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Trends in Brain Imaging Research on Refugees with Post-Traumatic Stress Disorder: A Scoping
Review

Yun, Jin Soo' - Kim, Min Su'- Chu, Sang Hui"?
'College of Nursing, Yonsei University, Seoul; 2Mo-Im Kim Nursing Research Institute, Seoul, Korea

Purpose: The purpose of this study was to analyze research trends and find whether Post-Traumatic Stress Disorder (PTSD) of refu-
gees could affect structural or functional changes of brains of those under MRI, focusing on volumes, functional connectivities, and
metabolites. Methods: A literature search was done using PubMed, Embase, RISS, and KMBase to identify studies that matched our
research purpose. A total of eight studies were identified using Prisma flow diagram by two reviewers independently. Results: Eight
studies were identified. Three studies were on North Korean defectors as subjects. The number of studies that observed structural
changes, functional changes, and metabolite changes in brains was 2, 5, and 2, respectively. Although each study observed various
parts of the brain, anterior cingulate cortex (ACC) was observed commonly in three studies. The PTSD group showed reduction of
ACC volume and N-acetyl-aspartate (NAA) metabolite in ACC compared to the non- PTSD group. When exposed to negative stimuli,
the PTSD group showed higher neural activity than the non-PTSD group, but not vice versa. Conclusion: ACC showed significant dif-
ference in volume, neural activity, and NAA metabolite between the PTSD and the non-PTSD group, resulting in significant differenc-
es in structural changes, functional changes, metabolite changes, respectively. This study showed the need for conducting more re-
search using various biomarkers to clarify the relationship between PTSD of refugees and their brain changes.
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Table 2. Outcomes of the Selected Studies
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Author Characteristic of participants MRI outcome
Eckartetal, PTSD: Traumatized non-PTSD: Healthy subject (n)=20:16:11  Volume
(2012) [A1] CAPS DX-score Hippocampus: No significant difference among 3 group.
PTSD: Traumatized = 68.90:13.05 (p <.001) Insula: No significant difference among 3 group.
NAA concentration
Left and right hippocampus: No significant difference among 3 group.
Insula: No significant difference among 3 group
Eckartetal, PTSD: Traumatized non-PTSD: Healthy subject (n)=20:19:13  Volume
(2011) [A2] CAPS DX-score Bilateral isthmus of the cingulate: Traumatized < nontraumatized (p=.017),
PTSD: Traumatized = 68.90:13.05 (p <.001) PTSD < nontraumatized (p=.013)
Right inferior parietal cortex: Traumatized < nontraumatized (p=.049),
PTSD < nontraumatized (p=.001)
Bilateral rostal anterior cingulate cortex: Traumatized < nontraumatized
(p=0.026), PTSD < nontraumatized (p=.004)
Left isthmus of the cingulate: Traumatized < nontraumatized (p=02),
PTSD < nontraumatized (p=.002)
Jeonetal, PTSD: Traumatized non-PTSD: Healthy subject (n)=23:22:40  Resting state functional connectivity (rsFC)
(2020) [A3] CAPS total, current (mean) Right thalamus and left postcentral gyrus: PTSD,HC > TEC (p=.001)
PTSD: Traumatized non-PTSD=41.22:5.55 (p < .001) Left thalamus and left precentral gyrus: HC > PTSD, TEC (p=.018)
CAPS total, lifetime (mean) Left thalamus and right postcentral gyrus: PTSD, HC > TEC (p=.002)
PTSD: Traumatized non-PTSD=68.96:12.00 (p < .001)
Kim et al, NK with PTSD: NK without PTSD (n) = 10:35 Functional connectivity
(2020) [A4] Current CAPS total of NK (mean) =23.78 Left amygdala and bilateral dorsolateral prefrontal cortex (dIPFC): NK > SK
Lifetime CAPS total of NK (mean) =41.11 (p=.047: left, p=.003: right)
Left amygdala and left dorsal anterior cingulate cortex (dACC): NK> SK (p=.001)
Liddell et al, Torture survivor group: Non-torture survivor group (n)=31:27  Neural activity in happy face processing
(2020) [A5] PTSD diagnosis (DSM-5) Right ventral striatum: TS < NTS (p<.001)
TS group: NTS group=14:10 ( p=.531) Neural activity in fear face processing
Left hippocampus: TS > NTS (p < .001)
Uldall SWetal, PTSD: Healthy subject (n)=38:31 Neural activity when viewing positive pictures
(2020) [A6] CAPS-5 score (PTSD participants) Fusiform gyrus: RHC > PTSD (p <.001)
Arousal symptoms (mean) Right inferior temporal gyrus : RHC > PTSD (p<.001)
PTSD: Non-PTSD=17.5:83 (p<.001) Left middle occipital gyrus : RHC> PTSD (p <.001)
Avoidance symptoms (mean) Correlation between neural activity and anhedonia when viewing
PTSD: Non-PTSD=7.8:3.6 (p=.002) positive pictures
Dissociation symptoms (mean) Neural activity & anhedonia: Negative (p=.003)
PTSD: Non-PTSD=7.8:3.5 (p=.003)
Uldall SWetal,  PTSD-NSP: PTSD-SP: RHC (n) = 18:21:31 Neural activity with monetary reward task
(2020) [A7] Harvard Trauma Questionnaire (mean) Left precommissural dorsal putamen (pre-DPU): PTSD-SP < PTSD-NSP (p < .050)
PTSD-NSP: PTSD-SP: RHC=2.8:3.1:14 (p=010) Medial prefrontal cortex (mPFC): PTSD < RHC (p=.007)
Shinetal, PTSD: non-PTSD (n) =30:23 NAA concentration
(2017) [A8] CAPS-DX-score Anterior Cingulate Cortex (ACC): PTSD < Non-PTSD (p < .019)

PTSD: Non-PTSD=51.7:13.5 (p<.001)
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