nighttime 
firefight in Afghanistan, where two Dutch soldiers died of friendly fire 
and his sergeant froze with fear in the midst of the fight. He had no 
choice but to use a gun to survive, while – as a vehicle recovery 
operator – he was not trained for it. With the imagery rescripting 
we aimed to allow feelings of anger toward his sergeant for failing him, 
which he verbally acted out and, in turn, made him very emotional. 
Afterwards, he received 40 mg of propranolol.

A week later, he  entered cheerfully. He  reported that his 
nightmares disappeared, he  had felt less alert, and that his once-
frequent aggressive outbursts had reduced to zero, which was noticed 
by his wife and daughter. His remarkable progress remained steady, as 
reflected in (i) a drop of >40 points on the PCL-5 and (ii) his scores 
on the secondary measures – see Figure 1G and Table 1. He no longer 
met the criteria for a PTSD diagnosis.

4. Discussion

The findings of this small-scale case series cautiously suggest that 
Memrec holds promise for producing notable effects in just one or 
two treatment sessions. Clearly, four out of the seven veterans 
experienced a remarkable reduction in their PTSD symptoms. As for 
the remaining three veterans, two displayed improvements in their 
daily distress levels, notwithstanding the absence of a reduction on 
the PTSD symptom scale. Only one veteran did not exhibit any 
progress in his PTSD and distress symptoms, but this veteran (i.e., 
case 4) primarily struggled with depression rather than combat-
related intrusive memories (see Figure  1H). Although the 
improvement in depression may appear less convincing based on 
these case series, three veterans showed a significant reduction in 
their depressive symptoms. Also, the quality of life saw a remarkable 
increase in most of the treated veterans (i.e., five out of the seven). It 
is important to note though that the long-term durability of these 
initial positive results remains uncertain, given that the last 
assessment occurred only three months after the treatment session. 
Nevertheless, the current findings demonstrate a general positive 
effect of this limited intervention, which is particularly noteworthy 
considering the complexity of symptoms experienced by this sample 
of veterans. In summary, there is reason to be  optimistic for the 
treatment of combated-related PTSD, as it appears that there is much 
greater potential than commonly believed.

Certainly, we  cannot conclusively attribute these effects to 
disrupting the process of memory reconsolidation (i.e., Memrec). Since 
we did not control for placebo or other trauma-focused treatments, nor 
for the well-known effects of a waiting list (67), the symptom reduction 
may also be due to other factors, including imagery rescripting, which 
is a fast-rising therapeutic technique yielding remarkably positive 

TABLE 1 Patients’ total scores on the BDI and MHQoL at t(0), t (1) and t (2).

t(0) - 
baseline

t (1) – 
1-month FU

t (2) – 
3-months FU

Case_1

BDI 29 8 7

MHQoL 6 14 13

Case_2

BDI 36 29 28

MHQoL 5 11 13

Case_3

BDI 26 22 25

MHQoL 5 9 10

Case_4

BDI 31 25 24

MHQoL 9 8 7

Case_5

BDI 17 12 4

MHQoL 12 16 16

Case_6

BDI 21 30 21

MHQoL 6 6 7

Case_7

BDI 23 6 11

MHQoL 13 16 19

BDI, Beck Depression Inventory [range 0–63]; MHQoL, Mental Health Quality of Life 
Questionnaire [range 0–21].
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outcomes. Imagery rescripting is generally applied to treat symptoms 
associated with aversive mental images and is currently considered 
among the most effective treatments for patients with PTSD (68–71). 
Nevertheless, it is worth noting that the majority of these seven 
veterans seemed to be treatment resistant as they had already tried 
various trauma-focused treatments without any success, which at least 
suggests the presence of some specific active components in the current 
approach. The Memrec intervention was specifically designed to target 
trauma memories and it is therefore not surprising that one veteran 
who did not suffer from combat-related intrusions did not respond to 
the intervention. But also for the veterans who benefited from this 
intervention, it is evident that this treatment alone is not sufficient. 
Most participants (i.e., n = 6) were prior military service members with 
military-related PTSD, who had comorbid psychiatric conditions, had 
experienced multiple combat-related traumatic events, and had 
significant ongoing life stressors. They also grappled with profound 
relationship and familial challenges. Hence, there are so many other 
factors at play in post-war trauma survivors’ lives that Memrec or 
similar trauma-focused treatments should be  offered as a module 
alongside existing treatment approaches.

Treating veterans with PTSD through memory-modifying 
approaches such as Memrec and Imagery Rescripting does, however, 
give rise to ethical considerations. These concerns encompass a range 
of potential issues, including the potential loss of autobiographical 
memories, the creation of false memories, and the unforeseen 
repercussions of modifying fear responses associated with traumatic 
memories (72). Our research findings indicate that the likelihood of 
losing explicit, declarative, or autobiographical memory through 
Memrec is very low. Individuals retained conscious awareness of 
previously acquired information even as the learned fear response was 
neutralized (20, 43). In contrast, overwhelming emotional memories 
can impede a patient’s ability to recall and make sense of their 
experiences (13). Consequently, reducing the emotional intensity of 
strongly encoded emotional memories through reconsolidation-based 
methods might paradoxically facilitate controlled recollection and 
integration into a coherent personal narrative, as observed in some 
veterans in our study (i.e., cases 5 and 6). Rather than inducing 
amnesia, the administration of propranolol after memory reactivation 
appears to primarily reduce the intense emotional impact associated 
with traumatic memories. Similarly, imagery rescripting may help 
patients reinterpret troubling past events, thereby lessening the impact 
of distressing memories, but it does not have the ability to erase or alter 
the original trauma memory (73). Another ethical concern is that some 
degree of fear and stress may serve a beneficial role in combat 
situations, preventing impulsive decisions and preparing the body for 
action. Hence, it may not be desirable to interfere with these emotional 
responses for military purposes. Nevertheless, experiments conducted 
in our laboratory have shown that even after mitigating learned fear 
through reconsolidation interventions, individuals can readily 
reacquire the same fear response when exposed to new threats (74). 
This demonstrates that military personnel who have undergone a 
memory-modifying intervention are not exempt from developing new 
emotional responses when reintroduced to real-life battlefield hazards. 
A clear strength of this study is its use of distinctive multi-sensoric 
retrieval cues to access the trauma-memory. Still, the 3D films 
alongside the smells were far from optimal as they could be more 
idiosyncratic. In addition to advance these more technological aspects 
of the intervention, for a next step we should systematically assess and 
explore the stuck points and explicitly formulate hypotheses on where 

and how to intervene. The current study is also limited by a small 
sample size, the absence of a control group, the absence of CAPS-5 
assessments during the follow-up, the omission of multiple baseline 
measurements and the omission of long-term FU evaluations, which 
are typically included in more rigorously controlled case-series designs. 
The gold standard, naturally, aims to convey that a Randomized 
Controlled Trial (RCT) is the epitome of establishing the effectiveness 
of an intervention. When it comes to clinical practice, RCTs are not 
particularly beneficial in assessing the progress of individual clients. 
However, they can indeed prove useful in indicating which alternative 
treatments would be a promising starting point. On the other hand, 
psychotherapy studies are facing additional criticism for relying 
primarily on the average responses of large treatment groups, 
disregarding the variations within individuals that can influence the 
outcomes. In light of this criticism, researchers are now placing greater 
emphasis on the significance of individual treatment responses and the 
mechanisms of therapeutic change as the most effective means to 
improve efficacy (75). Single-case designs present an effective research 
methodology that systematically addresses individual differences over 
a period of time. This design significantly diminishes the likelihood of 
attributing changes solely to factors unrelated to the treatment and the 
conclusions drawn from such a study surpasses what can be derived 
from uncontrolled case studies (76). In the continued advancement of 
interventions for combat-related trauma, it is imperative for future 
research to build upon controlled case series and thoroughly examine 
the effectiveness of the intervention in addressing the wide array of 
symptoms commonly experienced by veterans.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Medical Ethical 
Committee Amsterdam UMC. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study. Written informed consent was obtained from 
the individual(s) for the publication of any potentially identifiable 
images or data included in this article.

Author contributions

MK: Investigation, Writing – original draft. MS: Investigation, 
Writing – original draft.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This research 
was supported by the LZV research program of the Dutch Ministry of 
Defense, The Hague, The Netherlands and by an ERC Advanced Grant 
743263 awarded to MK.

https://doi.org/10.3389/fpsyt.2023.1260175
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kindt and Soeter 10.3389/fpsyt.2023.1260175

Frontiers in Psychiatry 09 frontiersin.org

Acknowledgments

The authors gratefully acknowledge the assistance of Lucas 
Schalk, psychiatrist at ARQ Centrum ‘45, for the recruitment 
of patients.

Conflict of interest

MK is the co-founder of Kindt Clinics, an outpatient clinic for 
phobias and anxiety disorders that provides reconsolidation-
based treatments.

The remaining author declares that the research was conducted 
in the absence of any commercial or financial relationships that 
could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Eekhout I, Geuze E, Vermetten E. The long-term burden of military deployment 

on the health care system. J Psychiatr Res. (2016) 79:78–85. doi: 10.1016/j.jpsychires. 
2016.05.004

 2. Reijnen A, Rademaker AR, Vermetten E, Geuze E. Prevalence of mental health 
symptoms in Dutch military personnel returning from deployment to Afghanistan: a 
2-year longitudinal analysis. Eur Psychiatry. (2015) 30:341–6. doi: 10.1016/j.
eurpsy.2014.05.003

 3. Richardson LK, Frueh BC, Acierno R. Prevalence estimates of combat-related post-
traumatic stress disorder: critical review. Aust N Z J Psychiatry. (2010) 44:4–19. doi: 
10.3109/00048670903393597

 4. Creamer M, Wade D, Fletcher S, Forbes D. PTSD among military personnel. Int J 
Rev Psych. (2011) 23:160–5. doi: 10.3109/09540261.2011.559456

 5. Watts BV, Schnurr PP, Mayo L, Young-Xu Y, Weeks WB, Friedman MJ. Meta-
analysis of the efficacy of treatments for posttraumatic stress disorder. J Clin Psychiatry. 
(2013) 74:e541–50. doi: 10.4088/JCP.12r08225

 6. Haagen JF, Smid GE, Knipscheer JW, Kleber RJ. Efficacy of recommended 
treatments for veterans with PTSD: a meta-regression analysis. Clin Psychol Rev. (2015) 
40:184–94. doi: 10.1016/j.cpr.2015.06.008

 7. Steenkamp MM, Litz BT, Hoge CW, Marmar CR. Psychotherapy for military-
related PTSD: a review of randomized clinical trials. JAMA. (2015) 314:489–500. doi: 
10.1001/jama.2015.8370

 8. Weber M, Schumacher S, Hannig W, Barth J, Lotzin A, Schafer I, et al. Long-term 
outcomes of psychological treatment for posttraumatic stress disorder: as systematic 
review and met-analysis. Psychol Med. (2021) 51:1420–30. doi: 10.1017/
S003329172100163X

 9. Steenkamp MM, Litz BT, Marmar CR. First-line psychotherapies for military-
related PTSD. JAMA. (2020) 323:656–7. doi: 10.1001/jama.2019.20825

 10. Sciarrino NA, Bartlett BA, Smith LJ, Martin CE, Williams W. Factors contributing 
to PTSD treatment dropout in veterans returning from the wars in Iraq and Afghanistan: 
a systemic review. Psychol Serv. (2022) 19:183–200. doi: 10.1037/ser0000519

 11. Rubin DC, Berntsen D, Bohni MK. A memory-based model of posttraumatic 
stress disorder: evaluating basic assumptions underlying the PTSD diagnosis. Psychol 
Rev. (2008) 115:985–1011. doi: 10.1037/a0013397

 12. Kindt M. A behavioural neuroscience perspective on the aetiology and treatment 
of anxiety disorders. Beh Res Ther. (2014) 62:24–36. doi: 10.1016/j.brat.2014.08.012

 13. Ehlers A, Clark D. A cognitive model of post-traumatic stress disorder. Behav Res 
Ther. (2000) 38:319–45. doi: 10.1016/S0005-7967(99)00123-0

 14. Grey N, Holmes E, Brewin CR. Peritraumatic emotional “hotspots” in memory. 
Beh Cog Psychotherapy. (2001) 29:367–72. doi: 10.1017/S1352465801003095

 15. Grey N, Young K, Holmes E. Cognitive restructuring within reliving: a treatment 
for peritraumatic emotional “hotspots” in posttraumatic stress disorder. Beh Cog 
Psychotherapy. (2002) 30:37–56. doi: 10.1017/S1352465802001054

 16. Holmes E, Grey N, Young K. Intrusive images and “hotspots” of trauma 
memories in post-traumatic disorder: an exploratory investigation of emotions and 
cognitive themes. J Behav Ther Exp Psychiatry. (2005) 36:3–17. doi: 10.1016/j.
jbtep.2004.11.002

 17. Kindt M, Emmerik AAP. New avenues for treating emotional memory disorders: 
towards a reconsolidation intervention for posttraumatic stress disorder. Ther Adv 
Psychopharmacol. (2016) 6:283–95. doi: 10.1177/2045125316644541

 18. David D, Szentagotai A. Cognitions in cognitive-behavioral psychotherapies; 
toward an integrative model. Clin Psychol Rev. (2006) 26:284–98. doi: 10.1016/j.
cpr.2005.09.003

 19. Arntz A, De Groot C, Kindt M. Emotional memory is perceptual. J Beh Ther Exp 
Psych. (2005) 36:19–34. doi: 10.1016/j.jbtep.2004.11.003

 20. Kindt M, Buck N, Arntz A, Soeter M. Perceptual and conceptual processing as 
predictors of treatment outcome in PTSD. J Beh Ther Exp Psych. (2007) 38:491–506. doi: 
10.1016/j.jbtep.2007.10.002

 21. Levi O, Ben Yehuda A, Pine DS, Bar-Haim Y. A sobering look at treatment 
effectiveness of military-related posttraumatic stress disorder. Clin Psychol Sci. (2022) 
10:690–9. doi: 10.1177/21677026211051314

 22. Serfioti D, Murphy D, Greenberg N, Williamson V. Effectiveness of treatments for 
symptoms of post-trauma related guilt, shame and anger in military and civilian populations: 
a systematic review. BMJ Mil Health. (2022):e002155. doi: 10.1136/military-2022-002155

 23. Williamson V, Murphy D, Stevelink SA, Allen S, Jones E, Greenber N. The 
impact of trauma exposure and moral injury on UK military veterans: a qualitative 
study. Eur J Psychotraumatol. (2020) 11:1704554. doi: 10.1080/20008198. 
2019.1704554

 24. Litz BT, Stein N, Delaney E, Lebowitz L, Nash WP, Silva C, et al. Moral injury and 
moral repair in war veterans: a preliminary model and interventions strategy. Clin 
Psychol Rev. (2009) 29:695–706. doi: 10.1016/j.cpr.2009.07.003

 25. Griffin BJ, Purcell N, Burkman K, Litz BT, Bryan CJ, Schmitz M, et al. Moral 
injury: an integrative review. J Traum Stress. (2019) 32:350–62. doi: 10.1002/
jts.22362

 26. Williamson V, Greenberg N, Murphy D. Moral injury in UK armed forces veterans: 
a qualitative study. Eur J Psychotraumatol. (2019) 10:1562842. doi: 10.1080/ 
20008198.2018.1562842

 27. Chu S, Downes JJ. Proust nose best: odors are better cues of autobiographical 
memory. Mem Cogn. (2002) 30:511–8. doi: 10.3758/BF03194952

 28. Daniels JK, Vermetten E. Odor-induced recall of emotional memories in PTSD 
– review and new paradigm for research. Exp Neurol. (2016) 284:168–80. doi: 10.1016/j.
expneurol.2016.08.001

 29. Hackländer RP, Janssen SM, Bermeitinger C. An in-depth review of the methods, 
findings, and theories associated with odor-evoked autobiographical memory. Psych Bull 
Rev. (2019) 26:401–29. doi: 10.3758/s13423-018-1545-3

 30. Hakim M, Battle AR, Belmer A, Bartlett SE, Johnson LR, Chehrehasa F. 
Pavlovian olfactory fear conditioning: its neural circuity and importance for 
understanding clinical fear-based disorders. Fr Mol Neurosci. (2019) 12:221. doi: 
10.3389/fnmol.2019.00221

 31. Herz RS. The role of odor-evoked memory in psychological and physiological 
health. Brain Sci. (2016) 6:22. doi: 10.3390/brainsci6030022

 32. Doty RL. Olfaction. Ann Rev Psychol. (2001) 52:423–52. doi: 10.1146/annurev.
psych.52.1.423

 33. Wilson DA, Best AR, Sullivan RM. Plasticity in the olfactory system: lessons for 
the neurobiology of memory. Neuroscientist. (2004) 10:513–24. doi: 
10.1177/1073858404267048

 34. Arntz A, Tiesema M, Kindt M. Treatment of PTSD: a comparison of imaginal 
exposure with and without imagery rescripting. J Beh Ther Exp Psych. (2007) 38:345–70. 
doi: 10.1016/j.jbtep.2007.10.006

 35. Arntz A. Imagery rescripting as a therapeutic technique: review of clinical trials, 
basic studies, and research agenda. J Exp Psychopathol. (2012) 3:189–208. doi: 10.5127/
jep.024211

 36. Bouton ME. Context, ambiquity, and unlearning: sources of relapse after 
behavioral extinction. Biol Psych. (2002) 52:976–86. doi: 10.1016/S0006-3223(02)01546-9

 37. Nader K. Memory traces unbound. Tr Neurosci. (2003) 26:65–72. doi: 10.1016/
S0166-2236(02)00042-5

 38. Hofmann SG, Smits JA. Cognitive-behavioral therapy for adult anxiety disorders: 
a meta-analysis of randomized placebo-controlled trials. J Clin Psych. (2008) 69:621–32. 
doi: 10.4088/JCP.v69n0415

https://doi.org/10.3389/fpsyt.2023.1260175
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.jpsychires.2016.05.004
https://doi.org/10.1016/j.jpsychires.2016.05.004
https://doi.org/10.1016/j.eurpsy.2014.05.003
https://doi.org/10.1016/j.eurpsy.2014.05.003
https://doi.org/10.3109/00048670903393597
https://doi.org/10.3109/09540261.2011.559456
https://doi.org/10.4088/JCP.12r08225
https://doi.org/10.1016/j.cpr.2015.06.008
https://doi.org/10.1001/jama.2015.8370
https://doi.org/10.1017/S003329172100163X
https://doi.org/10.1017/S003329172100163X
https://doi.org/10.1001/jama.2019.20825
https://doi.org/10.1037/ser0000519
https://doi.org/10.1037/a0013397
https://doi.org/10.1016/j.brat.2014.08.012
https://doi.org/10.1016/S0005-7967(99)00123-0
https://doi.org/10.1017/S1352465801003095
https://doi.org/10.1017/S1352465802001054
https://doi.org/10.1016/j.jbtep.2004.11.002
https://doi.org/10.1016/j.jbtep.2004.11.002
https://doi.org/10.1177/2045125316644541
https://doi.org/10.1016/j.cpr.2005.09.003
https://doi.org/10.1016/j.cpr.2005.09.003
https://doi.org/10.1016/j.jbtep.2004.11.003
https://doi.org/10.1016/j.jbtep.2007.10.002
https://doi.org/10.1177/21677026211051314
https://doi.org/10.1136/military-2022-002155
https://doi.org/10.1080/20008198.2019.1704554
https://doi.org/10.1080/20008198.2019.1704554
https://doi.org/10.1016/j.cpr.2009.07.003
https://doi.org/10.1002/jts.22362
https://doi.org/10.1002/jts.22362
https://doi.org/10.1080/20008198.2018.1562842
https://doi.org/10.1080/20008198.2018.1562842
https://doi.org/10.3758/BF03194952
https://doi.org/10.1016/j.expneurol.2016.08.001
https://doi.org/10.1016/j.expneurol.2016.08.001
https://doi.org/10.3758/s13423-018-1545-3
https://doi.org/10.3389/fnmol.2019.00221
https://doi.org/10.3390/brainsci6030022
https://doi.org/10.1146/annurev.psych.52.1.423
https://doi.org/10.1146/annurev.psych.52.1.423
https://doi.org/10.1177/1073858404267048
https://doi.org/10.1016/j.jbtep.2007.10.006
https://doi.org/10.5127/jep.024211
https://doi.org/10.5127/jep.024211
https://doi.org/10.1016/S0006-3223(02)01546-9
https://doi.org/10.1016/S0166-2236(02)00042-5
https://doi.org/10.1016/S0166-2236(02)00042-5
https://doi.org/10.4088/JCP.v69n0415


Kindt and Soeter 10.3389/fpsyt.2023.1260175

Frontiers in Psychiatry 10 frontiersin.org

 39. Craske M, Treanor M, Conway C, Zbozinek T, Vervliet B. Maximizing exposure 
therapy: an inhibitory learning approach. Behav Res Ther. (2014) 58:10–23. doi: 
10.1016/j.brat.2014.04.006

 40. Nader K, Schafe GE, LeDouw JE. Fear memories require protein synthesis in the 
amygdala for reconsolidation after retrieval. Nature. (2000) 406:722–6. doi: 10.1038/35021052

 41. Otis JM, Werner CT, Mueller D. Noradrenergic regulation of fear and drug-
associated memory reconsolidation. Neuropsychopharmacology. (2015) 40:793–803. doi: 
10.1038/npp.2014.243

 42. Kindt M, Soeter M, Vervliet B. Beyond extinction: erasing human fear responses 
and preventing the return of fear. Nat Neurosci. (2009) 12:256–8. doi: 10.1038/nn.2271

 43. Elsey JW, Van Ast VA, Kindt M. Human memory reconsolidation: a guiding 
framework and critical review of the evidence. Psyhol Bull. (2018) 144:797–848. doi: 
10.1037/bul0000152

 44. Soeter M, Kindt M. An abrupt transformation of phobic behavior after a post-
retreival amnesic agent. Biol Psych. (2015) 78:880–6. doi: 10.1016/j.biopsych.2015.04.006

 45. Filmer AI, Peters J, Bridge LA, Visser RM, Kindt M. Over the edge: extending the 
duration of a reconsolidation intervention for spider fear. Trans Psych. (2022) 12:261. 
doi: 10.1038/s41398-022-02020-x

 46. Elsey JW, Kindt M. Placebo and non-specific effects in reconsolidation-based 
treatment for arachnophobia. Fr Psych. (2021) 12:775770. doi: 10.3389/fpsyt.2021.775770

 47. Kindt M. The surprising subtleties of changing fear memory: a challenge for 
translational science. Phil Trnas R Soc B: Biol Sci. (2018) 373:20170033. doi: 10.1098/
rstb.2017.0033

 48. Sevenster D, Beckers T, Kindt M. Prediction error governs pharmacologically 
induced amnesia for learned fear. Science. (2013) 339:830–3. doi: 10.1126/science.1231357

 49. Merlo E, Milton AL, Goozée ZY, Theobald DE, Everitt BJ. Reconsolidation and 
extinctin are dissociable and mutually exclusive processes: behavioral and molecular 
evidence. J Neurosci. (2014) 34:2422–31. doi: 10.1523/JNEUROSCI.4001-13.2014

 50. Brunet A, Orr SP, Tremblay J, Robertson K, Nader K, Pitman RK. Effect of post-
retrieval propranolol on psychophysiologic responding during subsequent script-driven 
traumatic imagery in post-traumatic stress disorder. J Psych Res. (2008) 42:503–6. doi: 
10.1016/j.jpsychires.2007.05.006

 51. Brunet A, Poundja J, Tremblay J, Bui E, Thomas E, Orr SP, et al. Trauma 
reactivation under the influence of propranolol decreases posttraumatic stress symptoms 
and disorder: 3 open-label trials. J Clin Psychopharmacol. (2011) 31:547–50. doi: 
10.1097/JCP.0b013e318222f360

 52. Poundja J, Sance S, Tremblay J, Brunet A. Trauma reactivation under the influence 
of propranolol: an examination of clinical predictors. Eur J Psychotraumatol. (2012) 
3:15470. doi: 10.3402/ejpt.v3i0.15470

 53. Wood NE, Rosasco ML, Suris AM, Spring JD, Marin MF, Lasko NB, et al. 
Pharmacological blockade of memory reconsolidation in posttraumatic stress disorder: 
three negative psychophysiological studies. Psych Res. (2015) 225:31–9. doi: 10.1016/j.
psychres.2014.09.005

 54. Astill Wright L, Horstmann L, Holmes EA, Bisson JI. Consolidation/reconsolidation 
therapies for the prevention and treatment of PTSD and re-experiencing: a systematic 
review and meta-analysis. Trans Psych. (2021) 11:453. doi: 10.1038/s41398-021-01570-w

 55. Kindt M, Soeter M. Pharmacologically induced amnesia for learned fear is time 
and sleep dependent. Nat Commun. (2018) 9:1316. doi: 10.1038/s41467-018-03659-1

 56. Boeschoten MA, Aa van der N, Bakker A, Ter Heide FJJ, Hoofwijk MC, Jongedijk 
RA, et al. Development and evaluation of the Dutch clinician-administered PTSD scale 
for DSM-5 (CAPS-5). Eur J Psychotraumatol. (2018) 9:1546085. doi: 
10.1080/20008198.2018.1546085

 57. Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP (2013). The 
PTSD Checklist for DSM-5 (PCL-5) – Standard [Measurement Instrument]. Available at: 
https://www.ptsd.va.gov/.

 58. Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr PP, et al. 
Psychometric properties of the PTSD checklist for diagnostic and statistical manual of 

mental disorders-fifth edition (PCL-5) in veterans. Psychol Assess. (2016) 28:1379–91. 
doi: 10.1037/pas0000254

 59. Marx BP, Lee DJ, Norman SB, Bovin MJ, Sloan DM, Weathers FW, et al. Reliable 
and clinically significant change in the clinician-administered PTSD scale for DSM-5 
and PTSD checklist for DSM-5 among male veterans. Psychol Assess. (2022) 34:197–203. 
doi: 10.1037/pas0001098

 60. Wortmann JH, Jordan AH, Weathers FW, Resick PA, Dondanville KA, Hall-
Clark B, et al. Psychometric analysis of the PTSD Checklist-5 (PCL-) among 
treatment-seeking military service members. Psychol Assess. (2016) 28:1392–403. doi: 
10.1037/pas0000260

 61. Foa EB, Riggs DS, Dancu CV, Rothbaum BO. Reliability and validity of a brief 
instrument for assessing post-traumatic stress disorder. J Traum Stress. (1993) 6:459–73. 
doi: 10.1002/jts.2490060405

 62. Beck A, Steer RA, Brown GK. Beck depression inventory – Second edition: Manual. 
San Antonio, TX: The Psychological Corporation (1996).

 63. Vanheule S, Desmet M, Groenvynck H, Rosseel Y, Fotaine J. The factor structure 
of the Beck depression inventory-II: an evaluation. Assessment. (2008) 15:177–87. doi: 
10.1177/1073191107311261

 64. Krugten FCW, Busschbach JJV, Versteegh MH, Hakkaart-van Roijen L, Brouwer 
WBF. The mental health quality of life questionnaire (MHQoL): development and first 
psychometric evaluation of a new measure to assess quality of life in people with 
mental health problems. Qual Life Res. (2021) 31:633–43. doi: 10.1007/
s11136-021-02935-w

 65. Gelderen MJ, Nijdam MJ, Vermetten E. An innovative framework for delivering 
psychotherapy to patients with treatment-resistant posttraumatic stress disorder: 
rationale for interactive motion-assisted therapy. Front Psych. (2018) 9:176. doi: 10.3389/
fpsyt.2018.00176

 66. Liu PY, Yee B, Wishart SM, Jimenez M, Gun Jung D, Grunstein RR, et al. The 
short-term effects of high-dose testosterone on sleep, breathing, and function in older 
men. J Clin Endo Meta. (2003) 88:3605–13. doi: 10.1210/jc.2003-030236

 67. Arrindell WA. Changes in waiting-list patients over time: data on some commonly-
used measures beware! Beh Res Ther. (2001) 39:1227–47. doi: 10.1016/
S0005-7967(00)00104-2

 68. Müller-Engelmann M, Steil R. Cognitive restructuring and imagery modification 
for posttraumatic stress disorder (CRIM-PTSD): a pilot study. J Beh Ther Exp Psych. 
(2017) 54:44–50. doi: 10.1016/j.jbtep.2016.06.004

 69. Romano M, Moscovitch DA, Huppert JD, Reimer SG, Moscovitch M. The effecs 
of imagery rescripting on memory outcomes in social anxiety disorder. J Anx Dis. (2020) 
69:102169. doi: 10.1016/j.janxdis.2019.102169

 70. Nilsson JE, Knutsson J, Jalamo BS, Lundh LG. Imagery rescripting of early 
memories in health anxiety disorder: a feasibility and non-randomized pilot study. J Beh 
Ther Exp Psych. (2019) 65:101491. doi: 10.1016/j.jbtep.2019.101491

 71. Schäfer I, Gast U, Hormann A, Knaevelsrud C, Lampe A, Liebermann P, et al. 
S3-Leitlinie Posttraumatische Belastungsstöring. Berlin, Germany: Springer (2019).

 72. Elsey JW, Kindt M. Manipulating human memory through reconsolidation: ethical 
implications of a new therapeutic approach. AJOB Neurosci. (2016) 7:225–36. doi: 
10.1080/21507740.2016.1218377

 73. Mortiz S, Ahlf-Schumacher J, Hottenrott B, Peter U, Franck S, Schnell T, et al. We 
cannot change the past, but we can change its meaning. A randomized controlled trial 
on the effects of self-help imagery rescripting on depression. Beh Res Ther. (2018) 
104:74–83. doi: 10.1016/j.brat.2018.02.007

 74. Soeter M, Kindt M. Disrupting reconsolidation: pharmacological and behavioral 
manipulations. Learn Mem. (2011) 18:357–66. doi: 10.1101/lm.2148511

 75. Barlow DH, Bullis JR, Comer JS, Ametaj AA. Evidence-based psychological 
treatments: an update and a way forward. Ann Rev Clin Psychol. (2013) 9:1–27. doi: 
10.1146/annurev-clinpsy-050212-185629

 76. Kazdin AE. Single-case experimental designs. Evaluating interventions in research 
and clinical practice. Beh Res Ther. (2019) 117:3–17. doi: 10.1016/j.brat.2018.11.015

https://doi.org/10.3389/fpsyt.2023.1260175
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.brat.2014.04.006
https://doi.org/10.1038/35021052
https://doi.org/10.1038/npp.2014.243
https://doi.org/10.1038/nn.2271
https://doi.org/10.1037/bul0000152
https://doi.org/10.1016/j.biopsych.2015.04.006
https://doi.org/10.1038/s41398-022-02020-x
https://doi.org/10.3389/fpsyt.2021.775770
https://doi.org/10.1098/rstb.2017.0033
https://doi.org/10.1098/rstb.2017.0033
https://doi.org/10.1126/science.1231357
https://doi.org/10.1523/JNEUROSCI.4001-13.2014
https://doi.org/10.1016/j.jpsychires.2007.05.006
https://doi.org/10.1097/JCP.0b013e318222f360
https://doi.org/10.3402/ejpt.v3i0.15470
https://doi.org/10.1016/j.psychres.2014.09.005
https://doi.org/10.1016/j.psychres.2014.09.005
https://doi.org/10.1038/s41398-021-01570-w
https://doi.org/10.1038/s41467-018-03659-1
https://doi.org/10.1080/20008198.2018.1546085
https://www.ptsd.va.gov/
https://doi.org/10.1037/pas0000254
https://doi.org/10.1037/pas0001098
https://doi.org/10.1037/pas0000260
https://doi.org/10.1002/jts.2490060405
https://doi.org/10.1177/1073191107311261
https://doi.org/10.1007/s11136-021-02935-w
https://doi.org/10.1007/s11136-021-02935-w
https://doi.org/10.3389/fpsyt.2018.00176
https://doi.org/10.3389/fpsyt.2018.00176
https://doi.org/10.1210/jc.2003-030236
https://doi.org/10.1016/S0005-7967(00)00104-2
https://doi.org/10.1016/S0005-7967(00)00104-2
https://doi.org/10.1016/j.jbtep.2016.06.004
https://doi.org/10.1016/j.janxdis.2019.102169
https://doi.org/10.1016/j.jbtep.2019.101491
https://doi.org/10.1080/21507740.2016.1218377
https://doi.org/10.1016/j.brat.2018.02.007
https://doi.org/10.1101/lm.2148511
https://doi.org/10.1146/annurev-clinpsy-050212-185629
https://doi.org/10.1016/j.brat.2018.11.015

	A brief treatment for veterans with PTSD: an open-label case-series study
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Outcome measures
	2.2.1. PTSD checklist for DSM-5
	2.2.2. Beck Depression Inventory Second Edition
	2.2.3. Mental Health Quality of Life Questionnaire
	2.3. General treatment procedure

	3. Results
	3.1. Case descriptions
	3.1.1. Case conceptualization_1
	3.1.2. Case conceptualization_2
	3.1.3. Case conceptualization_3
	3.1.4. Case conceptualizaiton_4
	3.1.5. Case conceptualization_5
	3.1.6. Case conceptualization_6
	3.1.7. Case conceptualization_7

	4. Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

