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[Abstract] Objective To investigate the changes of transcranial sonography (TCS) in patients with
rapid eye movement sleep behavior disorder (RBD). Methods Fifteen patients fulfilled the diagnostic
criteria of RBD according to International Classification of Sleep Disorders (ICSD, 2nd edition). Under the
monitor of polysomnography (PSG), the sleep architectures of all RBD cases were evaluated by Polysmith
software and visual analysis. Furthermore, all RBD patients and 15 normal controls underwent TCS. Cases
with substantia nigra echo intensity over ll grade and substantia nigra area over 0.20 ¢cm’ were supposed to
be hyperechogenicity. Additionally, the width of the third ventricle was measured and whether there was
hyperechogenicity in basal ganglia was evaluated. The cognitive functions were evaluated by Mini-Mental
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA). Results RBD patients presented
typical clinical manifestations and electrophysiologic changes. No significant difference (P = 0.080, 0.109)
was found in the comparison of hyperechogenicity rate on substantia nigra (6/15) and basal ganglia (7/15) in
RBD patients and normal controls (1/15, 2/15). No significant difference in the comparison of MoCA was
found in RBD patients with or without substantia nigra hyperechogenicity (P = 0.075). The RBD patients
with hyperechogenicity on basal ganglia had higher MMSE scores than those without hyperechogenicity on
basal ganglia, and the difference was significant (P =0.021). Conclusions RBD which is suggested as the
prodromal period of synucleinopathy may present hyperechogenicity in substantia nigra and basal ganglia on
TCS. TCS could detect subclinical changes of brain and evaluate the risk of synucleinopathy.

[Key words] REM sleep behavior disorder; Echoencephalography

doi: 10.3969/j.issn.1672-6731.2016.04.010

YEH FAL: 100029 dbat, o H & 4P BB i AR (BB AR (BE 3 AR BIRTLL e 55 (Bl B SO oR Ky AR E)
W), B 7 RCR A

HHAEH - 27K (Email :1ixd73¢j@163.com)



o AR 2 G A A 2016 4 4 A 55 16 555 4 )

Chin J Contemp Neurol Neurosurg, April 2016, Vol. 16, No. 4 . 229 .

P 3 AR Sl B AR U147 R B A5 (RBD) 28 35 ek HR 5
I AR (REM) 3 72 vh i LSk A2 IR Bl S
AEEE NI DC I AT o o DRI S R B 01 T R
B A5 4 Sk — o B AR B 1, 22 BT DL A2 B2 R, 2
IR Sy 555 5 fioh 2 A% 2 10995 A0 A 4 AR (PD) I8 5 1K
P& (DLB) . 2 3 4t 22 4f (MSA) 55 (1 & 5 % U 4
Ko MRk IR By B AR 3 47 oA B A2 T B o Y 2 fik
R AR s O AR bR 2 — A Y T AT IR . AT
I 2 GERE R R T R S B AR AT A B A AE A () [
2 F HhL DX 1) RO SR I A AN ), B [ 15 ~ 100 %4 A JE
ERIR R 0.5% . [ vl X CE AR BN 0.38%
60 % UL ANFEN 2.019% , 1 45 K PP st IR o) i i
AT 0 B A FRO RN 1.34% o 20 N S R R
(TCS) A2 3T 4 1 FH I IR i — i I 01 1 4G A 3k
b A5 D 3L R R R U AR A [A) 2 2] S S R R B
[7i] 75 BELATE , AT & BRI PN S o [l AR A A
Sw B FEAE S RN AE LR RS . A
1995 4 JT iy , 6 5 1 S92 Jo 8 75 ) 32 1o FH 101 4 AR
e FAth G2 B s Aok 2 90 1412 B, R i) 2 1 4 R 06 1Y
A2 W7 0 4 FR 0 5 R kP R AR 02 Bl R
I SE L R4 2 FEAHIE ST R, FRATDRE 8 i S
5 R A SR R P IR S B R AT O B RS 2
W 7 2%, R I 14 0 S S5 7 R

MREFHE

— WX G

LR BIE R (1) FR Al 28 YR S R 429 o (4
S 2 R B o 159 52 ) L I 58 B A 48 3R G R AH OC il B
T (2) 12 WA G B IR F A [ B 43 25 (1CSD) 56 2 hit
v (PR S IR 3l B B0 A 7 O B A v L (3) HE B 4
AR AR B ()RR G H AT B B 1 7E
2 D o WA HE T A 32 6 S ) BT 4658
HE R .

2. — MR (1) M IR S B B AT N RS A 40
(RBD 41) : BE#£ 2011 4F 1 H -20144F 1 H#EH H &
UF = B #2289 RE SR I2 Y PR B S RIS 9T AT R B
A S, B3 B, Lok 2 ] - 59 ~ 78 X, F
¥7(69.33 +6.84) % s T FE 1 ~ 10 4, o 055 72 4.50
(3.00,8.50) 4F o i A 3= %2 3¢ B Ry 7% 1) & A 14 B 1k
T ZhEona g, an b R g o T L R R ey B
W XEIE R Z GAEA L, Wz B A\ 53
eids B AT 09 BT AR N S A 8 32 15 55, R AR AR
FRRAE 1R B MIA KA. (2) 1E 5 X B2 (0 id

A1) 2 15 ) 3238 ¥ R A6 3R B8 E AT AR A R A 17 {gt
BIEE B 6B, kol AR 36 ~86 %,V
(64.33+14.51) % . HEBR BH 5 (1 Bl I B3 A%, 45 00 2
M MG I R 2 £ 5 77 ) 0 I 5 9 55 P Bk 9 g R f 2
PP o, R A1) A P A b A B 45 (TBID 5 7™ H 1Y
PR3 Bl Wi g R KA T Bl I 0 IR P AR R 245

=Wk

1. Z2 5 B 1 000 B IR 7k () R 7 i < R
F B A Tl R 2 414277 19 9200K B 32 5 ik
F PR 4 AN, 4 BRI B 10-20 3R 50 AR - S0 R )
Bk, 216 ASHAR SR BIE T Fpl . Fp2.F3.F4.C3.
C4.P3.P4.01.02.F7.F8.T3.T4.T5.T6, 7 5| 5
H (AT A2) FHI%E o [ B 9 5% IR Bk K 7 Fi 2 B iz 5y
AR R B = Sk UL BUA g LA E 3 S, DL R
L P 28 B A M I T W Bl 3 K A N R
(Sa0,) B BAS . (2) ZHBCE - i vl & IR B 1 L
H &1 0 H TR B ) R £S04 51 o 0.30.0.30,0.03 F
0.30 s, = A I 4 35.35.70 Fl1 60 Hz, ZEE H 10,
10.2 1100 wV/mm, B FH < 5 kQ o (3) 45 28 H - &
HE A7 45 3 B B >0 160, 3 B O i 1 SR B I, 3 = G B
BRI ke S . ) B S S AR I 27 K
A5 Ry, 338 3 X5 PE LA SR Pp Bly ) 52 1 3 e Hi 1)
6] 555G Ol . KA 45 R L 30 s MBS — A uef a] JE Y
M5 Rechtschaffen-Kales 43 ] b5 #fE 7' LA Polysmith %X
PF 5 1 WO 3l 43 A Wil 45 38, S5 s DA 38 3 f 21
T R R B B B 00 B % LIV BK 0 18 v e 5 O 13 o

2. GG R AR A (DRI Ty vk 2
RN, SR 26 B GE 28 /42 77 19 LOGIQ9 BUE 4 £
W ) 68 75 12 WA, 28 B g A AT 4 24
ARAT (1~ 3 mHz) AH ¥ 4 38 PRk SRR JEE 14 ~
16 em, AT VE F 57 ~ 60 dB. F4 HE R E B2 1F 2
J, 43 ARG I e i L 5 = g A BRI L (2) 25 R A
FE WU RPN A 3 A K, R RAE RS
M Wk, FE AR, EUEHERE;BH, N T
P 2Z 0] o [R) A 0 v i PR [ A SR B = I
5 TR (LA BB T DX 3 Il 7 g i = T4 9 L 1 AR
= 0.20 em® F AL SRR ) FIES N A TE
(60 % LA B AHRE> 1 em B 548 ) s WA ILIE A L 5
B L AR MR 4 2 A B IR R 2 5 1l
= I B U A HE BRSO S R R O 5
Gtk A HEBR JE I B

3NHIRE RN & 2 T HE AR B (PSG) M )
J&i L 43 SR F 167 5 48 R R AR A A i R (MMSE) Fl ¢



. 230 - o B 20 24 2 2016 4F 4 1 58 16 55 4 )

Chin J Contemp Neurol Neurosurg, April 2016, Vol. 16, No. 4

FE A RN EIIEAN i 2 (MoCA ) P 1 41 32 10 3 I\ S0
IfE . MMSE & R 45 ) ) 42 G i/
T H R REAAL 2 6] 6E JJ s MoCA 2 A0 45 R
FrohRe/L 2 M RE s (Ar 44 RE I IR ) H TR IIRE
A RE Ty LA Ty FE 0] J) 55, P IR R S 1
N 3050, PEAr <26 73 SR

4. Gt r ik AR R SPSS 13.0 48
THEE AT A 5 43 B o THECTERE LLAR X $i0As 1
b (%) 8525 (%) R, R Fisher M VI ML IL . R IE
BT R TR LR+ B 2E (v £5) RN, R
JH PR N7 R AS B ¢ G 3 5 52 A OE S0 A 0 T PR
DL e 457 B0F0 Y 3 2 BB B LM (Pas, Prs) 13678, R
Mann-Whitney U K5, £ A8 5 22 [8] 1Y 5 356 1 40
BT, 2 Shapiro-Wilk 1E &4 55, &2 JE 1E 254371 19 98k
17 Spearmann B AH C 43 M. LLP < 0.05 A5 HA
GiitrE X

7 =R

— 2 S AR A

22 Il AR P W I 2R, RBD 4 A 3 e 33 R ) ik
I 0 T A B B A AL H 3 3 24 0% B EL S A R 1 e
SRR ER W S A g B, o, 12 4
(12/15) ME R P B0 0 b R4 8 L 4T B R
R IR AT R, WS A 6 1] (6/12) BE &% 45 {1t 15 1
BB N A . AL 2 A A A 2
BEUEAT LB, RBD 4 3 1 b ) & 0 B4 (P =
0.009), M4 22 F AT F B X(P=0.241,%1),

TR P i S S5 VAN

1. 28 1 i 552 JoT P 072 5 A R ) e T Y O
Z  RBD 4l & B 0 7 (P =0.080) EEJE T &
7 (P =0.109) o B R ES = i %= 58 & (P =0.126) 5
A ZBERY TG 2B L (%K2), #H—F
X RBD 41 A 55 AN f 2 0 a8 58 K 19 o ol 75 AR A
My Be HEAT PE Y WK, BRSO B R B s A
MMSE (P =0.439) fl MoCA (P = 0.075) ¥F- 43 25 5% L 58
Th2E (3R 3) 5 BRI W & [l 3 MMSE 31 43 5
FAERIE T REEE, HERAEAESRITEE XL
(P=0.021), 1M MoCA ¥ 4r 41 18] 22 S L G i 5 XL
(P=0.267,34) W42 2 N 55 56 75 22 30
ZWE 1,2,

2. 4% WU & 2 (6] 1 O HK % 43 B 28 Shapiro-
Wilk 1F 25 A6 56 ¢ B, P T H1 3 iK1 8 1m0 7 AN i MK IE
A (P =0.024) , 1K H Spearmann £ AH 5¢ 53 17 -

RBD 41 & & AF I 5 58 = N %= 58 ¥ (r. = 0.628, P =
0.000) 1 3 JiE 45 #9175 (r, = 0.362, P = 0.049) &L 1E A
K LT 5 MMSE ¥4 (r, = - 0.083, P = 0.860) I 24
JF R B (r,=0.275, P =0.141) Jo I BETE 5 6 2 5 5
JIE 1 1] 7 SR EAH DG OE R (.= 0.489, P =0.013) , il
5 MMSE 43 (r, = 0.738, P = 0.262) 1 5 i 75 [0] A5
(r.=0.214,P =0.305) IR LR BEME ; 5F — M = 58 & 5
T A AR A OE R (1= 0.433,P=0.019) , 11
5L AT # [ A (r,=0.196, P = 0.308) Jo K Bk 5 5
JiE 1 1R B 5 MMSE 343 52 1EAH C OC & (.= 0.808,
P=0.028).

W’

AR B PET FUIK 1R A 90 27 b i 0 55 1Y
I PR R, Xof BT R % 0 3R ( A D) 1912 I8 2 42 i 28 11
PRBTIA o T X5 01 465 0% s R B 1 i 2t 46 % flh 3 A%
A B2 W AT A e 1 22 BEXE . 9 4, i 4
AR BCE IR IR B2 B e R BB 2 A 60% LA 1Y
L A 22 T AR AR 46 Braak 4331, 78 SR A R %
SR AR M B K BE LT AU RS AZ R 4 )bk
A2 5 A PRk MR o R O3 A7 Sk B A L A R R
IR 5 33% ~ 46% [ IF 42 B 95 . 50% ~ 80% 11 #% 5 14 i
R 80% ~ 95% 1) 2 7 Gt 22 47 /B 35 W] & JF e IR 3
B AR I £ 7 oM BB A5 . Schenck 25 2% 29 5 4% & 1k B
AR 20 B AR Y A7 Sk [ A AR A R AT S I 16 A 1 B U
W EE, o 80.8% iF i Sk 1 4 AR L5 A AIE A () Hi
Fe o U Tranzo 55 RS, P IR ) R AR AT A R A
WIS 12 44 82% 19 /B & nl B P A 8 R
g , Ho Ay BB F IR AT B TR 0 4 AR 0 B B 1k
iR B S5 R AR AR A o DR R Bl B IR AT
s Tk A< B BIAE 2 1 2 fih T A% 2 008 1 1B 4, B O
PR HR Sl A B 17 R B A5 A Bl 1 092 R R R s
T2 ik JE A% R 1

2 1 fi S 5T R S AR S — A R R B
B E T2 N T 32 3l B Pk 92 0 1902 6T 5 %6 5112
Wr o A BIEIT RN, T8 90% I I 4 7R 95 28 0 ik
S J5T R 7R AT UL F B R el 7 R B, PARK SRR 4 Al
T A To A AR 34 S R [l R I, B R SR T R [l
7 Il A T 4 AR A 5 (H DR BT I R
FEE P R AR GG EBEE N X S R, 4
oG 552 J55 R 7 TR A EL AT I R S, PR BT R [l i RIS
I 1] 7 R S A AR 5 R BT OE R ] T R Y
o 1 7R RN 2 R G 25 A 5 R T R IR T 38 2 e [l



o AR 2 G A A 2016 4 4 A 55 16 555 4 )

Chin J Contemp Neurol Neurosurg, April 2016, Vol. 16, No. 4 . 231 .

F1 RBD U5 ML ZE tE 20 N T2 BORY HE AL
Table 1. Comparison of general data between RBD and
control groups

Sex [case (%)]

Group N = Age
Male Female (¥ year)

Control 15 6 ( 6/15) 9 (9/15) 64.33 £ 14.51

RBD 15 13 (13/15) 2 (2/15) 69.33+ 6.84

Statistical value — 1.207

P value 0.009 0.241

—, Fisher exact test, Fisher i Y] # % ¥ . RBD, rapid eye
movement sleep behavior disorder, PR3t R 2y A A 447 A s i

R 3 RBD AR5 A AR5 L R AR BE A AR
(x+s,VF43)

Table 3. Comparison of cognitive function between RBD
patients with or without hyperechogenicity on substantia
nigra (x s, score)

Group N MMSE MoCA
RBD with hyperechogenicity on ¢ 28.65+0.96 22.53+2.60
substantia nigra

RBD without hyperechogenicity 9 27.75+2.22 26.87+2.66

on substantia nigra

t value 0.828 2.151

P value 0.439 0.075

RBD, rapid eye movement sleep behavior disorder, R I 3 B A%}
A7 M B % ; MMSE, Mini-Mental State Examination, ] % & fg R 25
K A 1 £ s MoCA , Montreal Cognitive Assessment, SR F IR N
e e

F2 RBD 5 X B 2H 52 005 248 0N 52 5T 75 45 000 4%
iR

Table 2. Comparison of TCS findings between RBD and
control groups

Hyperechogenicity [case (%)]  The width of the

Group N third ventricle
Substantia nigra Basal ganglia  [M (P.s, Pss), cm|

Control 15 1 (1/15) 2 (2/15) 0.39 (0.20, 0.88)

RBD 15 6 (6/15) 7 (7/15) 0.59 (0.40, 0.80)

Statistical value — — 70.000

P value 0.080 0.109 0.126

—, Fisher exact test, Fisher #i Y] #f % ¥ . RBD, rapid eye
movement sleep behavior disorder, PR3t R 2y A A% 17 4 i 5

R4 RBD ALAE5S A R LA R A T RERY LE
B (x x5, TE5))

Table 4. Comparison of cognitive function between RBD
patients with or without hyperechogenicity on basal ganglia
(x x5, score)

Group N MMSE MoCA

RBD with hyperechogenicity on 7  2920+0.84 23.00+4.00
basal ganglia

RBD without hyperechogenicity 8 26.67+1.53 25.80+2.59
on basal ganglia

t value -3.110 -1.225

P value 0.021 0.267

RBD,rapid eye movement sleep behavior disorder, [ 4 R 3 I f 1]
7 4 B £% s MMSE , Mini-Mental State Examination,, fiij 2 & B IR 2
i 45 5 7 ; MoCA , Montreal Cognitive Assessment, 3¢ 55 Fl] 7K A %1
4 e
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Figure 1 The TCS findings of normal control The midbrain was normal, and no obvious hyperechogenicity was seen in substantia
nigra (Panel la). No obvious hyperechogenicity was seen in basal ganglia (Panel 1b). The width of third ventricle was 0.35 ¢cm (Panel lc).

iy [l 7

Figure 2 The findings of TCS in a 64-year-old RBD male patient

B2 RBDZAMHEMME ST I 20 MR & REELIR)  2b AOBRBURE & BEGRLFUR)  2c FERT 2

Hyperechogenicity was seen in left substantia nigra (dotted line

indicates, Panel 2a). The hyperechogenicity was seen in right substantia nigra (dotted line indicates, Panel 2b). The hyperechogenicity

was seen in basal ganglia (Panel 2c).
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Figure 1 A 9-year-old boy presented progressive headache with vomiting and came to clinic in
August 2014. CT and MRI showed a space - occupying lesion in the fourth ventricle. Then an
exploratory craniotomy was performed and postoperative pathological diagnosis was medulloblastoma.
CT showed a hyper-density mass in cerebellar vermis and the fourth ventricle (arrow indicates, Panel
la). Sagittal T\WI showed a slightly hypo-intensity mass (arrow indicates) growing from the vermis
into the fourth ventricle. There existed linear cerebrospinal fluid spacing between the front edge of
tumor and front wall of the fourth ventricle (Panel 1b). Axial T.WI showed slight hyper-intensity (arrow indicates, Panel Ic). Axial DWI
showed hyper-intensity (arrow indicates). There were several patchy distributions of hyper-intensity in the right cerebellum, suggesting

dissemination into subarachnoid space (Panel 1d). Axial enhanced T\WI showed uneven enhancement in the fourth ventricle (arrow
indicates). Patchy enhancement of left brachium pontis and right cerebellum could be seen, suggesting pia mater metastasis (Panel 1le).
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