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ABSTRACT

Background: As Posttraumatic stress disorder (PTSD) in adolescents significantly impacts their
well-being, effective treatment is of great importance. Little is known, however, about the
novel, multi-modal virtual reality supported, exposure-based psychotherapeutic
interventions such as 3MDR in this population.

Objective: To describe the 3MDR treatment of an adolescent with PTSD who did not respond
to previous exposure-based PTSD interventions.

Method: A 14-year-old girl diagnosed with PTSD received six sessions of 3MDR embedded in
family therapy.

Result: The patient tolerated the 3MDR intervention very well. Personalized music and self-
selected pictures appeared to be a good fit, contributing to enhanced engagement in and
adherence to the therapy. She no longer met criteria for PTSD post-intervention, and at 18
months follow-up.

Conclusion: This case report suggests that 3MDR has potential as a trauma treatment for
adolescents with treatment-resistant PTSD.

Tratamiento 3MDR en una adolescente con trastorno de estrés
postraumatico: reporte de un caso

Antecedentes: El trastorno de estrés postraumdtico (TEPT) en adolescentes afecta
significativamente su bienestar y el tratamiento eficaz es de gran importancia. Se sabe poco
sobre nuevas intervenciones basadas en exposicion a la realidad virtual, como 3MDR,
dirigidas a multiples modalidades en esta poblacién.

Objetivo: Describimos el tratamiento de una adolescente con TEPT que no respondié al
tratamiento previo basado en exposicidon para TEPT.

Método: Reportamos sobre una nifa de 14 afos, diagnosticada con trastorno de estrés
postraumatico que fue tratada con 3MDR integrado en terapia familiar.

Resultado: El paciente toler6 muy bien la intervenciéon de exposicion basada en realidad
virtual. Los elementos de musica personalizada e imagenes seleccionadas por ellos mismos
parecieron encajar bien, contribuyendo a una mayor participacién y adherencia a la terapia.
Después del tratamiento, ya no cumplia los criterios de trastorno de estrés postraumatico,
que se mantuvo hasta 18 meses después del tratamiento.

Conclusién: Este informe de caso sugiere que 3MDR tiene potencial como tratamiento de
trauma en Adolescentes con trastorno de estrés postraumatico resistente al tratamiento.
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for youngsters is often
complicated, with a high
percentage of dropouts.
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contributing to enhanced
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3MDR has potential as a
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adolescents with
treatment-resistant PTSD.
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1. Background

Posttraumatic stress disorder (PTSD) affects approxi-
mately 16% of the adolescent population, defined as 19
years or younger, after being exposed to single or mul-
tiple traumatic events (Alisic et al., 2014). Effective
treatment of this population is extremely important,
as adverse childhood experiences are associated with
long-lasting determinants, such as higher rates of
health risk behaviour, mental illness, social dysfunc-
tion, disability, transgenerational transmission,
suicide attempts, and increased health care costs as
compared to populations who were not exposed
(Walsh et al,, 2019). Trauma-focused therapy for
youngsters is often complicated, with a high percen-
tage of treatment dropouts, in some reports ranging
from 15.5 to 25% (Simmons et al., 2021).

Several studies have suggested that treatment
adherence could be increased by personalizing and
intensifying the therapy programme, among which
Virtual Reality (VR) interventions are a promising
option (Eshuis et al., 2021). One example in which
VR is implemented in trauma therapy is multi-modal
motion-assisted memory desensitization and reconso-
lidation (3MDR). Three RCTs have demonstrated that
3MDR is an effective treatment for PTSD in military
populations (Bisson et al., 2020; Roy et al., 2022; van
Gelderen et al., 2020). 3MDR combines exposure in a
virtual world with walking on a treadmill (van Gelde-
ren et al., 2018). This is supported by self-selected per-
sonal images and music associated with the traumatic
event. Self-selected images and music have been shown
to contribute to personalization of treatment, and
engage the individual in their therapeutic process
(Hamilton et al., 2021). Walking, music, and images
are therefore hypothesized to increase immersiveness
and engagement in therapy, which may support over-
coming cognitive avoidance.

2, Objective

We aimed to explore the feasibility of 3MDR for ado-
lescents with treatment-resistant PTSD. This case
report, which was not conducted as part of another
study, is of a 14-year-old girl diagnosed with PTSD
and comorbid severe depression who had previously
received various trauma-focused treatments. As this
is a case report, ethics committee approval was not
deemed necessary. Permission was obtained from
the patient and her parents to publish this case report.

3. Case report
3.1. Case introduction and presentation

A 14-year-old Caucasian Dutch female, Petra (pseudo-
nym), was referred to the outpatient clinic and

diagnosed with PTSD according to DSM-5 criteria.
She provided informed consent for this case report.
Born as the first child in the family, Petra has one sis-
ter. She followed intermediate general secondary edu-
cation. Petra had been diagnosed with unspecified
health problems at the age of nine, which required sev-
eral hospital visits that she identified as traumatic as
she was held against her will during medical assess-
ments. At the age of ten, Petra found her mother
after a drug overdose and witnessed her being hospi-
talized in psychiatric care. At age eleven, Petra was
involved in a life-threatening car accident in which
all of her family members were involved. She pre-
sented with irritability and anger problems, was very
suspicious, defensive, anxious, and with low mood;
had active recurring suicidal thoughts; and had writ-
ten several farewell letters. She suffered from frequent
intrusive symptoms and nightmares of the accident
and of seeing her mother with the overdose.

3.2. Treatment history and case
conceptualization

Petra was initially offered a combination of eye move-
ment desensitization and reconsolidation (EMDR)
and made a storyline with text and photos about her
traumas in trauma-focused cognitive behavioural
therapy (TF-CBT). The focus was to process the car
incident. While initial treatment was successful, the
accident also triggered traumatic events of her child-
hood, resulting in persistent PTSD symptoms. After
these two intervention trials without symptom
reduction, 3MDR treatment was offered to allow for
more effective engagement in processing the traumatic
events.

3.3. 3MDR treatment approach

The 3MDR protocol was adjusted for this case. The
exposure sessions were shortened to include four pic-
tures. A minimum of two positive pictures were used
in every session instead of solely those associated with
the traumatic event. Beforehand, Petra was invited to
select six pictures related to her traumatic events and
three positive pictures. She also chose two musical
pieces; one related to the time of the traumatic events
and one to the present time. Every session started with
a ‘mental warming up’ in which music was played
related to the traumatic events. In the first session,
Petra was exposed to three positive pictures. In ses-
sions 2-7, the number of pictures used for exposure
increased to four, and each picture was processed for
5-7 min. Session numbers 8 and 9 included only posi-
tive pictures because these sessions focused on
strengthening her self-reliance, serving as a reward
for the traumatic working through. Each session
ended with a ‘cooling down’ during which Petra



listened to the musical piece associated with the pre-
sent. Petra and the therapist reflected for 10-15 min
on acquired gains and new perspectives after every
session.

3.4. Observations during 3MDR

3.4.1. Session 1

Petra had selected the pictures of her most significant
traumas in the book she made. She actively partici-
pated in the selection of pictures and music, was
motivated and creative in this process, and utilized
several digital platforms. She chose three positive pic-
tures of her family, friends, and of a holiday in the first
platform session. She realized the absence of luck and
of being lighthearted as the most prominent cogni-
tions during this session. This induced sadness and
she reported that the music she had chosen comple-
mented her emotions, which enabled her to express
those feelings. In particular, the song lyrics: ‘Look,
I've been through so much pain. And it’s hard to
maintain, and a smile on my face’ (see Figure 1).

3.4.2. Session 2-9

In the second and third sessions, Petra was exposed to
negative (traumatic) pictures, representing not only
her index trauma but also the time of her depression,
the loss of her grandfather, and the traumatic resusci-
tation of one of her family members (see Figure 2).
The therapist observed that she tried to move away
from the screen during walking. Her prominent
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cognitive labels during exposure were the heaviness
and hopelessness accompanying her depressive
period. She produced opposing labels of being stressed
and panicking during the resuscitation as well as a
label where she pretended to be able to manage the
situation. The label related to the loss of her grand-
father represented the lack of a support figure in her
life. For the first time, she was able to face the trau-
matic memories and bear the accompanying emotions
of loneliness, anxiety, and panic. She could feel these
emotions in her body, surrender to them, and allow
herself to feel sadness. At session completion, the posi-
tive pictures from session one evoked a feeling of
absence of carefreeness.

In the fourth through sixth sessions, Petra was
exposed to images with similar themes as sessions
two and three. Prominent cognitive labels she gave
referred to the notion that the traumatic events
belonged in the past, accompanied by feelings of relief
and happiness. A remarkable switch in her cognitive
label was noted: ‘it is over, we are still alive, and I
can focus on the future and my own development.’
She was able to distance herself from the traumatic
memories and now experienced less anxiety in the
processing of the resuscitation of her mother. Covid-
19 restrictions forced a pause of almost two months
before she could move on with sessions. After session
six, the therapist discussed the presence of a family
member in her treatment process. Petra preferred
not to go there, as she emphasized it was her own pro-
cess. She claimed her autonomy and did not want to

“Look, | been through so much pain

'‘Cause there's madness on my brain

[...]

I'm trying to find

Home

A place where | can go

To take this off my shoulders
Someone take me home
Someone take me

| found no cure for the loneliness
| found no cure for the sickness
Nothing here feels like home
Crowded streets, but I'm all alone.”

Mental warming-up music (first platform session)

Lyrics of song ‘Home’, by Bebe Rexha, Machine Gun Kelly and X Ambassadors

And it's hard to maintain any smile on my face

So | gotta make it back, but my home ain't on the map

Figure 1. Part of the lyrics of the self-selected music song in the first platform session. The lyrics supported Petra to express and
experience the emotions that were associated with the traumatic events.



4 M. HOEKSTRA ET AL.

Figure 2. Selection of pictures that were used during the 3MDR exposure sessions. (A): A car accident. Negative label: ‘The mem-
ory does not go away; | don’t know everything | want to know to process my memory; the perpetrator disappears, so | can not
process.’ Positive label: “ | can tell some of the details | can remember now; It feels like | survived; it belongs to the past; | can live
my life; This memory is a part of my story, | close this part of my book, and | will read it when | want to read it, and | will no longer
be overwhelmed with flashbacks.” (B) Depressive times. Negative label: ‘Every evening | had suicidal thoughts; | can feel it again,
the sadness, exhaustion, and tiredness; | did not fit in with my peers; | am secluded.’ Positive label: ‘The sun is also shining for me,
and the darkness is in the past; | feel happy; | feel relaxation in my body; For the first time, | am optimistic about my future; | am a
free girl, and I wish I light tread | walk on the treadmill; | can dream about the future.’ (C) Resilience. Positive label: ‘The shadow is
the past; there is a place for me in the world; | feel space within myself for who | am; | can shine’.

worry about her mother as she preferred the focus to
remain on herself.

In session seven, however, the ‘working through’
focused on the relationship with her mother, and she
selected images of her and her mother. The prominent
cognitive labels during exposure were grief and fare-
well. Petra grieved the loss of the mother she had
before her mother became ill and realized how pro-
foundly this had impacted her. This evoked the feeling
of loneliness, being unnoticeable, anger, and sadness
that she now could locate in her body. It also led to
a sense of acceptance, accompanied by experiencing
her strength and a feeling that she could handle it.
Finally, Petra reflected on her role in her family and
was able to depart from the position of protector for
her mother and little sister.

The two subsequent sessions, eight and nine, focused
on empowerment, and Petra walked with a lighter tread
on the treadmill. The pictures were identical to the ones
shown in the first session, representing a happy family
(see Figure 2). Her cognitive labels shifted: ‘T can do it; I

am strong and powerful.” She also realized what she had
gone through: ‘T have done it, I have been through it,
and I have enough power to continue.” This was well-
reflected in the music she had selected for these ses-
sions, as the lyrics of the music songs were representa-
tive of power (see Figure 3). The earlier feelings of
loneliness and feeling dead inside had vanished.

After finalizing the 3MDR treatment, Petra and her
family joined five sessions of a multi-family therapy
group. Her role within her family was discussed
during these therapy sessions. She recognized how
much she had grown when she compared herself
with the other children in the group. As a result, she
did not receive further treatment, and she was dis-
charged from therapy.

3.4.3. Long-term follow-up

Petra was recontacted 18 months after finalizing the
3MDR treatment. She reported that the PTSD symp-
toms remained near to absent and that her traumatic
events had transformed into memories. Petra was

Mental cooling-down music (final platform session)
Lyrics from Avril Lavigne - We are Warriors

“ And we won't bow, we won't break

No, we're not afraid to do whatever it takes

We'll never bow, we'll never break

'Cause we are warriors, we'll fight for our lives

Like soldiers all through the night

And we won't give up, we will survive, we are warriors
And we're stronger, that's why we're alive

We will conquer, time after time

We'll never falter, we will survive, we are warriors. “

Figure 3. Lyrics quote of the self-selected music song in the final platform session. The melody and lyrics represent the empower-

ment and the strength Petra gained during the 3MDR therapy.
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CAPS-5 scores over time
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Figure 4. CAPS-score over time of the presented case report. The y-axis displays the CAPS-5 score, and the x-axis the assessment
time. Respectively: TO, assessment at the baseline measurement before 3MDR treatment, T1 assessment directly after finalizing the
3MDR treatment, T2 assessment at three months follow-ups, and T3 assessment at long-term follow-up 18 months.

doing well in school. She remembered the 3MDR
treatment as overwhelming and emotionally intense
because, in this setting, she was unable to avoid and
‘pretend,” as she had done in her EMDR sessions.
However, in contrast to EMDR, she did not worry
about what impression she was making on the thera-
pist during 3MDR, which helped her open up and
let go of defenses. She described the 3MDR platform
sessions as facing herself: ‘It was a relief to no longer
pretend because I was unable to ignore or avoid the
images,” and ‘When the music played, I broke into a
thousand pieces.’

The selection process of the music and pictures
came naturally to her as her emotions were closely
connected to those pictures. Sharing pictures on
Instagram with friends was part of her preferred
communication style; therefore, it felt comfortable
engaging with this modality in therapy. Music facili-
tated her expression of emotions and marked the
start and end of the therapy session for her. Further-
more, the virtual tunnel in 3MDR gave her the
impression that she could really walk out of it and
that it would be over at the end of the tunnel,
which she experienced as encouraging. Reflecting
on herself and her family, she concluded: ‘Before I
started 3MDR and family therapy, me and my family
were all little islands, and now we are together, we
are a family again.’

4. Assessments

PTSD symptom severity was assessed with CAPS-5 at
four-time points: before the start of 3MDR, directly
after finalizing 3SMDR, three months after completion
of 3MDR, and at 18-months follow-up. While her
CAPS-5 score was 34 at the beginning of treatment,
she did not meet the criteria for PTSD post-interven-
tion, scoring 11 on the CAPS-5 after completing
3MDR, 1 after three months, and 2 after 18 months
[see Figure 4].

5. Discussion

This case report demonstrates the successful delivery
of 3MDR with a 14-year-old girl with treatment-resist-
ant PTSD. Before 3MDR, she had received EMDR and
TE-CBT with only limited symptom reduction. She
showed a clear reduction in PTSD symptom severity
after ten sessions of 3MDR and no longer met criteria
for PTSD. At 18 months post-3MDR, her PTSD symp-
tom severity remained close to zero.

Comparing 3MDR with other PTSD treatments in
the adolescent population, 3MDR has the potential
to overcome the identified risk factors that are associ-
ated with premature dropout or limited treatment
effect, such as a high treatment demand, low perceived
treatment relevance, reduced treatment adherence and
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cognitive avoidance (Tang et al., 2021). The structured
3MDR treatment protocol is very intense. In 3MDR
therapy, the therapist’s role is also slightly different
since the therapist aims to coach and guide patients
through trauma processing with a ‘can-do’ attitude
(Jones et al., 2022). In the current case, the support
and empathy of the therapist had a very positive influ-
ence on the therapeutic relationship, which is deemed
very important for a positive treatment outcome,
specifically in young patients (Labouliere et al.,
2017). 3MDR’s multi-modal approach may also have
increased the perceived treatment relevance since the
current population of adolescents growing up in a
digital world, which includes online communication
with pictures and almost unlimited availability of
music. Implementation of VR in cognitive behaviour
therapy has shown to result in increased treatment
motivation among children (Tozzi et al., 2018); our
case study shows that this is likely also true for adoles-
cents. Moreover, in 3MDR, the personalized images
and music have two additional beneficial effects: (1)
the patients select the images and music themselves,
which increases treatment adherence by actively
choosing their own trauma exposure components;
(2) the utilization of personalized images and music
in exposure and walking towards them contributes
to overcoming avoidance (Bisson et al., 2020) and
defense mechanisms characteristic for adolescents.

This case report illustrates that 3MDR was effective
in resolving treatment-resistant PTSD and comorbid
depression in a 14-year-old female. The adult 3MDR
protocol needed only minor modifications to be tai-
lored to the needs of an adolescent. This reflects the
versatile nature of 3MDR as a promising novel treat-
ment for populations other than the adult veteran
population it was initially designed for. We see this
case as an incentive for further systematic research
to expand and replicate these findings. Future studies
of 3MDR with children and adolescents will also need
to consider the dosing and content of the exposure as
well as the involvement of parents in the therapeutic
process. These studies can yield important infor-
mation to provide personalized and immersive treat-
ment options by integrating 3MDR into the care of
children and adolescents with PTSD.
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