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VBM Study of Brain Structure in Patients
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[Abstract] Objective To study the changes of brain structure in patients with chronic
lumbar disc herniation (LDH) by using Voxel based morhometry (VBM). Methods
58patients were diagnosed as lumbar disc herniation with a duration of more than 3
months(LDH). 46 healthy volunteers were the normal control group (HC) The 3D
magnetic resonance imaging was performed on 104 subjects. The magnetic resonance data
were analyzed by spm—VBM software. Finally, REST and AFN software was used for
statistical analysis. Results Compared with HC group, the volume of white matter (WM)
in LDH patients was significantly different in the right cingulate gyrus, left frontal lobe,
left superior temporal gyrus, Left inferior parietal lobule(P<<0.05). In the right anterior
lobe of cerebellum, right precentral gyrus, right posterior lobe of cerebellum, left fusiform
gyrus, left superior frontal gyrus, right caudate nucleus, right middle frontal gyrus, left
middle temporal gyrus, right cingulate areas of gray matter (GM) volume differences(P
<<0.05). Conclusion Can be found in chronic phase LDH patients with pain of brain gray
and white matter differences between regions by using the VBM software, can provide
effective value for clinical treatment and prognosis.

[Key words] Lumbar Disc Herniation; Chronic Pain; MRI; VBM; Gray Matter; White
Matte

LDHAZ — R 5145 SR AT e, AR K, RIE AR T &
T2 R8%~25%"" . H AT A AT AR AN BEH W . tHLDHB] A 18
1T JBE9R (cLBP) {3t 57 & B 77 5 A BRI BRI & e ™, 9
B2 BHE B THRBGRERE, KBAEEEREPRES, K2
BRIk BB ARSI 4 RN, HLE IR R B A e
FROR R 22 (E S 2 B, 08 T YA 10 1% S i N A A [ i 42 4 1) o 2
Bhge b, T AT BL S| A F X I i i ohae s . REE N
HIYF 22 BIF TR I8 PR B O R Th B RN 45 44 1O I AR HEAT T iR, B2
SXof R A T ) 45 5% R T 51 R B G B 2 G A B AR R TE D o BT DAAR
BT 0 SR FE VMK I 1) 48 % HE 1 1 99 i R o BEAT I 45 4 43 #

1 #HEFHE

1.1 —f8R e st RAER A RT3 25 8 A [F & 5. LDHA
NN R 3% 5 1 PR B R 68401, T4 45 ~60% . LDHZHAN A\ FF
#E: (1) HBIE AROE Rt B4 ML R A6 A 12 W7 B () i o8 B
(2) JEEIA) 25 5%t PR Bl R F HLPZm I ) =34 H s (3) TR e 18 & ik
Jois (4) MR RS 25 i S ot N e e s R s (B) ToRs P s i

HCA Mg e G IR #6244, “TFH4ERY46-60% . HCAH NArvEE: (1)

TR PRE:  (2) W HIMRIR 2 s it A TS e R (3)
TEAE AR BRI o

LDHZ S HCAH HEBRAR#E: (1) A A BB ISR B
AEE LA S TCIR S2 sb A il (2) e R (3) WM

<123



hECTFIMRIZERE 20184F6 H 163 F6l K104

MRS 75 % I 52 o 9 A e e
B (4) ARSI -

1.2 BBR¥EREESHE 7
F B & B % B 58— Bt s 5 Bt i
SRS, OTH G LR 15245 (3. 0T
X-Series) #H1T MG R&E, HH
A N RARAL3DTIVD, S
B EH192, EFE1nm, EH
PEO. 5mm, FOV 256 X256, TE
2.52ms, TR2300ms, TI 900ms.
I A 2l RN, A
TR SRR B ZE Ok ek b 3k 32 Bl R
FHACEE S B R R
FORAS, MR, ks, RATgEL
T,

1.3 HI\E AT
5 00 4b BE R H ) & Mat Tab Al 2
F-SPMS ) VBMS (dbm. neuro. uni-
jena. de/vbm/) {47 . HAb
BN B FEGDICOMENE AT
WREEE, TN RS
PR #0 22 R 220 50 BT (MNT) Hi4E 1
1524 BRI 75 45 N K 106 225 44 ~F T 14
5 (ICBM) ~F- 34 fit 3 1) b AE RS AR
AR HEAL JE B AT L,
A5 30 i 5 S i 5 A A TR
BIE, JE5F A5 A A R ARk 4T
A, A A A A R
AR SR 0 4 08 K Je 1 AR A
a3 0 U S AR R A
WEARRL, N B AR (total
intracranial volume, TIV) A=
B AT . R
IR AR AT e it 2% 47
Bro

1.4 Gitr%EaHh HH
SPSS20. 040 tH # A X N4 % —
MG BLEAT Gt o i, P AL TR TF
RS x 5, R GE
B R (x ) %R, A
SEFEAR RS BRI R St
I3 B K FHRES T £ DA S ARNAK 4
AT, SR KHFDRRIE, HriE
JaP<<0. 05N BB Gt % o

124 -

2 & R

LDHZH 5 HCZH 75 — 4 i 25 #)
X 2= BA gt = L (P
<0.05) o AW LR ER A A
ROk A I X 3 AT e, A
Wi, AW R TR N
X4 (nR 1R K1) s KR FRIE
ZMX IR A/NRRTH . AR
AT A RRARAR S X A A
ROk I X3 AN e A
MR, 280 L\l A [E
AR R A0 A (k2 K
2) .

3 W @

LDH2 — PR AT P9, A2
18 1 2 o G AL 1 R 8 R T RO
(LBP) fyH WA o 3= Bl ACRE R
M RO, RRSRET K
i A R R S R R 22T
L5 38 3R (1) 21 2345 15 B8 T B R K
2 R4 (CNS) G <, X
R THERREHMTZE R

GV SR NERCEZPTR oy AE S
NITR= = G e S N LA
M, 5K 45 R R I RE A ek
A,

VBMIT 5K )32 -9 A4 G
B 45 R AR A (R R AN A . R
FH % 53 A1 77 1 DT AT LAAS R 4
K X 45k A7 75 i 285 49 1) 22 S 1
2 o B A R R) 25 9% A M
IR IR 220 75 B 2 ML B e A
fith, R AT DA I R G 22 B ik
A MG ikt — A
JIIHE -

I FH VBMIRAT 6 8T 58 73 #7
7N: LDHZLFIHCAL 22 18] f) i 2% 5 A
F 5 A B LE — S X5 A7 7 B 2 1
5. AAEEEFHXEWTR: (1)
TR T ARG I X 38 A5 /0N i A
ey A H e mi =] A IR A
(2) 2K I A AR ek 1 X 35k A5 /)M i
Jam s AR A R A
el e El AT (e
(3) T AARAR s (1 X 4k A5 40
G I NS ol [ Il |
TRINIE . T X3 4 A AR

A4S, X PR A E N BRI B H BT LR B
A1 LDHAGHCE & RAMREF LR
Jii X MNT 4 47 18 wE (A)
X y z
% Fa i ) 36 -24 27 -4.3799 338
Je et -21 9 21 -3.9411 202
A Ew -27 -45 21 -2. 9555 29
AR T et 39 -45 21 -3,2712 11
A2 LDHAHHCHLRFHAREF6) s X
i X MNT 42 47 %6:1 wE (A)
X y Z
& ATt 33 -24 -39 11. 0574 113
& F R E 18 -18 -3 14. 107 209
Ao B et -6 =51 -24 -7. 0663 307
EARRE -45 -33 -15 -8.9013 108
EFEw -30 66 6 -7. 4666 498
& BARAZ 24 18 21 9.1003 548
ERFE 27 24 60 -7. 0982 226
EFFE -51 -84 42 -5.2463 110
% Ja i 2] 18 -6 51 -10. 592 128




Bl LDHAL SHCL KNG (5 2 B MM X IR (4 BUATRRAL. SORAE. #EWi6r) o B2 LDH415HC

CHINESE JOURNAL OF CT AND MRI,JUN.2018, Vol.16, No.6 Total No.104

LN

0]

ORI AR o 72 5 O X 3BT (RN IR B RARGL . BB o

AT 5 s A AR R A
IRIFARR SN, RARAZ AL
WA —H 7y, RERMET
(BG) It T ZEH B 7y K EMIE
WERY, RRMPET e 25
12 P AR 1A P i — B2 J5iT —BG [ %
HGizd. % BEMEAIA
T IX B R R S
WO B IR AZ A R =2 K ) 9
i R R g8 — A B R
G B, R IR A R A
Ie] e 2 T 206 M SUR A0S
W, EX—XIWEZ T4H
A AL AT B 5 TE V5 4 1 FR 18 P
FISE, 3% 5 2R AL O RS T 4
I € i R o 2 ST DX 88 1) AR
R . AR 5l
A TR] DX 355 2 J5 38 fin ) — SCPEAR AT
RE AT EH T4 (7] B #2295 ERATL A1) 1)
HRERAFEIEEAR. HEE
Luchtmann M et al " [u#f7tiRiE
SRR

BATMB e 4s e, A
7 5] BE A 15 A AR I sk 2D A IR
AR, X S5May A et
al " BT R AL, AN
7 5] 18 1 R 2 B, 1K
1 NATT 18 A A 4 T I 1)
HEM o BT 0T [B] Rz J2 FOHT S A
LT R R AE N 2
HEERIR AT B R AT
wEERAEREER L, FNE
TE I8 A 1R R v s AR
F . TRACC CA 407 [21) 7E 9

TP T R 42 ) 1 S B R AL I AR 2
UEPE O & 7RI A 1T 1971 5t T B
WS, A0FE PR AN 22 B R AR
TR (9 T 9 2 R H A
2RO ) o 5 AN E K I
It 5 302K Joi A0 o A AR g sk 2
Greicius. etal ™ > Y AU Eir
IR A FE I 325 4 /b 8 5 9K R
AL BEANFH G o IX S X I 4 A
71 BT AR O A 1 G B X I
I H 52 B A I A 3 A
1) i L 2% 1) 5200 o R ) 2 R [
Bt 3T P B W S R I R A AN R
2 52 FO A0 BG83 AR N
YRR AT, X L X33 1) K 5 45 2k W]
RE T BURRE 1B N AT, IX
A] BE A& 51 A8 A 9 1 2 2
B

% F | (SFG, superior
frontal gyrus) 57N TAH
SO A A M i o AR
@A . AR5
FMISFGIK R e, RE: HY
YIRS UAE O . IX
5Smallwood RF etal ™ {Iwfscst

H—%, Lorenz% ™ S it PETHF
FORI, B M ET A B 3

L5 < A R B A 2
& AR . AT T, WA
WK A AR RS A D, X
S5ERPEH AR5
i

BRI R B 2 (R AIE 4 SRR
PERIE 5 KB, B RS R

B, AEUME A R AN B BT R — 2B (X
BRI T SR AR B0AE Y BRLR
RAMAWE. B, &EMLH
KA B (B LT N & br
#E) B A A IF FERIR T A A AL 5
7L FR) 2 1P 2 X80 45 e R )
o X IAE IR T A AT BEAF A —
S TR LE 1Y) T 30 AR A K 2 4k R
R Ja M E P Z H, XA A
PRAN [R50 51 G2 1) 18 A 7 e A6
PR MG IT J7 %, BEma] e
SR RE IR B KR, R
GREI

A BTN PRATAE — 7 IR
PE, 55— FEAREAX D,
A RE R B AT A A5 R . S
R S9iayT UL IR DA
PRI 2R (JHR A AR B8 B FT RESZ I 1
WATHIBT TG R B =, FATE
A XM Z S wE R IX
8 A AT AR A 22 1k P
B, RR BB TR IZ N 2 1
FEA S HEBRYE B 2 5 (W, o)
At 2% Tl 92 9 28 2 0 fii &5 #4) 1) B
Wiy, AT BEDF A AL A O B A
o

SE XM

(1] 3RE, A %%, 3. AR F& 12
HEERIEELFOHSE L
HFAE[T]. PEE#HF3R, 2012,
9 (1):145-146.

[2] Wenig C M, Schmidt C 0, Kohlmann
T,et al.Costs of back pain in
Germany [J]. European Journal of
Pain, 2009, 13(3): 280-286.

[31 Du J Y,Fang J Q,Liang VY,
et al.Electroacupuncture
attenuates mechanical allodynia
by suppressing the spinal
INK1/2 pathway in a rat model
of inflammatory pain[J].Brain
Research Bulletin, 2014,108:27-
36.

[4] Shah J P, Thaker N, Heimur J, et
al.Myofascial Trigger Points
Then and Now: A Historical and
Scientific Perspectivel[J].
Pm & R the Journal of Injury

-+ 125



SPECTFOMRIZE

20184F6 H 45168 556 KE5104M0]

Function & Rehabilitation,
2015,7(7): 746-761.

[5] Kim W,Kim S K, Nabekura 1J.
Functional and structural

plasticity in the primary
somatosensory cortex associated
with chronic pain[J]. Journal
of Neurochemistry, 2017,
141 (4): 499-506.

[6] AR &, TRAAR, TR3HAF. ot &
FRBEINF A EIER KA THREH
AEARHEFHRI. TEEF
AR, 2013,29(1):24-29

[7] Borsook D, Upadhyay J,Chudler E
H,et al. A key role of the basal
ganglia in pain and analgesia

- insights gained
human functional imagingl[J].
Molecular Pain, 2010, 6(1): 27.

[8] Freund W,Klug R,Weber F,et al.

Perception and suppression of

through

thermally induced pain:a fMRI
study[J]. Somatosensory & Motor
Research, 2009, 26 (1): 1-10.

[9] Freund W, Stuber G,Wunderlich A
P,et al.Cortical correlates of
perception and suppression of
electrically induced pain[J].
Somatosensory & Motor Research,
2007,24(4):203-212.

[10]Schmidt-Wilcke T,Luerding R,
Weigand T,et al.Striatal grey
matter increase in patients
suffering from fibromyalgia-
—a voxel-based morphometry
study [J].Pain, 2007, 132 (Suppl
1):S109-S116.

[11]1Schweinhardt P,Kuchinad A,
Pukall C F,et al. Increased gray
matter density in young women
with chronic vulvar pain[J].
Pain, 2008, 140(3): 411-419.

[12]Luchtmann M, Steinecke VY,
Baecke S,et al.Structural
Brain Alterations in Patients
with Lumbar Disc Herniation: A
Preliminary Study[J].Plos One
2014,9(3):e90816.

[13]May A.Chronic pain may change
the structure of the brain[J].
Pain, 2008,137(1): 7.

[14]Peyron R,Laurent B,
Garc f alarrea L.Functional
imaging of brain responses
to pain.A review and
meta-analysis(2000) [T].
Neurophysiologie clinique=
Clinical neurophysiology, 2000,
30(5):263-288.

126 -

[15]Porro C A,Baraldi P,Pagnoni
G,et al.Does anticipation
of pain affect cortical
nociceptive systems[J].
of Neuroscience the Official

Journal

Journal of the Society for
Neuroscience, 2002,22(8): 3206—
3214.

[16]1Bantick S J,Wise R G,Ploghaus
A, et al.
modulates pain in humans using
functional MRI[J].Brain, 2002
125 (Pt 2):310-319.

[17]Porro C A,Cettolo V,
Francescato M P,et al.

Imaging how attention

Functional activity mapping of

the mesial hemispheric wall
during anticipation of pain[J].
Neuroimage, 2003,19(4): 1738~
1747.

[18]Faymonville M E,Laureys S,

C,et

mechanisms of antinociceptive

Degueldre al.Neural

effects of hypnosis[J]
Anesthesiology, 2000,
92 (5):1257.

[19]Kupers
Laureys

R, Faymonville M E,
S. The
modulation of pain:

cognitive
hypnosis-—
and placebo—-induced
analgesia[J].Progress in Brain
Research, 2005, 150: 251-269.
[20]Greicius M D,Krasnow B,
Reiss A L, et al.

connectivity

Functional

in the resting

brain: A network analysis of

the default mode hypothesis[J].

of the National
Academy of Sciences of the
United States of America, 2003,
100(1):253.

[21]Uddin L,Clare-Kelly A B,
Xavier—-Castellanos F,et al.

Proceedings

Functional
of default
components: Correlation,

connectivity

mode network
anticorrelation, and
causality[J].Human Brain
Mapping, 2009, 30 (2): 625-637.

[22]Borsook D,Edwards R,Elman I,
et al.Pain and analgesia: the
value of salience circuits[J].
Progress in Neurobiology, 2013,
104 (5):93-105.

[23]Gerstner G, Ichesco E, Quintero
A, et al.
gray and white matter volume in

Changes in regional

patients with myofascial-type
temporomandibular disorders:

a voxel-based morphometry
study[J]. Journal of Orofacial
Pain, 2011,25(2):99-106
[24]Rocca M A, Ceccarelli A, Falini
A, et
changes in migraine patients
with T2-visible lesions:a 3-T
MRI study[J].Stroke;a journal
of cerebralcirculation, 2006,
37(7):1765-1770.
[25]Vartiainen N,Kalliolaine K,
Hlushchuk Y,et al.Changes in
brain function and morphology
in patients with recurring

al.Brain gray matter

herpes simplex virus infections
and chronic painl[J].Pain,
2009, 144 (1-2):200-208.

[26] Younger J W,Shen Y F,Goddard
G,et al.Chronic myofascial
temporomandibular
associated with
abnormalities in the trigeminal
and limbic systems[J].Pain,
2010, 149(2):222-228

[27]1Smallwood R F,Laird A R,Ramage
A E,et al.Structural brain
anomalies and chronic pain: a
quantitative meta—analysis of
gray matter volume[J].Journal
of Pain Official Journal of the

pain 1is
neural

American Pain Society, 2013,
14 (7): 663-675.

[28]Lorenz J,Minoshima S, Casey K
L.Keeping pain out of mind:
the role of the dorsolateral
prefrontal cortex in pain
modulation[J].Brain A Journal
of Neurology,2003,126(Pt
5):1079-1091.

[20] £ -F, a3, BXK, 5. 2 HIRH
EFGRBARRFF: ATHRE
HREMNEZ AT dF EAK
23R, 2016, 36 (8): 1041-1047.

(KLt 2 R-F)

[543 8 271 2018-02-06



