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INTRODUCTION 1 | CBP patients exhibited increased PSD for 3 Differences in PSD for RSN networks 5 mPFC spectrogram analysis
higher frequency oscillations
Compared with normal individuals, the brain of DMN o | |

chronic pain patients is never truly at rest, due to the A4 A 7 | . 1:: mticay /2\3.0 Pain rating Visual rating
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Here we investigate the impact of chronic pain on
resting state dynamics using fMRI in frequency space
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We use a power spectral density (PSD) analysis to

PSD

map and compare the properties of 3 frequency J 5 40
oscillatory bands (LF: 0.01-0.05 Hz, MF:0.05-0.12 A : o -
Hz, and HF, 0.12-0.2 Hz) between healthy subjects Right executive AT 100 220]
and patients suffering for chronic back pain (CBP) ‘ L ‘\ 78 > .
™ (J UER 2 " _
. - . . . g e I \ -. 51 .j-‘ 50_ | | | T | _ T T T T |
We _flnd that CBP Is a_sso_c:lated Wlt_h gpeuﬁc changes TU W \\\N! : "N 00 200 300 400 500 100 0o o 400 5o
n h_|gh frequen_cy oscnlatlc_)ns that is tightly coupled to Visual iy - Time (seconds)
clinical properties of the disease i ™ /, LN B N mPFC : . Ins |
: _ L A 06 - 6 1 * W pain
[ ( N “1 ) ( £ %07 a ] visual
\_{\ Y k? ‘h o . | o5 | .i_| ii o 0.3 1 0.3 + —‘7 —"
- | el ‘\ ' / .
METHODS sl R " A £ oo - o
s LF MF HF g | |
16 . 10 | - 518 d Maps show the Spatial patterns of four different independent components ?-0.3- Jl -0.3 A Tl
patients ( _ma €S, meéan age = ' years) an obtained using group ICA analysis. Bar graphs show the Mean S.D. PSD for S | | | | | |
16 healthy subjects ( 10 males, mean age = 50.1) the independent component for CBP (gray) and controls (black). Only the DMN 0 008005 008012 012-0.20 06° 0001005 008012 0.12:0.20

were scanned during rest. exhibited increase in power for the HF in patients compared to healthy.

A. Top pane: example of mPFC bold signal from 1 patient during pain

Whole-brain functional MR data was acquired with a 4 |Differences in mPFC connectivity in CBP and PEC BOLD Signal or cauh task ueing a 90 S0cons window with 90 0
3T Siemens Trio whole-body scanner. 40 slices were healthy subjects overlap. Third panel shows the average spectrogram for the 3 bands

(LF:blue, MF:green and HF:red) for the same BOLD signal. Fourth panel

obtained in the axial plane covering the entire brain. show the onfine pain and visual rating during the tasks

flip angle = 90 , in-plane resolution = 64 64, TR/TE
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= 2500/30 msec and slice thickness of 3mm Bl 2.3 -2.3 0.0 B Group average correlation (Mean S.D.) of pain and visual ratings
PSD contrast maps (CBP > Healthy, Unpaired t-test, random effects with LF, MF and HF spectrograms for CBP (black) and healthy (white).

: : : analysis z> 2.3, p<0.01) for the 3 frequency bands. Overall CBP exhibited The spectrogram for HF showed a strong positive correlation with pain
Time-series of the BOLD signal was extracted at increase PSD for higher frequencies compared to healthy subjects. Brain ratings but not with visual ratings
every voxel. PSD of the BOLD signal at each voxel regions that showed increased power for the HF band included primarily
was determined using Welch& method and the medial prefrontal cortex (MPFC) and posterior cingulate cortex (PCc). _
average power at 3 frequency bands: low (LF, 0.01- — Conclusions
0.05 Hz), mid (MF, 0.05-0.12 Hz) and high (HF, 0.12- 2 mPFC exhibits increased PSD at _ — | —

Chronic back pain is associated with increased

0.2 Hz) were computed.

Aoy W Healthy Brooy .x fluctuation in 0.12 i 0.2 Hz especially in the mPFC.
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transformation of individual maps in standard space. Frequency (Ho) Frequency (Hz) 9 P P '
A. Line plots depict the Individual spectra for the MPFC BOLD in healthy
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Comparisons between the groups were done using subjects(black) and patients (gray). Red trace represents the average for | | MmPFC high freql_Jency osc!llatlon reflects changes in
) . each group. A. Group average mPFC connective maps (random effects analysis z> 2.3, spontaneous pain perception
an unpaired t-test (random effects analysis and were B. Bar plots show group average PSD (Mean  S.D.) for MPFC for controls 0<0.01 for in healthy and CBP).
corrected for multiple comparisons). and CBP. Patients exhibited increased power at the high frequency band B. Contrast in mPFC connectivity (CBP i healthy). In patients, the mPFC | | |
compared to healthy controls showed increased connectivity to the insula, ACC and S2 These results compliments our previous GLM studies
: : C. Relationship between connectivity and PSD in mPFC. Bars represent mean : : - e he mPF minal reaion in
Functional _networks_ _Were pI’OdUCEd by compu_tlng 1. Beyond feeling: chronic pain hurts the brain, disrupting the +/- S.D. connectivity of mPFC with insula and ACC. Scatter plots show the N Whl(.:h e [ Ee! e . DEEETE Al Tegio
the correlation coefficient of the BOLD from a given default - mode network d - - relationship between connectivity strength (correlation coef.)and PSD of the HF encoding spontaneous pain in CBP (ref 2)
: ynamics. Baliki MN, Geha PY, Apkarian o \ _
ROI to the rest of the brain (ref 1) AV, Chialvo DR. J Neurosci. 28(6):1398 403 band. Power and connectivity were related in CBP but not in healthy
Voxel wise BOLD frequency analysis provides a new
In two additional scans, patients used a finger-span 2. Chronic pain and the emotional brain: specific brain way to study regional power changes at rest (poster
device to report either their spontaneous pain e o B o Y Funded by NIH NINDS NS35115 001)
int it : ti task h in the | th of chronic back pain. Baliki MN, Chialvo DR, Geha PY, Levy RM,
Intensity (pain rating task) or changes in the leng Harden RN, Parrish TB, Apkarian AV. J Neurosci.:26(47):12165 73, and anonvmous
of bar (visual rating task) (ref 2)




