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Abstract: This systematic review investigates the impact of Cognitive Behavioral Therapy (CBT) on
neuroplasticity in individuals with Post-Traumatic Stress Disorder (PTSD). Targeting populations with
trauma-induced neurocognitive alterations, this review synthesizes data from experimental studies employing
Magnetic Resonance Imaging (MRI) and Electroencephalography (EEG), identified through PubMed and
manual cross-referencing of relevant journals. Sampling primarily focused on clinical participants with
diagnosed PTSD, using purposive methods to ensure relevance. Hypothetical projections suggest CBT's
potential to mitigate symptoms by enhancing neural pathways linked to emotional regulation and cognitive
processing. Observed results validate these projections, demonstrating significant neurobiological
adaptations, including improved connectivity and structural changes in key brain regions. Implications
highlight the need for comparative studies involving alternative therapeutic approaches such as Eye
Movement Desensitization and Reprocessing (EMDR) and mindfulness-based therapy, as well as
investigations into the combined efficacy of CBT with pharmacological treatments for holistic and sustained
recovery.
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l. INTRODUCTION

Post-Traumatic Stress Disorder (PTSD) affects 3.6% of the global population annually, causing significant
challenges to mental, physical, social, and emotional well-being (American Psychiatric Association, 2022).
Symptoms such as intrusion, avoidance, cognitive and mood changes, and hyperarousal disrupt daily life,
highlighting the importance of effective interventions. Prior research highlights the neurobiological basis of
PTSD, revealing structural brain changes, including amygdala hyperactivity, altered frontal and parietal
cortices, and disrupted neural connections that affect emotional regulation, decision-making, and self-
awareness (Garrett et al., 2021). Cognitive Behavioral Therapy (CBT), a widely used psychotherapeutic
intervention, has shown success rates of 61%-82.4% in reducing PTSD symptoms (Cognitive Behavioural
Therapy (CBT) — PTSD UK). CBT promotes neuroplasticity by strengthening connections between the
amygdala and cognitive control regions, improving emotional stability and coping strategies (Puderbaugh &
Emmady, 2022). While CBT effectively reduces symptoms and supports recovery through structural brain
changes, questions remain about the durability of these neuroplastic effects and their applicability to diverse
populations. Further research is needed to compare CBT with therapies like EMDR and evaluate combined
approaches with pharmacological treatments to enhance outcomes.
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figure 1: the scan beside shows a spect scan of ‘ptsd’ brain before and after psychotherapy
cite: (“cognitive behavioural therapy (cbt) — ptsd uk™)

This paper will explore CBT's impact on neuroplasticity in PTSD afflicted individuals, presenting
supportive studies alongside potential limitations. Analyzing both perspectives offers a balanced understanding
of CBT's effectiveness in promoting neuroplasticity in PTSD.

1. ANALYSIS OF EVIDENCE

Shou and team (2017) examined the effects of CBT on intrinsic functional connectivity in 53 unmedicated
participants (17 MDD, 18 PTSD, 18 healthy controls), using MRI scans before and after 12 CBT sessions
over 12 weeks. The study revealed increased connectivity between the amygdala and the fronto-parietal
network post-CBT, particularly in the inferior frontal gyrus (IFG), indicating enhanced emotional regulation
and cognitive control. Connectivity differences with healthy controls normalized post-treatment, highlighting
CBT’s potential to modulate dysfunctional neural circuits in MDD and PTSD.

The study's strengths included reliable participant selection through diagnostic interviews, longitudinal MRI
assessments, and a focus on unmedicated patients to avoid medication-related biases and highlighted PTSD's
impact on brain morphology. However, limitations such as the lack of detailed medication history reduce the
generalizability of the findings.

Garrett and colleagues (2021) examined brain volume changes before and after trauma-focused cognitive
behavioral therapy (TF-CBT) in 20 adolescents with maltreatment-related PTSD and 20 healthy controls
(HC). Using MRI and FreeSurfer software, the study found significant post-treatment structural changes in
PTSD participants, particularly in regions like the rostral middle frontal cortex, entorhinal cortex, and cuneus,
which are critical for problem-solving, memory retrieval, and visual processing. A longitudinal decrease in
the posterior cingulate cortex, linked to emotional processing and therapy response, was also observed.

The study's strengths included the use of MRI for objective assessments and comparisons with healthy
controls, which effectively highlighted the impact of PTSD on brain structure. However, the absence of
randomized controlled trials (RCTs) limited the study's ability to generalize its findings.

Gonzalez-Alemafly and team (2023) investigated the effects of Trauma-Focused Cognitive-Behavioral
Therapy (TF-CBT) on PTSD symptoms and gray matter volume (GMV) in maltreated children under 12,
compared to healthy controls, using Voxel-Based Morphometry (VBM). TF-CBT significantly reduced PTSD
symptoms and induced GMV changes in regions such as the left temporal, occipital, bilateral frontal cortex,
basal ganglia, and cerebellum, which are vital for executive and motor functions. These findings indicate the
potential of timely TF-CBT interventions to mitigate the adverse effects of maltreatment and enhance
neuroplasticity.

The study’s longitudinal design was a notable strength, providing valuable insights into structural brain
changes over time. However, limitations included the exclusive focus on children under 12, and the lack of
an RCT, which reduced the causal strength of the findings.

IJCRT2501719 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g255


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882

Rabe and colleagues (2008) investigated the impact of CBT on neural processing in PTSD patients following
motor vehicle accidents wusing a randomized controlled trial (RCT) with 17 participants.
Electroencephalography (EEG) revealed decreased right hemisphere activation during trauma-related picture
exposure post-CBT, correlating with reduced PTSD symptoms, suggesting CBT's role in normalizing
asymmetrical brain function.

The study’s strengths included its RCT design, enhancing generalizability, and the precise measurement of
neural activity through EEG. However, limitations such as lack of long-term follow-ups, and exclusive focus
on trauma-related stimuli restricted broader applicability.

Corrigan and Hull (2015) highlighted challenges in treating complex PTSD, particularly in individuals with
early-life trauma, such as childhood abuse. The study critiqued the reliance on evidence-based treatments like
CBT and EMDR, which often exclude individuals with multifaceted symptoms, limiting understanding and
evaluation of their unique needs. Among participants meeting complex PTSD criteria, only a small proportion
showed improvement with CBT, and dropout rates were high (41%). Present-centered therapy, emphasizing
therapist qualities like empathy and non-judgmental attitudes, retained more participants.

The study’s strength was its focus on complex PTSD, which improved ecological validity. However,
limitations included high dropout rates, reliance on intention-to-treat analysis, and a narrow focus on
childhood sexual abuse survivors, restricting its generalizability.

Lewis and colleagues (2020) conducted a comprehensive analysis of dropout rates in PTSD therapies across
115 randomized controlled trials (RCTs) with 7,724 participants from diverse backgrounds. The study
assessed various psychological therapies, including trauma-focused CBT, EMDR, supportive counseling, and
interpersonal psychotherapy. Dropout rates ranged from 0% to 65%, with an overall rate of 16%. Trauma-
focused therapies had a higher dropout rate (18%) compared to non-trauma-focused therapies (14%), possibly
due to the emotional intensity of the interventions. Meta-regression analysis revealed no significant influence
of therapy format, demographics, or trauma type on dropout rates.

I11.  DISCUSSION

This systematic review examined CBT’s effectiveness for PTSD, highlighting its role in symptom reduction
and neurobiological recovery. Neuroimaging studies demonstrated increased connectivity in regions like the
amygdala and frontal gyrus, along with changes in cortical thickness and gray matter density, underscoring
CBT’s impact on emotional regulation and cognitive processing.

The studies collectively highlighted the utility of neuroimaging techniques like MRI and EEG for assessing
neural changes after treatment. Many employed longitudinal designs, offering insights into the
sustainability of therapeutic effects. The inclusion of diverse trauma populations and the focus on
unmedicated participants improved ecological validity, demonstrating CBT's applicability across varied
contexts.

However, significant weaknesses were noted. Small sample sizes and the absence of randomized controlled
trials (RCTSs) limited generalizability and causal strength. High dropout rates, especially in trauma-focused
therapies, underscored the challenge of retention and the need for improved patient engagement strategies.
Additionally, variability in CBT protocols, including differences in treatment duration and trauma
complexity, hindered standardization and comparison across studies.

The review also identified a lack of long-term follow-up assessments in several studies, restricting the
understanding of the sustainability of CBT-induced improvements. Publication bias favoring significant
results further questioned the reliability of findings. Variability in therapist training and personal biases
introduced inconsistency in treatment delivery, reinforcing the need for standardized practices and
enhanced training.

In comparison to previous reviews, this analysis confirms CBT’s effectiveness in reducing PTSD symptoms
and promoting neuroplasticity. However, it extends this knowledge by underscoring the need for
personalized and multimodal approaches, particularly for complex PTSD, and calls attention to the role of
therapist characteristics in influencing outcomes.

While the review supports the hypothesis that CBT effectively reduces PTSD symptoms and induces
neuroplasticity, the methodological limitations highlight areas for future improvement.
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IV.  CONCLUSION

This review concludes that CBT is an effective intervention for reducing PTSD symptoms and inducing
neuroplastic changes. By enhancing connectivity in key brain regions, such as the amygdala and frontal
gyrus, and facilitating structural changes in cortical thickness and gray matter density, CBT contributes to
both psychological recovery and neurobiological adaptation.

Integrating neuroimaging methods is essential for objectively evaluating therapy outcomes, while
tailoring CBT protocols can address the heterogeneity of PTSD presentations. However, limitations such
as small sample sizes, high dropout rates, and variability in study designs underscore the need for rigorous,
longitudinal research and randomized controlled trials to ensure sustained efficacy and broad applicability.

Several questions remain for future research and clinical practice: How durable are CBT’s neuroplastic
changes, and is there a risk of neural pruning post-therapy, leading to relapse? Does CBT selectively target
specific brain regions for improvement, or does it enhance overall neural functionality? These inquiries
underline the importance of longitudinal studies to assess the sustainability of effects and delve deeper
into the mechanisms underlying CBT-induced neuroplasticity.

Future research should also explore comparative efficacy with alternative therapies like EMDR, the
outcomes of group versus individual CBT formats, and the integration of pharmacological treatments to
enhance long-term recovery and mitigate relapse risks.

In conclusion, while CBT is a cornerstone of PTSD treatment, optimizing its therapeutic potential requires
addressing research gaps, refining personalized approaches, and ensuring comprehensive strategies for
sustained and holistic recovery.
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