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Dynamic functional connectivity of brain networks in patients with low back pain
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Abstract: Objective To explore the dynamic functional connectivity of brain networks in low back pain (LBP) patients. Methods
The resting-state functional magnetic resonance imaging was performed on 20 LBP patients and 20 normal controls. The dynamic
functional connectivity between LBP patients and normal controls was compared using connectivity number entropy (CNE), and
the correlations between functional flexibility of each independent brain region in LBP patients and age and JOA scale score were
also analyzed. Results The CNE of LBP patients was lower than that of normal controls at the whole brain level (P<0.05), and
the brain regions with significant changes were concentrated in frontal cortex, temporal cortex, subcortical nucleus mass and part
of occipital cortex. Locally, some brain regions such as AAL 15 (7=-0.525 5, P=0.020 8), AAL 32 (+=-0.529 2, P=0.019 8), AAL 41
(r=-0.546 9, P=0.015 4), AAL 62 (+=0.601 5, P=0.006 4), AAL 76 (r=-0.513 3, P=0.024 6), AAL 89 (=0.461 9, P=0.046 5) and
AAL90 (7=0.508 5, P=0.026 2) had clinical relevance to age, and others brain regions, including AAL 17 (=-0.499 1, P=0.029 6),
AAL 47 (r=0.481 4, P=0.036 9), AAL 82 (r=-0.554 8, P=0.013 7) and AAL 90 (»=-0.562 1, P=0.012 3), were correlated with
JOA scale score. Conclusion The functional flexibility of brain networks in LBP patients is reduced at the whole brain level.
The measurement of CNE for evaluating dynamic functional connectivity not only provides a new framework for quantifying
spatial and temporal behaviors of brain activity, but also can be used to explore the mechanism of brain function changes in LBP
patients.
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— > T AR (ELR R Gy 24 70 AN W7 0] 3% 32 A
v B L 7 SN T 7 Nt S W = = R 72
(Functional Connection, FC ) J& B 8] 28 AL 1, Bir A 5l
% Y1 € #% $2 (Dynamic Functional Connectivity, dFC)
] RLEE G b s N R i A FRAE B SIOR . EEH
Ji%7' (Connectivity Number Entropy, CNE ) 1f Ay fff 12
dFC 136 bR , R A 006 K Jr B8 X ) T RE R G M. A
5T R P % 4450 B R R R LBP S8 % dFC 1284k .
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AN 2017 410 A E20184F 1 H FHIlF & HE
Bewti2 i) LBP (2% 20491, Hovb, 55 12491, 22 8 491) s 4%
26~54% SRR (44.543.4) % IR F R (62.53+3.75) kg;
FLFITF o GARRUE : O AR I R R AR TR
R ZHE 52 AR (Computed Tomography, CT) 5 4% i JE 4k
(Magnetic Resonance Imaging, MRI) £ A {iE 52k L4-5
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R 2 ~1AF 5 Q) S5 AR Al g AU &
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ST @ £ B A I i 3R (Self-rating anxiety scale,
SAS) K #I B H 3 i 3£ (Self-rating depression scale,
SDS) VP A IEH # o 1EH % R0 A )4 i B fa
AR 200, Hoh 55 114910, 2 9 914 24~52. % -4
ARG (43.443.6) % 5 R i (60.114.27) kg; £ T
LBP 21 5 X REZH AR % R0 Sk i i 22 R ¥ o4 i
H(P>0.05). MR H A BB e 2 52
HEHE(2017-060-01) , 4B 3Z 1 P4 B M R 2 .
1.2 LBP 2FiFM

B AL T I RIAYT RTAT MRLK A, DLl SRR
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HUREWS
1.3 BESHERE
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NEX=1.0, 1474 22 )22 , 59455 18] 24 10 min, 7531 300 >
] 15
1.4 #EAIE

JF SPM12 Fll DPABI A4~ T HAG A FRECHE . 7
P, BE 4 A2 M E Ak S IE , 2% )2 R e
JZ . LBP 42 5 A 3k 2y 22K T 3 mm g HERR , k3
R JE A T B A o P Bh K 3 mm B & § 8l KT 30,
SRJG A IE 3 0 MG b 1 AL 21 MINT 25 [|] , - JR
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Fig.1 Comparison of connectivity number entropy (CNE) of brain regions
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Fig.2 Comparison of the average CNE of 90 brain regions
between normal controls and LBP patients
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Tab.1 Difference of CNE in AAL brain regions between normal controls and LBP patients
AAL 4} IX (VA=A Mricro i 44 P AALSFIX (VA Mricro iy 44 P
1 syl Precentral L <0.001 52 e 1] Occipital Mid_L <0.001
7 i [nl Frontal Mid L <0.001 55 PR [ Fusiform L <0.001
8 it [ml Frontal Mid R <0.001 56 N | Fusiform R <0.001
9 HE#FA [ Frontal Mid Orb L <0.001 61 T~ 2 ] Parietal Inf L <0.001
10 HEFF# " Frontal Mid Orb R <0.001 74 SARFE Putamen R <0.001
12 353 T E Frontal Inf Oper R <0.001 75 AR HER Pallidum_L <0.001
15 MEFR%T Rl Frontal Inf Orb L <0.001 76 TURAT IR Pallidum_R <0.001
16 HEF#R% F M Frontal Inf Orb R <0.001 77 Iislil] Thalamus_L <0.001
20 #FEIEFX. Supp Motor Area R <0.001 78 e Thalamus R <0.001
34 AZE4nE [ Cingulum Mid R <0.001 79 R (] Heschl L <0.001
37 ) Hippocampus L <0.001 80 TR (7] Heschl R <0.001
38 55 Hippocampus R <0.001 82 | Temporal Sup R <0.001
39 5% ParaHippocampal L <0.001 83 Wi - Temporal Pole Sup L <0.001
40 11555 [n] ParaHippocampal R <0.001 84 b | Temporal Pole Sup R <0.001
41 FO Y 3 Amygdala L <0.001 85 i ] Temporal Mid_L <0.001
42 oY Amygdala R <0.001 86 0 ] Temporal Mid R <0.001
47 5 [m] Lingual L <0.001 89 R [l Temporal_Inf L <0.001
48 [l Lingual R <0.001 90 30T (] Temporal Inf R <0.001
51 Fer Occipital Mid L <0.001
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Fig.3 Comparison of the average CNE in 90 brain regions and age

in LBP patients
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EF' ,LBP &4 42/l CNE 2K T 1E % Ay, HdFCHY
26 5 1 X 32 22 A v e Bz )23 G T HEE S A
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Fig.4 Comparison of the average CNE of 90 brain regions and JOA

scale scores in LBP patients
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Tab.2 Relationship between CNE and age in LBP patients

AAL i [X AR YA TR e P{H

90 4™ figi X F- 34 0.130 5 0.594 4
AAL 15 M50 [l Frontal Inf Orb L -0.5255 0.020 8
AAL 32 FIANAHFASEF0AF Rl Cingulum_Ant R -0.5292 0.019 8
AAL 41 A% Amygdala L -0.5469  0.0154
AAL 62 TN 2% Il Parietal Inf R 0.601 5 0.006 4
AAL 76 ZRAE Bk Pallidum_R -0.513 3 0.024 6
AAL 89 T [l Temporal_Inf L 0.4619 0.046 5
AAL 90 0 [ Temporal Inf R 0.508 5 0.026 2

#*3 LBPEECNE 5 JOA BRITTHIXER
Tab.3 Relationship between CNE and JOA scale score in LBP patients

AALJiIX AR Y LR i PH

90 4™ i X -3 02715  0.2608
AAL 17 R EE Rolandic Oper L -0.4991  0.029 6
AAL 47 Wl Lingual L 0.4814  0.0369
AAL 82 #i [l Temporal Sup R -0.5548 0.0137
AAL 90 WM Temporal Inf R -0.5621 0.0123
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U HE 5450 [81) L AAL 32 (A5 00 R F0045 0 55 4104 ki
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[l) \AAL 76 (47l GoARAE F1EK) LAAL 89 (= j3H T
1) L AAL 90 il DX (A5 8 T [m]) 55 4 4% 3 RG22
5, Hirh  AAL 62 AAL 89 AAL 90 S4E#A S 1EAH %,
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