Amplitude of low frequency fluctuations and functional connectivity in resting state fMRI among PTSD
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Introduction

Posttraumatic stress disorder (PTSD) is an anxiety disorder that can develop following a traumatic experience that typically involves threat of injury or death. PTSD symptoms are
characterized by constant re-experiencing of traumatic memory, hyper-arousal, avoidance and emotional numbing[1]. Blood oxygenation level dependent functional MRI (BOLD-
fMRI), is helpful in revealing PTSD associated neuropathology [2]; however, findings from these task-based studies have been inconsistent due to their different targeted response
variables[2]. The present study used resting state fMRI to study the spontaneous activity and functional connectivity on combat-related PTSD.

Methods & Results

Volunteers were recruited from community as well as VA mental health clinic. General inclusion criteria include being a US veteran of OIF/OEF, between the age of 20 and 60
years, and being able to understand the protocol and willing to provide written informed consent, and exclusion criteria include substance dependence, life time history of
psychiatric disorder, history of close-head injury with loss of consciousness over 10 minutes, or with any metal in body including a pacemaker. After the initial screening,
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32 contiguous axial slices at 3.5 mm thickness (without gaps) covering the
whole cortex, were acquired from each subject. Throughout the scanning, subjects were instructed to lay in the scanner supine,
relaxed, stay awake, remain still and keep their eyes open. Amplitudes of low frequency fluctuation (ALFF) was processed on
rs-fMRI data with a published protocol [8]. Individual ALFF maps were normalized to the Talairach and Tournoux space for
each subject using a non-linear transformation. An independent two-sample t-test was conducted on the ALFF maps of the two
groups. Clusters showing significant group differences were identified with a threshold of p < 0.05 (FWE corrected) and a
minimum cluster size of 800 mm*(Figure 1, Table 2). Among the PTSD+ only, Pearson correlation analysis
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Discussion & Conclusion
Major findings in the present study include decreased baseline activity in the default mode network (e.g.,
PCC & precuneus) [9] and increased baseline activity at some limbic structures (e.g., ACC, insula)(Figure 1, Table 1), as well as decreased thalamic activity and thalamo-cortical
FC[2] (Figure 2). More specifically, decreased spontaneous activity of PTSD+ at dorsal frontal cortex, PCC and precuneus may relate to their deficiency in self-referential
processing [10]. Adaptive function was observed at the precuneus through its positive correlation with ERS (Figure 3.F). Hyperactivity at ventral frontal cortex, insula and vACC
may relate to high spontaneous activity in the emotion system among PTSD+ at resting state. Thalamic hypoactivity which was associated with re-experiencing symptoms (Figure
3.C) and thalamo-cortical arrhythmia supports a hypothesis brought up by Llinas about thalamic-mediated cognitive binding deficiency for PTSD neuropathology[11].
Reference
[1] Yehuda R. (2002): Post-traumatic stress disorder. N Engl J Med 346(2):108-114.
[2] Lanius RA, Bluhm R, Lanius U, Pain C. (2006): A review of neuroimaging studies in PTSD: Heterogeneity of response to symptom provocation. J Psychiatric Res 40(8):709-729.
[3] Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman FD, Charney DS, Keane TM. (1995): The development of a clinician-administered PTSD scale. J Trauma Stress. 8(1):75-90.
[4] Weathers F, Huska J, Keane T. (1991): The PTSD checklist military version (PCL-M). Boston, MA: National Center for PTSD.
[5] Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. (1961): An inventory for measuring depression. Archives of General Psychiatry 4(6):561-71.
[6] Gratz KL, Roemer L. (2004): Multidimensional assessment of emotion regulation and dysregulation: Development, factor structure, and initial validation of the difficulties in emotion
regulation scale. Journal of Psychopathology and Behavioral Assessment 26(1):41-54.
[7] Marmar CR, Metzler TJ, Otte C. 2004. The peritraumatic dissociative experiences questionnaire. John P. Wilson TMK, editor. New York, NY, US: (2004): Guilford Press.
[8] Zang YF, He Y, Zhu CZ, Cao QJ, Sui MQ, Liang M, Tian LX, Jiang TZ, Wang YF. (2007): Altered baseline brain activity in children with ADHD revealed by resting-state functional MRI.
Brain & development 29(2):83-91
[9] Raichle ME, MacLeod AM, Snyder AZ, Powers WJ, Gusnard DA, Shulman GL. (2001): A default mode of brain function. PNAS 98(2):676-682.
[10] Elzinga BM, Bremner JD. (2002): Are the neural substrates of memory the final common pathway in posttraumatic stress disorder (PTSD)? Journal of affective disorders 70(1):1-17.
[11] Llinas RR. 2001. I of the Vortex: MIT Press Cambridge, Massachusetts, USA.

(A) = e

20008+ 0005

p-value

FustormiR)

@01 4
28888338

ALFF_OFC

ALFF_insula ~ . * ALFF_Precuneus

Figure 3: Correlations between regional ALFF scores and clinical scales.
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