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[Abstract] Objective To investigate the change in choroid plexus (CP) volume in Parkinson’ s

disease (PD) patients with different cognitive states and its correlation with structural volumes of other brain
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regions. Methods A cross-sectional study was conducted on 48 PD patients admitted in Department of
Neurosurgery of the First Affiliated Hospital of Army Medical University between May 2023 and April 2024,
and on 35 healthy controls (HC) recruited through a physical exam center. According to the results of Mini-
Mental State Examination (MMSE), the patients were divided into PD with cognitive impairment (PD-CI) group
(n=27) and PD with normal cognitive function (PD-NC) group (n=21). 3. 0T magnetic resonance imaging
(MRI) was performed using MPRAGE sequences, and CP volume and volumes of other brain regions were
obtained using FreeSurfer 6. 0 software. The CP volume was adjusted by calculating the ratio of its volume to
estimated total intracranial volume (eTIV). After controlling for confounders, partial correlation analysis was
used to assess the relationship between the CPV/eTIV ratio and the volumes of other brain regions as well as
cognitive scale scores. Additionally, multiple linear regression analysis was performed to further explore the
relationship between CPV and cognitive function in the PD-CI group. Results Compared to the HC group,
the CPV in the PD-CI group was significantly larger (P=0.029). In the PD-CI group, the CPV/eTIV ratio
showed significant positive correlations with the volume of the lateral ventricles (r=0. 689, P=0.001), the
volume of the third ventricle (r=0. 592, P=0.006), the volume of cerebrospinal fluid (CSF) (r=0. 508, P=
0. 022), and white matter hyperintensities (WMH) (r=0. 486, P=0. 030), but was negatively correlated with the
volume of the caudate nucleus (r=—0. 530, P=0. 016), the volume of the thalamus (r=—0. 477, P=0. 033), and
the MMSE scores (r=—0. 483, P=0.031). But in the PD-NC group, the CPV/eTIV ratio was only positively
correlated with CSF volume (r=0. 571, P=0. 021). Multiple linear regression analysis indicated that the CPV/
eTTV ratio and MMSE scores remained significantly negatively correlated in the PD-CI group (B=-0. 388, P=
0. 046). Conclusion Cognitive impairment in PD patients may be closely associated with the change in CP

volume, suggesting that the volume can serve as a potential imaging marker in assessment of cognitive
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impairment in PD patients.
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SL(P<0.05) , MAEAF#S PE A H-Y 43 22 50
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2.2 PD#iL5 HC#LCPV £ %

PD-CI 21 5 HC 4 A b, CPV & 3% W = [ (1. 64+
0. 62)vs(1.29+0. 29)mL, P=0. 029 ], HIREA WEH)
it 2% 5,3 HC 41 . PD-NC 41 &% PD-CI 4 i CPV
[(1.29+0.29) mL.(1. 47+0. 38) mL.(1. 64+0. 62) mL]E.
FHRRUIER eSS, X CPV I TRAESG ,CPV/eTIV HAETE
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®1 PDASHCAHA—RERMER LB 745,41 (% ), M(P,, P,y) ]

¥ IEJG P
N HC 41 (n=35) PD-NC41(n=21) PD-CI41(n=27) FIHCIE P4
HC vs PD-NC  HC vs PD-CI  PD-NC vs PD-CI

AR % 62.77+5.12 61.24+5. 64 64. 198. 68 1. 062 0. 354 0.678 0. 840 0.413
P51 1.769 0.413 0.720 >0. 999 0. 690

i3 16(45.70) 13(61.90) 12(44. 40) - - - - -

fegics 19(54.30) 8(38.10) 15(55. 60) - - - - -
AR - 6. 62+5.23 5.85+5.05 0. 495 0.623 - - -
ZHE ERR/AE 14.0(11,15) 9.0(9.0,13.5) 7.0(6,9) 32.902  <0.001 0.083 <0. 001 0. 009
H-Y 4344 - 2.41+1.13 2.54%1.07 -0.532 0.599 - - -
MMSE 53 30.00(29.00,30.00)  29.00(28.00,30.00) 23.00(19.00,24.00)  58.970  <0.001 0. 488 <0. 001 <0. 001
CPV/mL 1.29+0. 29 1.47+0. 38 1. 64+0. 62 4.546 0.016 0.193 0.029 0. 602
CPV/eTIV/x107 0.90+0. 18 1. 00+0. 19 1. 12+0. 37 4.026 0.025 0. 381 0.029 0. 304
M2 e TIV /X107 13.88+3. 74 17.55+6. 89 18.28+7. 85 5.257 0.010 0. 095 0.033 0.981
S5 I /e TIV/X107 0. 88+0. 21 1. 000. 32 1. 2620. 44 8. 106 0.001 0.414 0.001 0.067
CSF/eTIV/X10™ 0.74+0. 13 0. 80+0. 19 0.92+0. 15 9.863  <0.001 0.475 <0. 001 0.039
WMH/eTIV/x107 1.10+0. 75 1. 34+0. 69 1. 63+0. 68 4.191 0.019 0.728 0.015 0. 468
FERAZ/eTIV/X107 4.71+0. 44 4.38+0. 54 4.27+0.45 7.392 0.001 0. 042 0. 001 >0. 999
/e TIV/X107 10. 210. 87 9. 5620. 96 9.56+1.01 4. 680 0.012 0.048 0.290 >0. 999
eTIV/mL 1416.71£121. 52 1482.41£158.94 1451.2+128.71 1. 624 0. 204 0.239 0.956 >0. 999
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2.3 CPV/eTIV AR5 At fiss X 25 MR ARAR & P 54T
X} CPV HEATAG IE S , 35 il A5 1) o A A 22 24
BAERMNZM WG, AT CPV/TIV F -5 H A X
LEA IR TR B AR G408 . 7E PD-CTZL 7, CPV/eTIV [
18 55 % 25 1R 2 (r=0. 689, P=0. 001) . 45 = fii 25 1A 2
(r=0. 592, P=0.006) . CSF {& F (r=0. 508, P=0. 022) .
WMH A1 (r=0. 486, P=0. 030) & 5 3 1F A1, [F I 5
B R 4% K B (r=—0. 530, P=0.016) . = i & FH (=
-0.477,P=0.033)., £ PD-NC 4 ,CPV/eTIV L {HAY
5 CSFARFR (r=0. 571, P=0.021) & B #F FAH X . 7F
HC 21 1, CPV/eTIV FAE 5l ik = & 2 (r=0. 352, P=
0. 048) 45 = ik 2 A& 1 (r=0. 590, P<0. 001) . CSF A& FH
(r=0.383,P=0.031) 2 B FIEAHK(FE2).

FR2 CPVTIVILESEMBRZEGSHHX R

HC# PD-NC#{ PD-CI4
r{l PE rf P{E i PAH
A i = 0.352  0.048 0.193 0.473  0.689 0.001
o= 0.590 <0.001  0.318 0.230 0.592 0.006
CSF 0.383  0.031 0.571 0.021  0.508 0.022
WMH 0.396  0.025 ~-0.150 0.580 0.486 0.030
AR 0.218  0.231  0.323 0.222 -0.530 0.016
el 0.040  0.828 0.091 0.738 -0.477 0.033

MMSE#74r  -0.118  0.522  0.306 0.250 -0.483 0.031

2.4 PD-CIZL% CPV/eTIV leAh 5 A 43 R 09 % %

FEFE I T AR IS M 52 208 AF PR T2 1Y 52 e
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MMSE $F/3 5 2 2 A 56 (r=-0. 483, P=0. 031, 2) .
it — 20 22 0t B 38T R, 38 A0 KA
13 (B=-0.388,P=0. 046,%3).

3 itig
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e PN
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IR AN RS R R, CPV R N S
28 RTINS BCSFB i B PRI 7. amsyn Y
AR TRT RE 20 LA/INIE B 240 Ay A3 1 L 4 L, O
PR EANIZECPRERR . X AT RER CPV B KA SN 22
— o BRICZ AN, CPAE Ay FE N A A 2548, AR I
SEC M« K 0 2 AT e R
CPVIHIR. AWFFEHIRAR LI PD-NC 415 PD-CT 4 I
HC 41 CPV AL 3% 22 5%, {H CPV LK CPV/eTIV b
AR RS . HE 25 % 3 CPV 38 K AT i
IS5 PD R DN RE ) A R . AT R
SELR I CSF T 1 AB,y/a-syn LEFERRAIL, FTRETE S 4F )5
i CP AL, A I RE T i — 20 TR . R,
PD P Y CPV 22 A n] REAE Dy i 2 b e B 5 R i
NG R A 2P A TR AT PD ARG IA A
PR e BRAIL I S it 1 E B A AR SRR
3.2 CPV 3 X 525 #) TACE N S Ty fik 0 A8 % P

CPAE Ry CSFAEFR L £, CPV HYME K AT RES 1252
M) A S 9bk 1 R GE Y T W25 4 . CP M RERR A% AT g T 2L
CSFABFR S BEM S ik R U k. A BFE
R, AD B H AN % 4 K AT BE S ik CSF A8 24 5 1Y
25PN AN, CP I BRI SR CSF RS, S 2K
UK L 2R 0 X6 il 1 9 (AN iR T 2 19 o-syn) B B, A
T 9 S0 2R AT G 1 B i T L4 i
FEFRW], CPV Y 1S I 1 89k 1 R G i 4l 1
WMH R3S . 76 PD A, WMH (R B K gl
2 DN 4 AR FB A 1 42 B I D BE B 15 (Parkinson s
disease-mild cognitive impairment, PD-MCI) #4367 PDD

%3 PD-CIZE CPV/eTIV tb{E5 MMSE ¥4 % T & M B V3 25 47

ISy [l i 52 %40 B Frifii BIE 95%CI P
AR 0.116 0. 087 0. 266 -0. 066~0. 297 0.198
P51 -1.072 1.502 -0. 147 -4.227~2.083 0. 484
ZHHEER 0.767 0.230 0.623 0.285~1.250 0. 004
Y -0.278 0.143 -0.383 -0.577~0. 022 0. 067
CPV/eTIV HAH -3. 62010~ 0.970x107° -0.388 ~7.160x107~=0. 076x10~ 0. 046
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1) O A T, O SR A T RE R RS A
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il 7%t PD R F NI REAR L AR M TR AR . PRI,
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