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H ¥ : R0 BRI (TCS) MR R M R B (ET) XA &0% (PD) 512 W s R L MME . T7¥E: [
JBEAN20265] T AR B2 HTET X PD HEZ TCSIR A K B3, HHPDEE 1144, ETHEE88H]. HEIHFL
BARAXMISNE B FEER. SSNE E EHRE P S IR L (SNE EE/HRER, S/M) 2R
E 4%, EITROCHEZSHTSNE E AR &S/MZHPDEIRGE. &5R: MARETCSEESHERE
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Abstract

Objective: To explore the clinical application value of transcranial sonography (TCS) of the substan-
tia nigra (SN) in the differential diagnosis of essential tremor (ET) and Parkinson’s disease (PD). Meth-
ods: This retrospective study included 202 patients diagnosed with ET and PD at our hospital, who
underwent TCS examination, comprising 114 PD patients and 88 ET patients. The bilateral SN hy-
perechogenicity area, the ratio of the bilateral SN hyperechogenicity area to the total midbrain area
(SN hyperechogenicity/midbrain area, S/M), and the grading of SN echogenicity were calculated and
compared between the two groups. The diagnostic efficacy of SN hyperechogenicity area and S/M in
diagnosing PD was analyzed using receiver operating characteristic (ROC) curves. Results: The TCS
quantitative parameters showed that the SN hyperechogenicity area in PD patients was significantly
larger than in ET patients (0.34 + 0.09 vs 0.18 + 0.06, P < 0.05), while there was no significant dif-
ference in midbrain area between the two groups. The S/M ratio in PD patients was significantly
higher than in ET patients (0.10 + 0.02 vs 0.07 + 0.01, P < 0.05). The ROC curve for diagnosing PD using
the SN hyperechogenicity area showed an area under the curve (AUC) of 0.70 (95% CI: 0.60~0.78),
with a diagnostic sensitivity, specificity, and accuracy of 74.38%, 65.20%, and 68.01%, respectively.
The ROC curve for diagnosing PD using S/M showed an AUC of 0.65 (95% CI: 0.56~0.70), with a di-
agnostic sensitivity, specificity, and accuracy of 67.11%, 60.98%, and 64.20%, respectively. Conclu-
sion: TCS of the substantia nigra is helpful in identifying abnormal SN hyperechogenicity. Quantita-
tive parameters can provide significant reference value for the differential diagnosis between PD
and ET patients.
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1. 5l

4= 7% 993 (Parkinson’s disease, PD) & — it AT PE M IR AT M » S 7R SR A0 5 i b PR RE B0 158
BANRLE, VARCODHRFLHA R[] MHREL, Hisl “Shridt” R 50)E s A A (HAE IR
PRSZBE R, 8% 0 2 SRR IR ARSI bR SR FIWr . X T AR O BN “HRHRR7 13k &
&, CWHEAAER B W — BACTERR R, B LR IR A R T —— R TR L, RIS
RETIE 24% [2] [3].

MIRIZRBRE, FENEIR - R IR T b, B G BRI () — 2o R M2 () i 28R AT PR 4 AR 2R
A TR AR RN E R B, B L “ O3 IR R k1 2 B (essential tremor, ET) 2547175 & 11
M-S AREEEAE, LARMAE N SRR S5 S 1E[4]. ET MR AEE & WIS shieiT e —, ZORHEZ S EME
(BUEsh ) B A, EIHFARE “FRB7 Xaf—: BREHER, BE R RARSE, B
J—SeRE s RER, LRWdnAR. RNk RS, E AR (5],

AT E BT CT. MRI SEFAR A TR X 0 & P PD SR gk & Pk PD, (HIX Se i Hl 5
B BUBRPEIARTRAR . J—J7 T, HOt RS CT (SPECT)AIIE L1 &4t i )2 AR (PET) XX 43 PD R B

il
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ET M8, EMmiss. BRREIMZ[6]. afskil, BIEATCAILE, IEK EAS D —FRERT S, E
THET SRR E X 4 PD 5 ET. F7E 1995 4F, Becker %5 N5 Ik#Rk7E: Fl 4 /i /i (transcranial
sonography, TCS) Rl LAZE PD i3 & I W %2 51| % Jiii (substantia nigra, SN)fJ “&lal /" RBU[7]. B, BRSE
X e T ADIEE, 1AL TCS £ PD 121 LA & £ Fhiz 3t o i S ANEL[8] . ABAE R B A B,
TCS fE24 PD W TR FEAIR 4 20 . S SE — s, A EINERAERUE B R R iR 45 77 T )
REAFAEZE e, IXE7E A RELE TCS MR “IIATI 577 o B TIXEHE &, A5 B 1T TCS 1£ PD
W EBRSEASH, TR HIE AT PD A1 ET X4k ?

2. ZEREHE
2.1. ARTR

IEHY 2023 4F 12 ] % 2025 4F 12 AfEARRBi & NEiZ sz B & A &1 ET & PD B E 1k
TR S INARUE: 1) i >18 &5 2) REWALA e /MRA R (TCS) B E; 3)ET &4 (hEJA
RAEFEBLMANAITTE 7 (2020)) AHIFRAE[9]: 4) PD KL I 4 AR5 24 2 i ZE IR R 2 Wi bR e[ 10 5)
CAE RS FE; 6) IRRBIRIS 4. HEbRbrdE: 1) G&IFHARPIXIE REURIT RN : 2) 3F ET FrEi it
TR IR E, 3) AEAE XML RS AS R AS: 4) BRAEATINIATE B REGETT: 5) i 3 AN A AR A
4Mbi . it UPDRS I $E50 3l PD B iz sh3hRE . Hoehn AT Yahr ¥-433F4h PD BRIl A ™ EAEE[11] .

22. U/ER*

K FH Philips IU22 (02 E 8 R4 (CCRIAEETT, USA), Bt S5-1 B A1 BB FERE 1R Sk (% 1.5~3.0
MHz; ZhZSTEH 45~55 dB; FUARIASE 14~16 cm). {fHEA AR LR EETHMERAR, $FE).
ZAEAMES, Sefw el — Ml [F— AR IRL B, SRR UG EAT A . R RS
R TR B e i~ T 23R I 5 SR AZ (LIN) I SR s — (0 56 B 8 e AT 6 414 . 76 TCS
KA AT, A5 AEE X B HIG R S S i2 ARG s W A R, B R AA—8, W =4
LR(>10 FFREFE 2L H>2 47 TCS &I0) e . X AFETE 2R T (SN) i (B A5 3, T o 7K P A B8 1 = 20 ) il -
D “HPGER ™ AR IX & SN El A X . 3% Koloudk 25438 H 2K 8 B4 bnite, DAL XTI, 76 11
UL BXE SN I AT Fa IR ARYE LRI, TEFME & SN & lal /X . Bl S THEDON SN ]
TR 5 o i R T AR 2 (SN B A /P i TR AR, /M. 24 SN HIAR > 0.25 cm? Ail/ak S/M > 7% 5E 9 SN
BHAE: BN i BRBT [l A 2 2 TR 50K, AR B2 A2 DZCM @A, 2 RRER
LR TPATE LR SRR, LG BTV IV R FEEGR R S, FIRIEBZEA 2 VN
BERFERRIEI R, TR . e AR >TIZc 8 5 vy [ 75 PH 1

23. GrEAE

K SPSS 25.0 (IBM, Armonk, NY, USA)BH T4ttt . #F & IE S A R R LA + drifEERoR,
HIF L BRI 7 ZE 50T AR IR 0 A5 (0 TH 2 PORER A A A2 280 (DU o Dz R FR) 27, 4HL IR LR R AR 56+
BB DT 20 L) 2o, AR EL R A o2 K56« 22 1) 32 i3 T /B4R 4L (receiver operating characteristic,
ROC) £k /3 iz Wiifie, 5012 Wr PD (R IBE . H5 5 e kmfitE. P <0.05 NZERAF 5 Lo

3. R
3.1. A AR IGRISMEEL B
AR AT Ik 284 42 5% . 42 42 5% IFSETEE HAD B e HERR . 242, 140 4% PD B,
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102 44 ET S48 1 Ja 8200 TCS Mt PD 4 26 44 H4(18.6%). ET 4 14 4 34 (13.7%) A i
HAEARTHAR. &2, 202 XS 5EMINET T BEN D ERIGRFHEN R 1. SAEEFR AN
TG 2 R . /£ PD 4177, Hoehn A1 Yahr ¥#43 % 1.58 £0.70 (Fi [l 1~3), UPDRS Il ¥4} 21.03
+5.98.

Table 1. Comparison of clinical characteristics between the study populations

= 1 AR ARFImRZERIEL AL

TE PD #(n = 114) ET #4(n =88) P {&
(%) 60.24 + 9.40 61.38 +£10.13 0.72
2 NFU(%) 38(33.3) 32 (36.4) 0.78
PR R ) (4F) 352+1.36 471+2.09 0.12
RIFERE () 57.06 £9.71 55.60 + 7.92 0.44
PD ZXji% 22(%) 20 (17.5) 0(0) <0.001
5 =% % 58 S (mm) 6.19 +1.87 6.04 +2.20 0.38
Hoehn A1 Yahr ¥£4) 1.58 +0.70 NA NA
UPDRS I ¥4 21.03+5.98 6.98 + 2.60 <0.001

32.PD BE R ET £ TCS EESHLLR

AW FERANN PD B 114 6], ET B3 88 47, W4l TCS B ES ML R /R, PD 3% SN &
o] P AR S 2 v T ET Hi#7(0.34 £ 0.09 b 0.18 £ 0.06), ZERAE G2 EE P <0.05), TR EE
#5%, PD ¥ SIM B2 5T ET £3(0.10 £ 0.02 £ 0.07 £ 0.01), ZRAFAEG T EEMEP <0.05), W
20 PRAHIA] G RO R B AL LU LA 3.

Table 2. Comparison of quantitative TCS parameters between patients with PD and ET
#2.PD5ET BE TCS EESHLLR

Rl SN = =l FE T AR (cmd) T A (cmd) SIM (%)
PD ZH(N = 114) 0.34+0.09 2.40 +£0.27 0.10 £ 0.02
ET 41(N = 88) 0.18 +0.06 2.28+0.11 0.07 £0.01

t1H 2.19 0.42 2.48

P{H <0.001 0.27 <0.001

Table 3. Comparison of substantia nigra echogenicity grades between the PD and ET groups
52 3.PD K ET ¢AfNEREFRE R

Jiii 2 5[] e
2H 51
| %% 2% 2 IV %% V&
PD ZH(N = 114) 0 (0%) 18 (15.79%) 48 (42.11%) 32 (28.07%) 16 (14.04%)
ET #H(N = 88) 12 (13.64%) 63 (71.60%) 8 (9.10%) 4 (4.55%) 1 (1.14%)
I8 30.28
P1E <0.001
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3.3. ROC &Nt BEFERS S/M {EiZH PD BO%EE

JH s 2R 55 B] A A2 W PD I ROC 2k 25 3B AUC A 0.70 (95% ClI: 0.60~0.78), 27 R B
R S HERAME 23 S 74.38%- 65.20% K% 68.01% (141 1), idiid S/IM 12t PD i) ROC £k 4 SR EK B AUC
4 0.65 (95% ClI: 0.56~0.70), 12 R e 57 FE S HERf % 73 738 67.11%. 60.98% % 64.20% (4] 2).

i 5 5% [B] 75 56 BE B 2 Wi PD RO C Hh 2%

100

A

------

.....

80

60

REE

40

20
AUC =0.70
P <0.001
0 I 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1
20 40 60 80 100

100-45 7 B

Figure 1. ROC curve of substantia nigra echogenicity for the diagnosis of Parkinson’s disease
[E 1. FEREAEEEIZET PD B ROC iz
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Figure 2. ROC curve of the S/M ratio for the diagnosis of Parkinson’s disease

& 2. S/M {Ei2 87 PD 19 ROC fhkE
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4. W1ig

AWFERW T TCS 7 PD 5 ET Shl2 W il R S HANME . @i PD #1 ET B 3H47 TCS K 4,
RILPD BFHIIEFI(SN) R A AR E T ET &%, HPDEENSM LEBHEST ET BF, X
Begh CFF T TCS fEX 4 PD TET H I 7,

IS W HEA I S B, R RAEIRIR L, PD HRS FAE R BT m ik 24% [12]. BRI, &
WL T TCS 7€ PD A1 ET SHi2 Wi 1078 77, JUHAER KRR IMBIE L~ . AP 7H, PD B3
f*) Hoehn £ Yahr 3434 1.58 £ 0.70, KM K ZHEFH LT PD B RN B . AR T4 Rt — PR 1
TCS 1£ PD 2 Wi (8, JCIHRAE R B, TCS R i i 2 ot i e [ R I 2 X 43 PD Al ET . Ak,
UPDRS Il P40 7R, PD EBE RIS m T ET B, #— D300 T A EIRKRI L ZER.

TCS 7 PD 3 REAE ROR 1) B 5 i [8] 75 (SN+), X —45 51 5 DIAE I 78— #[13]. BE#E TCS HiR 11
AN A 5 TSR 6 22 (AT 2 AIE B L5 e [ 7 A A PD A Wb 64 ELAG 8 v R ORIk R R S [ 14] [15]
5 Luo WF ZE7EH B ABEH ) TCS AT 45 ik —2, FRATFFEUIEES] PD B H ET A RILH 5 8
P BT e IR FE R, B SN e [B]FE AE OG 8 B AR bR AE B B T B ) S . AR, IR
TR W RE ) BT SRR BRAEAE 25 5. Luo Z57E PD 110 . ET 30 i J2 8 110 45l it o,
S FH B AL 4 BB (1 SN s |l A A >0.20 cm2, S/IM>0.07)4R 45 T4 il “HER R AR RAETE K
ET FEAR R I A BAFIH R FH ROC 73 A% i 8248 5 EAT 8K X 43 RE /I VP4, 27~ SN THIFH(AUC = 0.70)
5 SIM ELAE(AUC = 0.65) [ % 5 RE 1 N2 K. BidZ= R T RE 5 G0t D& (B EHERF R 5 AUC I
AEEAN) ET BEARE S IR R B B & AR R S ERAR 2 5, DL o T 5 HERR LA R4 5% [14]
AufFiidt ROC Mz #ritAl 7 TCS fEilfid SN [ A HIFRF SIM LUESRIX 70 PD 5 ET H 2k
ft. MW E(E RS AR SIM LE)#RE < H TCS f£1X 4> PD 5 ET i BA — & 1 R
R, H o B o [ TR RS W R . AR, ROC 43 AT i 7s H 4 5 R 6 U H 25 7K F-(SN TR
AUC=0.70, S/IMAUC=0.65), TCS Hi&&1E N “Lia 2 W sl (diagnostic battery) ” ) —#i4y, ElH TCS
LI PR SLAAAE . SR PPl (W1 UPDRS) 254 ) B J i B RS2 8 2 ke B 55 Z 4EIERBR A 1, DAR
LRI WTHERR I SRR AT P . RSRBE AT — DR Z TCS 48br-5 1k RAR & AT BC & AT 73 (1
Flg, FEEATHEYE. 2O BAF H BRI I S E -

SR, ABFFRAEAE — @ W RIRYE. Bk, RERINNER 7 Eha#En) ET A1 PD &3, A THF%
FEAEAIR, MTRERAETEARBTA BHEIAMZ M. HIR, B0 58FEIEREAL, Kty
NIRRT o X — A EE TCS A58 BN S WL, 2SR F i A B Sl o 55, ASHFF ST AR T TCS
BEUG € S ECR BTV, AR T AT H R gs & HALRAZ 50775, 0 MRI B¢ PET, DLE—BI30IF
TCS 2B 2 6e »

&2, TCS1E PD 5 ET Ms e W BAA RAFIIEIR R A AT S, JCHAESHRA BRI, /EA—Fh
AN G HEAE H AR R IN 77 72, BTz 0 I E. Rk, BEERIFRIIRN, TCS AH MK
4 PD RHAZ W AR R IS I 2 T2

= A
I E AR A

SE K
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