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Correlation between choreiform symptoms of hepatolenticular degeneration and caudate nucleus atrophy on brain
magnetic resonance imaging SHAO Jie', YUAN Xiaofang' , WANG Shijing'> , MING Qingqing', LIN Jing', YANG Caiyu', GAO
Tian®,SHI Yongguang®, YU Xu’ en'?. (1. Anhui University of Chinese Medicine , Hefei 230038, China;2. Department of Neurology,
Affiliated Hospital of Neurology Institute , Anhui University of Chinese Medicine, Hefei 230061, China)

Abstract: Objective
tients with hepatolenticular degeneration (also known as Wilson disease , WD) using brain magnelic resonance imaging (MRI)

To quantitatively analyze the volumetric characteristics of each subregion of the basal ganglia in pa-

and brain segmentation technology, to explore the specific imaging findings of choreiform symptoms, and to assess the clinical
value of caudate nucleus atrophy as an imaging indicator for this symptom. Methods A retrospective analysis was performed for
40 WD patients with choreiform symptoms and 40 patients without choreiform symptoms from June 2023 to June 2025, and clinical
indicators were compared between the two groups. In addition, the two groups were compared in terms of the volume of the basal
ganglia after estimated total intracranial volume (€TIV) correction, and the correlation between the volume of differential brain re-
gions and the chorea subscale score of Unified Wilson’ s Disease Rating Scale (UWDRS) was explored. Results ~ There were no
significant differences in baseline data between the two groups. UWDRS scores showed that the choreiform group had a higher neu-
rological function score (P=0.005) , a significantly higher chorea subscale score (P<0.01) , and a lower hepatic function score
(P<0.01). The choreiform group had a significantly smaller caudate nucleus volume than the non-choreiform group (P<0.001),
suggesting severe subregional atrophy, and in contrast, the choreiform group had a significant increase in thalamus volume (P=
0.002). Caudate nucleus volume ratio was significantly negatively correlated with chorea subscale score in the choreiform group
(P<0.001). Conclusion

quantitative analysis of caudate nucleus volume is expected to become an objective imaging indicator for assessing the severity of

Caudate nucleus atrophy is a specific imaging finding of choreiform symptoms in WD patients, and a

choreiform symptoms and monitoring disease progression in WD.
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1.1 5% BEHUCL R BE 25 K2E ph 200
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PAFRAE: (D) FFE WD B WibR i, 22 ATPTB
R B8 A A P B2 5 (2) BEBC A& 58 i MRIAS
A N VAL 5 (3) [T SR8 MG A 5 (4) i R B
BHOSRTERE P TR 2050 i -3

HEBRPRIE - (1) & I HA R 28 R Go B (i 4
BRI AR ER B A ) 5 (2) £FAE MRS £ 2% 2 iE
CAnAAR P9 4 S A W L A PR 2R PEORE 45 ) 5 (3) I PR}
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1.2 IWRBERE RS M ARMER WD
S8 ARG A TCEREE AL IR 530 P2 - SR E 20 (n=40)
FAESEEHAE L (n=40) . WHE B — BB CAE IS
S RFRAE) , S A A FR AR B A A AL b <
i (serum copper, sCu) . Ifil ¥ i 48 fL. 7 (serum cerulo-
plasmin oxidase, sCO) . 4 # & F (ceruloplasmin,
CP) .24 h FR4 5 BT RE 48 A% « 45 N % 2 I (alanine
aminotransferase , ALT) \ 4% ¥ 2 i (aspartate amino-
transferase , AST) | y-4¥ & Wt 5% K (y-glutamyl trans-
peptidase,, GGT) | S AL ZT & (total bilirubin, TBiL) | B
P2 21 £ (direct bilirubin, DBIL) . [A] 22 iH 21 % (indi-
rect bilirubin, IBiL) | & 4 [ (total protein, TP) . [ 4E
M (albumin, ALB) ; JF£F 4EAb R < 37 W] B2 (hyal-
uronic acid, HA) . J2 K4 1% 4 14 (laminin, LN) . IV 8 Jig
JEE H (type IV collagen, IV-C) | Il L Hij B2 Ji N ¥ ik
(N-terminal propeptide of type Il procollagen,PCII )

1.3 UWDRSHRIFE RS IR
AR PE VP 5 18 4 (Unified Wilson Disease Rating Scale,
UWDRS) X J 3 HEAT P 22 T RE VAN 1 5% 3 A~ 43
1 o3 B UL B 8 4y« #f 22 D) BT 43 (Neurological Sub-
scale, N) T HEZIHETE > (Liver Subscale, L) A f#5iE
JRIF-43 (Psychiatric Subscale, P) , 310 5855 27 T SR
FERVESr, FEEI3 0 0~4 4L 5 NS5

1.4 SKESMRI =4 d SRBITR AR5
XF T A AL E Sk E MRLE LT, F 8, A
synthSR PP A AR ME ) 1T mm £ 9 [6] P T,-
MPRAGE {8, %f & i B G BEAT il A H LA A 48 5 18
47 FreeSurfer 7. 4. 1 1 recon-all i B % A 1 R4 3647
S5y E 5 = 4EF i, ] Freeview T H & TR A
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P, IFXEANEF A A o 1 B8 04T T s AL IE 3050 B o
o Je , DG o B4 i A5CAI R B4 E A A DX 4 6]
AR FR R A 1 1 51 9 R R (estimated total intracra-
nial volume, eTIV) , 776 )5 2258 i1 H1 P s e TTV AE
AR R DA IE AR B] Sk R A /IN 22 55, DI 3R A5
M TE S 25 1 XA R A T4 ] e85, i H] 3D
Slicer 5. 10. 05 H 3k = 4E 7 ARG (WA 1) .

#1 ST MRI =4k g

1.5 itk R SPSS 26. 0 48 it 4k 4
EATEEE AT . THE VORI (R2s) o, 4] U AR
FHARSTAEAS ¢ K565 5 THECHRE LA B sl 555 (A 40 k)
[n(%) 137 4R LR H PR g . ARk
F Pearson A /3B (£ & 1E A 430 4ii ) 5% Spearman AH
KT (AFFEIELS 34 ) . P<0.05 AESRA ST

2 & R

2.1 PHLHEEIELTOR LR PIAL R E
FAI R A R A AR FE AR (sCu sCO (CP 24 h JR
Hil) L REFE AR (ALT (AST .GGT 28 ) M JiF£F 4k b
Y (HA LN .IV-C . PCID) e85, Z R B LG ¢ &
X(P>0.05)(WLF&1),

2.2 WZHHH UWDRS TR %It SEERSEA
I RETE 43 (37. 58+22. 72) i & & T AL BRI AE 4
(25.95+10.76) , =R HA G T 5 L (1=2. 924, P=
0. 005) ; BEEFAE 2L AFIE DI HEPE4 (4. 98+2. 75K FE
P BEOIE 41 (9.86+2.40) 2 % H A G il % &2 X
(1=-8. 492, P<0. 01) ; K #iiE R 435 UWDRS &L 45
E BTG F 5 X (P>0. 05) ;55 27 10 SR ERIE 4 SRS
JiE 41 (2. 63+0.77) & & & T 3F £ B8 4 41 (0. 40+
0.50) , 2= 5 HA 4 i 2+ & L (1=15. 304, P<0.01)
(WZ2),

2.3 WG L MRI A W XA FH FE B9 He
B BERR A RIREARALEL M (0. 312+0. 043) , i 1K
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T AR BRI 20 19 (0. 38820. 024) , ZE R H G i3 X
(1=-9. 803, P<0. 001) ; FEHKi AT LA (0. 746+0. 074),
T ARBEERZH 19 (0. 684+0. 099) , 25 A i 12 &
(1=3.177,P=0.002) . e & HEK MIGE /N H
JOT/INHG B S A A R R o i A5 At g DX AR
FEPZH HUE , 22 R T80 242 L(P>0. 05) (L3 3) .
2.4 ANFERNXAAFCAAE S E T BRERAEAH
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FE R A AR B LY 58 B O IR VT 4 B A oG
(r=-0. 755, P<0. 01) ; AP IRAEZARFR L ASAIR , BREFAE IR
PEo e e 5, AR SRR 4 R R A AR R L
PERTRE AR 43 (7=0. 106, P=0. 515) JC i ZAH e (P>
0.05) . FARBZARFILL 5 Fefli AR RN He e W 2H 25 0 &
FRNE(P>0. 05) ;35553 X 2 0] B R AR L i AR AE A
AAFAE(LFE4) .

F1 FWABREEZEMEE
ekt 5 BRI AL (n=40) G AR BRG] (n=40) SN IEE P{H

F e (n) 23/17 21/19 x'=0.202 0.822
SEL (x5, %) 22.70+4. 99 25.20+7. 39 t=—1.773 0.081
iR (s, 4F) 9.90+5.72 9.756. 34 =0. 111 0.912
il A= A AE A (s )

sCu (pwmol/L) 1.98+1.13 2.42+1.42 1=—1.524 0.132

sCO (0D) 0. 04+0. 02 0. 050. 02 1=—0. 729 0. 468

CP (mg/L) 44.49+21. 30 51.63+19. 04 t=—1.581 0.118
24 h R4 (ng/24 h) 1112, 87+382. 95 1107+253. 16 1=0. 081 0.936
I T aedE bR (2es)

ALT (U/L) 29.73+13. 30 35.07+16. 48 t=—1. 598 0.114

AST (U/L) 27.15+12.35 31.08+15.26 1=—1.265 0.210

GGT (U/L) 34.33+21.49 38. 13+16. 92 =—0. 879 0.382

TBiL (pmol/L) 12. 69+6. 30 15.23+7. 15 1=—1. 687 0. 096

DBIL (pmol/L) 5.06+3. 67 6.36+5.24 =—1.282 0. 204

IBiL. (umol/L) 8. 1324. 30 9.6246. 11 t=—1.263 0.210

TP (g/L) 64.74+4.71 64.51+6.27 1=0. 181 0. 857

ALB (g/L) 41.29+7. 40 42.09+5. 81 =—0. 534 0.595
HFEF b AR &) (zs)

HA (ng/ml) 80. 74+54. 15 89. 84+54. 78 1=—0. 748 0. 457

LN (ng/ml) 37.48+19. 14 45.71%29. 50 1=—1. 481 0.143

IV-C (ng/ml) 70. 21+40. 51 73.56245. 55 1=—0. 347 0.730

PCII (ng/ml) 7.41%2. 85 7. 87+2. 88 1=—0.715 0.477

R2 UWDRSIESXFEE (ws)
T H PEFEREL Ak SR IR 21 tfE P{H
UWDRS-N 37.58+22. 72 25.95+10. 76 2.924 0. 005
UWDRS-L 4.98+2.75 9. 86+2. 40 -8. 492 <0.01
UWDRS-P 8. 18x4.58 8.80+2. 58 -0.751 0. 455
UWDRS 50. 72+25. 98 44.6310.76 1.372 0.176
BN 2.63%0.77 0. 40=0. 50 15.304 <0.01
Fx3 MWHEBRELEBMRIE X EFR L AL 8 (v+s)
g 1X. PEPEREAL B[22 fH PlE

FERA% 0.312+0. 043 0. 388+0. 024 -9. 803 <0. 001
i 0. 448+0. 088 0. 431=0. 081 0.922 0.359
Bk 0. 187+0. 037 0. 182+0. 037 0. 606 0. 546
G = 1.275+0. 647 1. 459+0. 506 -1.418 0. 160
I B 1. 789+0. 204 1. 790+0. 172 -0.032 0.974
/NG Rz 5 7. 288+0. 654 7.4030. 714 -0.750 0. 456
% 0. 19420. 020 0. 198+0. 020 -0.976 0.332
PN A 30. 699+1. 119 30. 495+0. 702 0. 980 0.330
Fr i 0. 74620. 074 0. 68420. 099 3.177 0. 002
Jiki T 1.234+0. 118 1. 188+0. 131 1. 666 0. 100
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AN rfE -0.211 0. 054 0.303 0. 002 0.703" 1 0.307 0.192 0.510" 0.538" 0.022 0.164
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