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My research will be a meta-analysis examining exposure therapy
and whether adding the additional methods, Ketamine,
Transcranial Magnetic Stimulation, Virtual Reality, and
D-cycloserine, increases or decreases the effectiveness of
exposure therapy for post-traumatic stress disorder.

RESEARCH METHODOLOGIES

First, I analyzed traditional exposure therapy as a baseline.
Then, examined four additional methods—ketamine, TMS,
virtual reality, and D-cycloserine—by reviewing studies on their
independent effects, including therapeutic outcomes,
mechanisms, and limitations.

Next, this study evaluated studies combining these methods with
exposure therapy in patients with PTSD.

Finally, this study will present a comparative graph showing
which approaches produce the strongest results.

Data was collected from peer reviewed sources and analyzed
using symptom severity scales (pre/post), engagement, speed of
response, and long-term outcomes.

DISCUSSION, ANALYSIS, AND EVALUATION

From my data, I concluded that traditional prolonged exposure
therapy combined with additional methods can increase the
effectiveness for patients with PTSD.

Limitations of my paper were the small sample size used in the
data I analyzed. Most of the data I analyzed used small sample
sizes, and some did not have long follow-up periods. Long-term
follow-up remained limited, limiting generalizability. Future
research should focus on larger randomized trials and explore
personalized treatment approaches based on individual
neurobiological profiles.

Ketamine:

Rapid-acting NMDA receptor used to enhance neuroplasticity
and reduce PTSD symptoms; supports fear extinction when
combined with exposure therapy.

D-Cycloserine: Partial NMDA receptor agonist used to facilitate
fear extinction learning; intended to enhance exposure therapy,
though results are inconsistent.

Transcranial Magnetic Stimulation (TMS): Non-invasive
brain stimulation technique that targets the prefrontal cortex to
regulate fear responses associated with PTSD.

Virtual Reality Exposure (VRE): Immersive technology used
to sitmulate trauma-related environments, allowing controlled
exXposure.
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CONCLUSIONS, IMPLICATIONS, AND NEXT STEPS
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Conclusion: Ketamine combined with prolonged exposure (PE) demonstrated the largest overall
effect size across studies (PCL-5 d = 1.44; CAPS-5 d = 1.22), indicating substantial symptom

improvement in PTSD severity. Compared to ketamine alone (effects lasting ~1 month), the

mechanisms—specifically increased synaptic plasticity and strengthened amygdala—prefrontal
connectivity— support fear extinction processes central to exposure therapy.

durability.

reduction. Clinically, PCL-5 scores decreased from approximately 55 to 27, reflecting a meaningful

combination with PE extended durability up to approximately 6 months.Ketamine’s neurobiological

Implications: These findings are significant given the rising prevalence of PTSD in the United States
and limitations of standard treatments. The results suggest that adjunctive interventions can enhance
the effectiveness of exposure therapy by improving symptom reduction, engagement, and treatment
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