B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9)

* 1425 -

A 2% B pg B 1) : 2019 -8 —12 17: 31

P 24 B R 3 hk: hitp: / /kns. enki. net/kems/detail /34. 1065. R. 20190812. 1006. 019. html

Vit 2 25 AR B 15 A i . 5 D R B L

[, 2

WE B® SN Z( PPN) #2282 R 1% e U TE
WF 4 25955 1 R 45 40 25 ( PDFOG) B & 1 EAT PR R 45 40 7
( PPFG) M RAENHIMER, IF LM # 2 5. Fik
W49 A PDFOG 11 {5\ PPFG 10 5],25 {41 VT B A9 A R
S TSR AN ( PDNFOG) /E X HRZ . il i R4S A0 76
[a]4( FOGQ) WA 4 #RH6 5t — ¥ & #2411 ¥ 43( UPDRSI-
1) A4 FR G — TP B3RS 11843 ( UPDRSID) | & 5% fig
Ko RS e 2 5 3 ( MMSE) | DU /R TR AR £ 32 ( HAMD) |
HY D BRITPM IR E T RE N R B E T 5. iE
OB TR PR A% (PD) 254 12 h gEA7a SRS
RERGILIRFAHN . FER /K F#E 1T PPN Fil 4 i i 2 S T RE 7%
40T, 3F e d PDFOG 41.PPFG 415 PD-NFOG 4 PPN
WL fe e 22 e SR AFE IR MR B K L MMSE.
HAMD.UPDRSII 7£ 3 41 ] 2% % L4 112 & L. PDFOG Fl
PD-NFOG 3% UPDRSII \HY 4% 25 % oG5 % L. PD-
FOG 47 PPFG 21 [ FOGQ #9222 = TLHE i % & Lo PD-
FOG #1 PD-NFOG 41 UPDRSII 43 &% & T PPFG 4{. PPN
2WEIRE%EHE WoR: 5 PDNFOG L, PDFOG 21 457 fil] PPN
( PPN-R) 5 5 I /IR 20 55 , MTR: [ B i T 5% [m] 32 e 1
3 ZEM) PPN( PPN-L) 5 e i+ % M3 4208055 . 5 PD-NFOG
LA, PPFG 4 PPN-R 5 30 i 3% 2 00 557, 45 B b o 4 1 s
PPN-L 530 ¥ 2 55 , 5 /N B it % B2 1S3 . PPFG 5
PDFOG b4, PPN-L 5t 4 45 4 8 , 55 B2t B b - 3% 2
WS, 4 PPNR NI RE 22 7 G4 B L. &it
PDFOG 5 PPFG UR%5 L4534 5 PPN i D) fig & 1 5 5 AH
KA BRI FE A — & 22 5. PDXOG 5 PPN-Z 3l 3 [
(/MW Fr o) Ko jgevi 106 265 Bz J2 (8 it 3B) T g % 408 55 -
PPN-1 4% R G5 ( g 555 [l R B]) RIS A G PPFG &
BRI PPN 558650 5k 2 iz 2% (B0 B i B ) 7 a5 A
X, (HE] PPN-Z B PRHE (/NI Folig) D AE % R 32 B e B R
Ko
KA IR TRES LA I i # B S AL IR Thne
BUEE: =

hESZES R742.5

2019 - 04 —26 B2k
FEGTH TR A RFEEFE S (45 1608085MHI170) 5 & B AL
B ARL2EFFR I E (45 : KI2015A138)
PE BT TRBERI R E S — B R B 2R, S8 230022
PR T A AR, 2o BT A
BRAesC, B F AT BE W, B+ 2k S0, $ATAE &, E-mail:

chxwmail @ aliyun. com

VEIYES

P, RIESC

XEFEER A XEHS 1000 - 1492(2019) 09 - 1425 - 05
doi: 10. 19405 /. cnki. issn1000 — 1492.2019.09. 019

575 (freezing of gait, FOG) J&—Fp LI &
— PR AR IR S b R A RRAE 2D SRR RS . H ETIA
K FOG 51z 30 Bz J2 ~ BENET « Fe il /N i« JAIATE A% 55
ZA G X AE AT E A2 M I RE R LA 0% AT
R R A 10 4E YA 4 B ( Parkinson” s
disease, PD) [ & A —L LI EAKRELE. HE
PEFEAT P %R 45 2 75 ( Primary progressive freezing of
st PPFG) & i A S 1 L 42 25 S 3
ey BRI AL S AT £ G A, 758 S 30 B
PR B R EE AL 3, AT AR B A B2 PD SE AR
WA 4= 2% 06 P %R 45 45 75 ( Parkinson” s disease with freez—
ing of gait,PD-FOG) 1 PPFG %454 & kA4 T e
AR B, HE A A LR A7 AE 22 57, F T oA WLAE
FEARE o WA S 285 ) RE LR ( rasting
state functional MRI, rsfMRI) 3 $F ff PDFOG F0
PPFG B B #5 #% ( pedunculopontine nucleus, PPN) figi
R BATE S, LA T i PPN 75 AN [ 505
SR AN P E RS — 2

1 #MR5ET*

1.1 fFHIHEM AU A 2016 457 F ~2017
AET A T RBERR S — MR BBl 22 R
(9 11 5] PDFOG H3F1 10 5] PPFG H3%,25 f4i] PD-
NFOG 83 . 3 AL P e EAHDE T .
PD [i2 Wi 1 7 2850 =5 & (1) P 28R} I U AR 95 % [
E1 4 AR I 22 06 22 s RS WA v E 4T« PPFG Y
LW Factor et al * $ I IS WIbR IS T o R4
BARTEW R TS O HRE LA M EIT
M( freezing of gait questionnaire, FOGQ) g F 14715
=Hi=1 4 Q@ PRKE I LR B B T A R
FURGE S o HERRA PR « 21 R AR RS fire o ml H:
b ™ Y SPGB A A, MR SR KA
SRR S -

1.2 =M rag Adeol, Wi
OV R 45— 1A 4 AR 45 9 3t 2% (unified parkin-



* 1426 -

B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9)

son’ s disease rating scale, UPDRS) £ %343 HY /3
2%( Hoehn & Yahr Scale) . i 5 & ek RSB FE
( minimum mental state examination, MMSE) 7 %% /K
AR 2 2%( Hamilton depression scale, HAMD) DL &
FOGQ. Firfy AP 2 F A R 2145 -

1.3 fMRIBEREAZE TAAHAEE TRA
B IR TA PD IGY7 254 12 h DL, R 3. 0T mg
PRAGIHATHEZL K it MR 948 o S i R g
6] 22 8 min, §5 4§ Z: %4 5 I 8] /0] i 15 A) =
2.200/30 ms, %% i1 90°, % 4 ]~ 64 x 64, 4L BF
220 mm x220 mm,819 MEAZE . FEL 46 F, HENT
[f] /[y B [A] =2 200 ms /30 ms, F%E G 90°, )22 3
mm, [A]fE 0, MEF 220 mm x 220 mm, 404 64 x 64,
1.4 HW|AEHZE TE Matlab F 5 LA A
DPARSF V4. 3 X QAT HilAb B 15 55 DICOM #%
APy NIFTI R 2, ZSBRET S AN E] L 1 ]2
MAE , SR BI AL IE , T-h IR R, 45K AH 2> %), D RESS
FTC e, 25 RIARAEAL , B v AL B 52 e R R b i i 25 ]
( montreal institute of neurology, MNI) , Z J5 DL 4.0
mm AR A G HEAT R e A I TR 3
#%(0.01 ~0. 1 Hz) Jio MHIIFW] A, 258% 1T 24 4>k
MSH . ZHCE PPN P @ T X = -7, =
-32,Z2=-22(&)MX=7,Y=-32,Z=-22
(A7) 4 ABF SRR EE T DPABL T AL ST -
1.5 it 4abiE  RH SPSS 20 RAMF#HAT 4145
BRI TERIEL v +5 R SEPEVORN HERI) R %0
K. PREAS 2 & TRk il 2 RS0, R A ¢ A
5, AN A U AR S HR 5, 3 21 2 [R) = B RER
T 225307 .3 ik S PPN A0 2 I Th g RE 1A
63 AN AR ¢ K50 53T 25 2H N i D g i 4
P AR M R SOT 22 70 B LB 3 Il 25 5%
FHECHE AL PR AR (4 DPABI X 48 it 45 R b7 2 & K
FIE( FWE FZIE) | B 225 R B InAe b i CH2 A Al
R P<0.05 HEFAGIH¥E L.

2 HR

2.1 AO@itfleRESEHER 3 AADSIHHH
BRI ERIILE 1. I (F =2.73,P >0.05)
PESI( x> =2.0,P >0.05) . FE(F =0.50, P >
0.05) 7 =4 a 2 RISt L. MMSE( F =
2.57,P >0.05) .UPDRSII( F =2.74, P >0.05) .
HAMD( F =0.60,P >0.05) 7€ 3 412 [a] ()25 2 L5
1128 Y. PDFOG F1 PDNFOG % HY 43424 5
TGt X (P >0.05) . PDFOG #1F1 PPFG 41
FOGQ W4y 22 S LG X (1= -0.98, P >
0.05) . UPDRSIITE 3 22 %A it 8 L (F =
8.52,P <0.05) ; SNK-Q £ 5 45 2R i 7, PPFG 26 ¥
43 5K TF PDFOG F1 PDNFOG 4, {H PDFOG 41
5 PD-NFOG 4 [a] 2 57 G247 Lo

£1 AOGHAOERER 10

Wi PPFG PDFOG PDNFOG
AERY( %) 66.88+7.77  64.44%13.63  58.43£11.59
P B/ 40) 416 4117 11/14
FREE(4F) 5.67+6.52 5.90 +5.49 4.48 +2.71
UPDRSIII( 43) 14.75£7.17°  31.60£12.69  33.78 +12.07
UPDRSII( 43) 13.33 +8.59 16.90 £6.77 11.65 £5.04
MMSE( 43) 24.88+5.03  23.11£6.62 26.96 +3.49
HAMD( 4) 8.57 £6.16 11.75 £6.96 9.22 £6.15
FOGQ( 4%) 17.00 +3.78 18.67 +1.97 -
HY 54 ) - 1.95+0.55 1.88 +0.70
5 PDFOG 4 f PDNFOG 4 [k4%: ™ P <0.05
2.2 PPN 5HMmXIigeiERE Ll PPN Hfh+

RT3 4 PPN 5 LA X D Re i e om T .3 2
(877 250 Mr 2= A Giit 27 (P <0.05) o 435 LA
245 PPN S 1, 20 A 45 2i 1] PPN 55 HAth i X
DR e B 22 5 A R R 2.3 Il 1.2, 5 PD-
NFOG 4 b %, PD¥OG 414 fil] PPN( PPN-R) 5 51
RIS g 322 42 06 55, 55 0 R ] R T 1 5 (] i 4 4
58, WLIEILA; PPRG A 55 3 i 3 B2 08055 , 5 it i 32

R2 ANBEHZS B2 MRI hEEEZAE L&

. A o . o
20571 S T{H X v ” P P k2 2 S A X
PDFOG vs PD-NFOG 306 -5.34 33 -27 22 B £7)

308 -3.52 -21 -87 -33 /NI 72)

905 4.53 -39 -45 -9 ARl ( £5)

509 3.81 15 -39 -9 1555 [l ( £7)
PPFG »s PD-NFOG 307 -5.62 51 6 -18 Wirp (A7)

508 -3.95 -48 6 -19 HT [l ( £2)

501 -3.73 -51 -19 3 M ( £e)

407 5.08 -36 -69 -6 e £)




I EA KR FFIIR Acta Universitatis Medicinalis Anhui

2019 Sep; 54(9) * 1427 -

®3 ENEHZE£MEHSS MRI T ERA B LR

AL AR . I S e G

21531 RFAE T{E X v 7 TR S 22 S i X
PD-FOG »s PD-NFOG 1 001 -5.42 -54 -36 -18 T [ml( Z5)

906 -4.65 -23 -22 8 FEIR( £2)

304 -3.76 -60 -18 -3 A E ()

500 -3.42 33 -27 22 LA S)
PPFG »s PD-NFOG 304 -3.56 -57 -30 6 Wirp [l ( £2)

600 4.03 -18 -51 -15 s ZE)

405 3.74 30 15 48 B ml(£)
PPFG vs PD¥0G 504 5.20 -57 -36 -18 iR [l £2)

605 -5.38 12 -84 33 H( 47)

605 -5.18 15 -90 21 ek E3(A)

E1 34A4M PPN 52 S RheEEESITE L
A: PDFOG 41 5 PD-NFOG 4 [b#; B: PPFG 2H 5 PD-NFOG 20 A ¥4 (4,18 238 /R U 19 DX I 18 €5, 18 28 715 185 1 X 3,

Haas, WLIEl 1B, PPFG 415 PDXOG 4 thks, i #52
SEGIERE L.

5 PDNFOG 4 It &, PDFOG 4 /= fil] PPN
( PPN-L) 530 F 1] 3 e 1]« B 5 5 20k 55, L
K 2A; PPFG 4 72 M) PPN 55 /)N figq B &5 v ] 3% 42 34
5, 5 80T (R B8 55, ULl 2B. PPFG 415 PD-
FOG 4 Lh#5¢, 720 PPN 5350 T [m] i $2 14 588 , 450 I
Bt b i 55 , WLIE] 2C

itip

AHFFE R rsfMRI AR 48 T PDFOG.PPFG
5 PDNFOG 3% PPN &I fe L . A
ARBEF Y SR PDFOG [ PPN 454 % 4 &% I
B E SR - AW BN, 5 PDNFOG B3
1, PDFOG B35 PPN 51z 5y AH 5 A 28 38 1 ( /)M~

3

TERG) BBt I By 2 (i B B DR 1
W55 . Fling et al ) 5 yRBIOK & BG4 A % 3 PD-
FOG 3 PPN 5524 iz [T 4544 (4238 /il ~ 2Ok
PR BRI ISR . ST ] PD-
FOG g4 PPN S5/NI4E P 55 . Wang et al 7 23H
5 PD-NFOG #f It , PD-FOG & 3 H 35 M- WL 5E X f 34
PR RRERE AN R 22— NI ER B 1 T 42 PR, LA R T T 25 (]
(3% 107 . Ballanger et al'® i F] [(15) O] -H20
PET 437, 57 PPN SR8 A DX 3 v 4 22 225 4 v 11
LI, A0 F G /N i B4 I e g
/N 2R 5 PPN FE7EREFE B R o ARFSEIE
F W PDFOG 47 PPN 595 T 5% ]\ b 4k [m] i 42 4
PD-NFOG 3438 , 3% — 4% 5 R WKWK 8. 1 3%
[6] A 1R [ 249 0 2% 2R %, 59042 T FLAR B 5 A 0
i X



- 1428 -

I EA KR FFIIR Acta Universitatis Medicinalis Anhui

2019 Sep; 54(9)

2 3 @AM PPN S5&i B SMEERSITELLE
A: PD-FOG 4 5 PD-NFOG 4 LL#; B: PPFG 45 PD-NFOG 4H L#; C: PPFG 445 PDFOG 2H LU ¥ (0 6 32 /R Wl A1 110 X s 108 0 ) /s 44
Jin ey X 45,

PD-NFOG 5 PPFG MU 45 20 38 kAL 2 &
EfE2E S, BRU M R WF S iR AU ME T
PPFG 35 PPN 52 e H16 flo 45 R s Al
%1TF PDNFOG 4 ,PPFG B3 PPN 5t bR 4% iy |2
(S B2 SRR PN B B T e
Wefd 5 VR 45 6 8 kA G, 5 PDFOG 41 25 1.
PPFG 5 PD¥OG 3 B AREAFAE PPN 58k ui Bk 4%
B2 D) REsR LD 55 , (B AFAE — 2 25 5%, PPFG 41 PPN
SRR B T PDFOG 41, {5 5 82 i % A%
T PDFOG 21, it 2 aefE B A M FEMmIX,
W5 T 5 5 B G OC R TN BT, I 45 R R
PPFG 35 R 45 0 8 59 15 B A s ¢ PD-
FOG T }%4]. Ff H PPFG 41 PPN 5 F- i~ /Migi
REIE AR ST , AN PPN 55 /)N i 7% 4258 B L 28 1
T PDNFOG 2, 4 75~ FL/INli < Fr ki A DG 2R 5 I F ARAR
PD¥OG —HE3Z 2% .

H T AR B REA 5D, W] e A AE — 2 i

(1]

(4]

Fg R

Lopez I C, Ruiz P J, Del Pozo S 'V, et al. Motor complications in
Parkinson’s disease: ten year follow-up study [J]. Mov Disord,
2011, 25(16) :2735 -9.

Hughes A J, Daniel S E, Kilford L, et al. Accuracy of clinical di-
agnosis of idiopathic Parkinson s disease: a clinico-pathological
study of 100 cases [J]. J Neurol Neurosurg Psychiatry, 1992, 55
(3):181 -4.

Factor S A, Jennings D L, Molho E S, et al. The natural history
of the syndrome of primary progressive freezing gait [J]. Arch
Neurol, 2002, 59( 11) : 1778 - 83.

Fling B W, Cohen R G, Mancini M, et al. Asymmetric peduncu—
lopontine network connectivity in parkinsonian patients with freez—
ing of gait [J]. Brain, 2013, 136( Pt 8) : 2405 - 18.

Snijders A H, Leunissen I, Bakker M, et al. Gaitelated cerebral
alterations in patients with Parkinson’ s disease with freezing of gait
[J]. Brain, 2011, 134Pt( 1) :59 -72.

Ballanger B, Lozano A M, Moro E, et al. Cerebral blood flow
changes induced by pedunculopontine nucleus stimulation in pa—
tients with advanced Parkinsons disease: a [( 15) O] H20 PET
study [J]. Hum Brain Mapp, 2009, 30( 12) : 3901 -9.



B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9) * 1429 -

[7]  Wang M, Jiang S, Yuan Y, et al. Alterations of functional and J Neurol, 2016, 263(8) : 1583 -92.

structural connectivity of freezing of gait in Parkinsons disease [J].

Comparison of functional connection between pedunculopontine

nucleus and whole brain resting state in freezing of gait
Ren Cuiping, Li Juan, Jiao Yue, et al
( Dept of Neurology, The First Affiliated Hospital of Anhui Medical University, Hefer 230022)

Abstract Objective To evaluate the effect of pedunculopontine nucleus ( PPN) in function connectivity in the
mechanism of gait disorder in Parkinsons disease( PD) with freezing of gait ( PD40G) and primary progressive
freezing of gait ( PPFG) , and to compare the differences between them. Methods 11 Parkinson’s disease patients
with freezing of gait were collected, included 11 patients with Parkinsons disease with freezing of gait ( PD+0G) ,
10 patients diagnosed as primary progressive freezing of gait ( PPFG) , and 25 matched PD patients without freezing
of gait ( PD-NFOG) . All the subjects were evaluated by Freezing of Gait Questionnaire ( FOGQ) , Unified Parkin—
son§ Disease Rating Scale [ll ( UPDRSIII) , Unified Parkinsons Disease Rating Scale II ( UPDRSII) , Minimum
Mental State Examination ( MMSE) , Hamilton Depression Scale ( HAMD) , Hoehn & Yahr Scale ( HY) to find out
movement, cognitive and emotional background. All subjects underwent a resting state functional MRI scan for 12
hours after taking medicine. Functional connectivity with pedunculopontine nucleus ( PPN) was analyzed. Seed to
cluster analysis was performed at whole brain level and compared among three groups. Results Age and gender,

duration of disease, MMSE, and HAMD , UPDRSII were not significantly different among three groups. There was
no significant difference in UPDRSIII and HY staging between PD¥0G and PD-NFOG patients. There was no sig—
nificant difference in FOG(Q between the PD¥0G group and the PPFG group. The UPDRSIII scores of the PD+0G
and the PD group was significantly higher than those of the PPFG group. The fMRI of whole brain function connec—
tivity showed that compared with PD-NFOG, the right side PPN ( PPN-R) was weakened in connectivity with the in
the insular and cerebellum, and the fusiform and ParaHippocampal connections were enhanced in PD¥0G group;

In PDF¥OG the left side PPN ( PPN-H.) weakened connection with the thalamus and insula. Compared with PD-
NFOG, in PPFG group PPN-R was weakened in connection with temporal lobe and enhanced in connection with the
occipital lobe; and PPN-. weakened in connection with temporal lobe and enhanced in connection with cerebellum
and frontal lobe. Compared with PD¥0G, in PPFG group, PPN-. increased the connection with temporal lobe,

and weakened the connection between wedge and occipital lobe, and there was no significant difference in the func—
tional connectivity of PPN-R between PPFG group and PD¥OG group. Conclusion The freezing of gait of PD and
PPFG are related to the abnormal connection of PPN brain function, but the mechanism is different. The freezing of
gait of PD is related to the weakened functional connection between the PPN-motor circuit ( cerebellum, thalamus)

and the sensory cortex (island, temporal lobe) and the enhanced connection of the PPN-imbic system ( ParaHipp-
ocampus, fusiform) . The mechanism of PPFG is mainly related to the weakening of the connection between the
PPN and the sensory cortex ( the temporal lobe the occipital lobe and the cuneus) , but it has little to do with the
functional connection of the PPN-motor circuit ( cerebellum and thalamus) .

Key words Parkinson’s disease; freezing of gait; pedunculopontine nucleus; resting state fMRI; functional con—

nectivity



