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Brain white matter changes and correlations with
cognition in end-stage renal disease patients
with secondary hyperparathyroidism based

on local diffusion homogeneity values
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Anhui Medical University, Hefei 230032, China)

[Abstract] Objective To investigate the changes of white matter in patients of end-stage renal disease (ESRD) with
secondary hyperparathyroidism (SHPT) by using local diffusion homogeneity (LDH). Methods Fifty patients diagnosed
as ESRD and underwent hemodialysis were selected. According to whether with SHPT or not, the patients were divided
into SHPT group and non-SHPT group (each n=25). The cognitive function was evaluated with Montreal cognitive
assessment (MoCA). Then MR plain scan was performed. The LDH value of white matter fiber in the whole brain were
compared between 2 groups based on voxel. Results Compared with non-SHPT group, SHPT group showed diffuse and
symmetrical LDH decreased area in bilateral cerebral hemispheres, and in the focal right cerebellar hemispheres (all P<C
0.01). The areas with increased LDH value were mainly in brainstem and cerebellum (P<C0.01). In SHPT group, the
total score of MoCA was negatively correlated with the level of iPTH (r=—0.525), positively correlated with the level of
education (r=0.413). The total score of MoCA was positively correlated with LDH value of left corticospinal tract (r=
0.500, all P<C0.05), while the level of iPTH was not correlated with the LDH value of different brain regions in SHPT
group (all P>>0.05). Conclusion [LDH value can provide information of the white matter's LDH in ESRD patients with
SHPT, and the changes are related to cognition and clinical indicators.
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H SRR ANTAL (MoCA) i RIS NN DI ik, 35 4T MR P49 K DT 804 R 46 , 6F 42 il 14 5 £F 4t LDH {5 #E 47 5 F 14
A L. &R AR SHPT 41, SHPT 21 5 S8 A AR 21 BR 98 18 M 6 FR 434 19 LDH B AR X8 A7 /0 i > 3K )
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FMEER GPTH K2 AAH X (r=—0.525) , §Z B K2 EMK(r=0.413) . 57 M & B H #EH 19 LDH {6 2 1IE4H
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AR W 'E JK (end-stage renal disease, ESRD) &
&5 /NBR U8 33 3R (glomerular filtration rate, GFR) <<
15 ml/(min + 1. 73 m®) 807 2K AV E JEE AR 7
CUn 2 45 1 V0325 AT B 325 T ) 1 2 B B b
JE s o 7T 5 | dES 40k &2 M TP 55 i 2 B8 UL #E JE (secondary
hyperparathyroidism, SHPT) , £ {& Py F IR 52 If 3
% (parathyroid hormone, PTH) J} &, SCHAM R &
PTH Jhm vl 68 5N M BB A 5¢, PTH A8 1l i
I L ) i 2H 2 BT 2 1 | S A 3K AL L5 )R
P M ot TS BOM B 05 DA T 52 A N 3 RE
ESRD 3% SHPT & 3 54 i £ 3 #2001 ) fiE B
1 XU AR H A i B2 06 T SHPT J8 3 A A1 fig
G T 45 # BCAE BB 9T . GALANGS #8214 —Fl 3 11
W 45 b Jmy &R R — 3 P (local diffusion
homogeneity, LDH), DL 4 [ #b #8 7 i 1 5 20 A%
LDH & —Fh JCHE A R B AR B35 £, i Jstds DWI iR
0 TN B RO B G R U)K R Z B 58 A
PECH T PR R AHRIES . AWFSE DL LDH 254 54
F| JR AN HBF 45 ( Montreal cognitive assessment,
MoCA) 13 KA SC I IR 2 80, W% SHPT & A
Kol BB e A, LU Sk A B IR 5% IR R
(immunoreactive parathyroid hormone, iPTH) X} F
TN L) B K i 1 5T 235 4 1 52 il i AR S AR 2% TR A L Sy 3
fit SHPT 1 245 05 ALl K it y7 7 S BE s i
1 BEREFRE
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1% 30~51 %, (42.0£7.5) % , ZH FAERR (9. 36
+£2.86)4F ;4 SHPT 4. 55 15 f4, % 10 f4] , 4F % 32~
56 % ¥ (42.3+£6. DX, ZHHFR (9. 4443.23)
i, BEWT MR KA FT#2Z MoCA MK, i 1 &%
FHE B IEATPEA . AT 98 48 B B 10 B 25 51 S it iR
HF B E AR E .

1.2 U5

L.2.1 KFINREIFHT R MoCA & RPN )
fig, BL5r 4 30 43, =26 43 IE K . 18~25 43 R §% BN H
DIREREfT . 10~17 23 R rp B <<10 434 & N HI D) B
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1.2.2 i MR H#f R H Siemens Magnetom
Verio 3. 0T MR #5435, P £¢ 8 i i Sk HRLE &, Vg A&
HANEN, JE AT B MR B, SR TIWIL, T2WI,
FLAIR J¥5 &% DWI J3 51 45 . HEBR i 4 #4551 95 722
SRAE DT $ds - 5% 1 SR A Ak o 45 DUl B BE [l % 7
S FOV 250 mm X 250 mm, %6 [F 256 X 256, TR/
TE=2 300 s/2.27 ms,TI 900 ms,ZJ% 1 ms,/Z[E
0, HRAE 176 240 B s SR 0B & B e 18] 3% -
i 1% 51, TR/TE=8 400 s/84 ms,FOV 256 mm
X 256 mm., HiFE 240 X 240, 32 A9 B ARORS B 7 A
K2 2 mm X 2 mm X 2 mm, b €4 % & 0,
1 000 s/mm*, )& 3 mm, JZ[E#E 0, R4 50 F B
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fiif DTT B AEAE 7R BOm AL Bo B (b=0 s/mm*)
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R0, 2, R FEM AR, KRS 1 LDH K
FH RIS A Sl 2 P 5 R B 5 56 21 FA B 2R B R
[] A AR e 4 1) MINT152 =5[], SR ) SCERPERETY Y
FEAS ¢ K6 56 155 Y 43 Mt DTT B4, T B (8 3 o
(threshold-free cluster enhancement, TFCE) & X 4
8] 22 5 A 4t it 2 2 L X (P<<0. 01 A AR B>
100) . R FSL HF A A7 1 BB b o H e ) 07 8
L3 SEIFS4r 4T SRJH SPSS 25. 0 it 43 HT 4k Ak
TR ORSR WA S, FEAS ¢ K 30, THECHERER L K
%, 43Ht SHPT 41 MoCA 214345 iPTH A K 25 5
i X LDH B 19 AH 5C¥E SR T Pearson AH 3G 73 Hr W %¢
iPTH {6 5 22 5 i X LDH {8 (9 #1CHE, P<<0.05 K
LERAGIT¥E L,

IR R 22 T G2 8 L (P ¥>>0.05), SHPT 41
MoCA SIP4HE T-9E SHPT 4H(P<<0.05), L% 1,

2.2 EZESFMXHE M EAE SHPT 41, SHPT 41X
WG 3Kt BR824 L 6FBR 43 A 19 1 115 LDH {8
A A M0 /0N i 2 3k 1 3R ke LDH (IR X (P 35 <
0. 01, &l 1), Jili T Ko/ INii B 43 X358, LDH {EL3 &5 (B 2)
2.3 SHPT A& KM KEHEE MoCA BIF4rH ¢
PEZrHr SHPT 20 MoCA M43 5 iPTH /K F & 1
MR, 5ZHERERIEMCPH<0.05), L% 2,
2.4 SHPT 41 MoCA MiE5 & iPTH /K5 2% 5 ik
XA A EPE S Hr SHPT 44 MoCA BiF4r 5 42 fz
A E R Y LDH {8 2 IEAHE (r=0. 500, P=0.011),
ULIE 3, MoCA B PF 4355 oAb i X () LDH {5 3 TC W]

2 H#R AP #4>>0.05) ,iPTH /K525 5 M X A9 LDH {H
2.1 ZHE IR R & MoCA JMITE4r i 2 H B HE YIJE AR (P #4>>0. 05)
F1 2 HBFHIGIKTE KX MoCA BT AL
415 % AR iy 5 ZHE IR g i i 45 #75K E JRE
- (€11D) (%) B /1) (4F) [G:D) (mmHg) (mmHg) (mmol/L)
SHPT 41 25 42.2+7.5 14/11 9.3642.86  40.76+18.28 144.52419.20 88.00411.48 26.14+7.08
ik SHPT 41 25 43.0+6. 4 15/10 9.44+3.23  38.44-+16.84 135.76415.37 88.72+12.67 26.01=+8.06
o/ 1l . 0.12 0.77 —0.09 0.47 1.78 —0.21 0.06
P14 0.33 0.49 0.93 0. 64 0.08 0.83 0.95
1 LT JRIZ I35 45 W #$eRK D iPTH MoCA
- (umol/L) (umol/L) (mg/dD (mmol/D) (ng/ml) (pg/mL) )
SHPT 40 962.9+212.19  447.0+4238.42 2.3740. 33 1.2640.12 8.75+4.62 1 457.00E682.60  22.9242.22
4k SHPT 4 914.48+274.11  463.00£52. 40 2.25+0. 20 1.2740. 10 8.75+4.62 35.68411.01 24.96+1. 59
1/l 0.70 —1.23 1.50 —0. 37 —1.93 9.47 —12.66
P{H 0.49 0.23 0.14 0. 74 0.06 <0.01 <0. 01
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I T2 —0.130 0.535
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R —0. 251 0.226
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iPTH —0.525 0. 007
0.650
L ]
0.625
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o ) °
0.600 i ® ®
= 0.575 °
il s :
0.550 8
e ° °
0.525 °
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3 itig

A 5T R ] LDH M E il 4 5 1 2 18] A o R
fif . BEAEXT T ESRD 8 % 5 11 5 o 22 i #F 55 7% 48 v
FTRENIE I FA P 50 FR E (mean diffusion,
MDY 255 LDH JH T 3 AE K 43 T 97 H7E 41 58 o i %

AAH I L I TR 7K 43 7 SO 445 g A S5 1) =5 44k J) AT
ARPEST . ARAR R FR T LI B LA AS 1R D) R I B 5 )
U, 224 kIR (1 — SR R 2 BB R B, FLAR A iR = A T
RECRFFIE R . LDH S M (5 5 3 9k 80— SOt 15
BB R £ 4 DTT 280 (FA . MD %) REEK: 1)
G F4 Bl 285 4 A0 R I R F 5% SHP'T #8251 14 I3 2
A5 KN HI T RE BE AR OC R AR AR I M . LDH T &
PRI R 4T i R — S0 34 i, ] B 22 B £ 2 SR Y
T B LA AR B 1 ST 4T 4 RO B O [ (19 52 s LDH
38 AT LA i % A o 8 0 R AR B AL R L EL X AR
1225 BB 15 3F JR T W RN . ASBIESE SHPT 4130
ARG 2 BR ORI P X RR P A LDH B A 3278 A B
Baa ESRD.ESRD £ SHPT & & K K2 Bk 3 R 21 4
FZ T =, 2w BEE &0 K LDH
(BT v DX A o 7 o B /0N i 2 78 i B /N i
T 2 o b 22 SR AR AL AT AR K #EVE FH  AH X R il 2
BRI T 32 92005 9 A2 0F o (14 5 M A

KT LDH A 9 25 28 78 A 2= BR K/ i L i+ 119
Ze Stk A A BRI, AT BRI R . TOESCU %1
TN PTH 8508 55 R 40 M P9 45 K 7, 86 8 28 0F 1T B
FHEMMIE T, BRINES 0 % 3 F R 55 7 3 2 A1
* f H ( parathyroid hormone-related proteins,
PTHrP) Al PTH/PTHrP 5% {4 3% R 7 i #X #h 22 R 4t
Wz Gk E /N I URL A0 M b X A R kL T
PTHrP it PTH/PTHrP 52 1A 3 ] 4% ia 38 3% 1, v]
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PTHrP =&k #E iPTH 5158 i 45 8% 115 2 6L b 5
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81 55 K5 #OIR 25 5 2F (mini mental state examination,
MMSE) §ifi 28 W12, AN X 8 48 PF A6 B A7 D g, B B
AR A O v AR AR BIESE R SHPT 418
A MoCA B4y B AR T4F SHPT 41, B & 4R i% |
PR il 4% e BE K LB 45 5 MoCA B PF 43 6 A % .
iPTH 7/KF5 MoCA S 3F4r &2 A ¢, $& /R iPTH A]
RETE ESRD B F NIy fifn h A EZAEH .

ABEFE AN 2 A - D o 25 JE Il W 55 AT R 52 e B
TR 2 OFEAR R /N . SR O 0F 5% 3 A AT 5%
iPTH X i 5 k6 K N0 T 8 149 5% i, {EL il 77 J) B 45 K
I 52 B MM 5 i) 5 AR 4R BB A A2 A8 BB E AT
s

Zi LRIk . fF SHPT 9 ESRD % Jii H it LDH
(BB X 322 F K2 Bk LDH {8 T i IX 3R 48 v 7
0 B/ IN G s B 7R AH 3T /N 1 B T iPTH X K i 2
BRI 52 W) OB 2, A R TS B R B A Ak — 20 B
5% iPTH Xt ik (5T Kk iy i i AL
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