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XPHER'  FFmBa? g7 7R
WE BH HRLKIEW (ESRD) BN H BTai 4 5 1IA
HITHRE J M A (LR M SCH: . A3k W4 64 i) ESRD
FEAE TN A7 BUAEUE A 0 D E il R oF B3 1) R 5 2
& (DTI) $5cHiE , i T BE T 47 4038 B3 1 28 [ G357 (TBSS)
B XTRACT 43177 vk RS L IR Y80S 4022 5 . i Pear-
son FH I BT RGN 45 4 WS 40 5 MR AE AL HE AR BOA AR DG
BRZMEMMCHE, £R  SXTIAML, ESRD 414 FA
{EFF&E(P <0.05) ,MD AD K RD {3 (P <0.05) , fii 5
BIPRBLE A (MMSE) | SRR R IAHNITAL 3% (MoCA ) 7T
SABIRRE(P <0.01) , LS A F45 (TMT-A) 45334 =
(P<0.05), ESRD 835 040 B i a4 5 0% S W 4
KA A AR R FA (A5 WUEF R ZKE2AAHK, 5
MoCA P43 5 IEAH S, H: MD RD {5 /R 2K P2 IEA G ML
FRET RS B A0 REER Y FA {HS TMT-A PR 2 Ht
K EEMHR | FHER M rh PR K K FA 5 5 HLEF
TREE AR ZE M S R FA 55 MoCA FE/ R IEARE,
H MD RD 16 5 WUEFKF 2 IEA S, 5 MMSE \MoCA 143 2
FORSE A RYATR A 0 e 0 B R B A & L SR FA {E
5 MoCA ¥4y S IEAHIE ,MD RD ({5 R Z K F R IEA G 42
ME R MD RD {85 AL B R B FRIEM X, it
ESRD B MM AR5 58 )2 28, 5 2 A sE
T S S A 5 I TR IR 35 B LI mT R i 1 S 3 28 1Y) s 6 181
KA LA MBI s D I R SR R R
FESES R445.2;R692.5
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LRI A (end stage renal disease, ESRD) J&
P I ) R B B, I B A A /D ek
P FRAET 15 ml/ (min - 1.73 m*) , FFH LA
DIReREts, (AL BARDLHIAS B, A aFst %W, &
PRELIK I B4 ( diffusion tensor imaging, DTI) #1285
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Wy

A wl BEA Filgs

PEERRAGEIN Il FH 25 T 27 4 o8 B 9 28 M) e 1]
715 (tract-based spatial statistics, TBSS) 43 #71 /2%,
&L ESRD F8# 1 iR 1 BT 45 14 SE BV T2 B2 4 X
RE S HON T T RE S AT 5, 15 W) 7ol 2T 4 o i A5
(XTRACT) J&— - E AR EA 1 £ 4k o BUR B sLUZE
8 BT L AT LA A Sl U 8T, IR A~
PR SHESERIRED | XFFIE RN ESRD &
HWUBE R R EARbR/K-F- S IAZhE , >R TBSS 43
B S XTRACT WL £ & 1) i (1 B 45 M el 22, LA
AT ESRD FF AR DI RESZ 45 VB TEAIL I

1 #MREF*

1.1 FFEIE MM 2019 4F 12 A F 2021 4F 8
AR R R 2 5 — B I B B ' 0 9 B B 11
ESRD &% L4 64 (5 24 19, Zc 40 1)) , /B
K 7 ~369 AN A Hrh BB 48 B, KRB Hr
=16 B, MARRE. © BT 4FEH 20 ~
60 % ;3 &3 E NS & @M 5 AR,
HEBRARME . O St B o KB RS A AR @ BEAE /il
G 1 428 S 7 R Aot Z A el B G 3 B T KK
W K AR S (@ MRI K A 2R SaiE, [R4E
SEAHVCHC 47 Bfg R 25 (55 24 1), 2023 ) . o
AL E Y A B S 505, IF & B LR AR
B, ARLECARAEYF T S (1P g
5:20190474)

1.2 EFRTAHFMKX A HKFE NN EERH
18 55 & F1 AR K A ( mini mental state examination ,
MMSE) #4852 5 (trail making test, TMT)-A 54
F IR I FAPT-Al 5 5% ( Montreal cognitive assessment
MoCA ) ZEFEATAGI , IR R RE IR B8 2 e, T 1
R R RATSE B 0 8 S HE e R KA IE 2 b
LI

1.3 mAEAEWIERRE g BB JREA
EIRPRTEAESZ MR R ATHT 24 h N SE RS

1.4 UF{SHE5FHE I/ Philips Ingenia 3. 0T
AR WL 2 K4 DTI M 3D-TIWI $di . DTI $94
Z%(. TR 9 916 ms, TE 86 ms, FOV 256 mm x 256
mm, fE 4 128 x 128, JZ2/E 2 mm, JZ2E 0 mm;b {HH
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0.1 000 s/mm’, ¥ HUEEUEAR FE 7 10 64 4>, )2 %51 80,
3D-TIWI H3iZ % TE 3.0 ms, TR 6. 6 ms, MLEF 256
mm x 256 mm, FA 9° 4H[4 256 x256,)Z2/% 1 mm (G
JEMEIEE) , 2% 221 1] 6 min 12 s, FEXF 2 kAT
HOHLTIWI A1 T2WI $14#

1.5 DTI#BEAER S  FH Mricron 4K R
i DT 4 f- dicom A% %460 il nifie 4% =X, P07
i ) R e IR SAG A  JR 2 ( FSL) X ok i R i
AT TiAL 3 . (D 8 G o) BE R LR B 15 ( FMRIB ) %47
BB IR MRS IE ; @ X b0 EEF R ; @ A9
ki, IE T A ) S B (FA) PR R B
(MD) ihim ¥ R B (AD) FIAR [ 5 R B (RD)
SRIGIEA TBSS 43 M0 58 s AT AR LAk FL v B 4k
T FA RS 52407 AR i 2 58 it ( MINT) 1 152
AR (1 mm x1 mm x1 mm) fidE, #7FH FA K
1%, BR{EERL 0. 2 Az oFH FA B4R A FA S (RD
MD AD RD) 3R HtAE FA B48 0, fe)a kT AKiE
T (CHCP ) F18e [ AE ) 1) i 11 J5 i st P33
fii FI XTRACT #FEAT I B4 431 A 3h 42 5 S,
PP FA MD  AD RD B4 H 342 B
42 S5 REF YA IR il XA 45 T B S 5k
1.

1.6 ZEiTZ4IE R SPSS 25. 0 X Wi plid &
(AR | AR AR AR EA T 0 A L, 5000 e IR A
O3 SR AP BR ST AEAS ¢ AR5, 25 AT DU R FH R AR
K u I DAL + FRiETR ( mean + SE) Fon, B4 [A]
(PE 22 TR X2 K P <0. 05 RS H6 50T
2R, FF ESRD H 4 42 Z5 0 11 5 £ 4 R A
¥ FA MD AD } RD {H 5351 5 835 0 i 23 73
HALFEFRIEAT Pearson FHIEHT .

2 #£R

2.1 WA—MEREREINNERER ESRD
2 55 g HREGT BRZE M ) AR S B E AR R 22 R T
Gt (P >0.05), SI@#FEX AL, ESRD
201 MMSE \MoCA R IF4FEK (P <0.01) , TMT-
AV R (P <0.05) . &85 WUEF 19 -F- 24 7K -
(826.05 +47.71) pmol/L, & T 1E# MAE NS %0
il 57.00 ~97.00 wmol/L, M & IR & 1y F 11K F K
(18.09 +0. 69) mmol/L, i F 1E % W 4E A\ 2 % 1l il
3.10 ~8.00 mmol/L, WFE 1,

2.2 WMATKEMARFERLE E1 8K,
ESRD 41 1) FA {ER#AIK, 1 MD  AD RD {E# 5, £
FEOAE IR A VTR S | PR AR S 0 s A

N1 [P0 s [N | B A B o AR R
2 I 1Y 0 SN N SN G o NG SR S K 2 2 e
O BT | A e fi L5 A AR e e
PP SE 1N I B) FH BRET 4 R

F1 FWAZFRE-RERZHIANERITD R (mean + SE)

L3S ESRD4l(n=64) fHEMIRA(n=47) 1P PH
() 47.8+1.2 48.3+1.6 -0.224  0.823
PRI B/ %) 24/40 24/23 2,031 0.154
HEFR(F) 6.5+0.5 8.0£0.6 -1.879  0.063
() 100.5+11.9 - -

JJLRF( pmol/L) 826.05 £47.71 - -

JRZ (mmol/L) 18.09 £0.69 - -

MMSE ¥4} 25.61£0.48 28.23£0.36 -4350 0
MoCA 34> 21.98 £0.62 25.09£0.58 -3.645 0
TMT - A 43 71.59 +5.28 57.09 +4.46 2.246  0.027

E1 ESRD A5EFMBAKAREBEEERKMX
Gt AT SZARE - B A 40 5 . SXF BB A LE
ESRD 3% FA 3870 K MD AD F1 RD {54 /i X s,

2.3 DTI S5iAHERKIGKELIERIELES
# Pearson 540 #T ik 7, ESRD B3 19 A5 ) - fiv
HAR ST A0 o AR A W S A R A FA {H
EUEF SR R IK 2 AH G, 5 MoCA P43 2 1F AH
XK, H MD RD H5RZE K2 IEAC, ARG Wy
B SF Be RN R FA {5 TMT-A P55 A
Ko FHHCH ZEM YA FA EH5 PLEF KT 2
FUAHSE , 4700 F AL oK i RD {8 5 WLET 7K SF 5 1E AR
K, 5 MoCA PF4r 2 MAHK, SARKM FAH Y
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MoCA P43 S IEAHDG , 22 5 R MD (RD {E- 51
FF7K 7 5 A 56, 5 MMSE . MoCA 43 & A 56,
i EYH FA (A5 IR Z K2 HAHKE, 5 MoCA
WA IEAHDE ,MD \RD {H 5 RZKFRIEHC, 4
] 7 Jo 6 B R A FA {5 MoCA 3435 1E A1 56, H
MD AD 1 RD {5 /R F KPR IEAH S, AR
(1) FA {E-5 WUEF /K- 52 540 2C, RD (B 5 WUEFKF- 2
TEARSG, ZE M 22 B AL SRS MD  AD \RD {B 5 )R & /K
SERIEASE, KE FA {H5 NLEF 2 A E, H RD
TH S5 WU B PR ZE BIEA DG, ZEMIE BER) MD (RD {E
SR K IR B EAR G, A AR R FA (S
MoCA PF43 5 IEAHSE , H MD (AD \RD {H 5 R R /K
BIEAMX, k2 K2,

3 itie

3.1 ESRD EFERABARKEINAKE A5 K-
TBSS 43 #7177 %: B2 XTRACT 4% AR 4% ESRD H % K filt
FREXT HRZL1Y DTI 4047 73 B LA, #4858 ESRD f&
HMG AR AL, 25 R SRR IR L
ESRD £ #1 FA {HF#{%, MD AD RD {A 7}, X%
B R8BS T W 285 4 )0 32 4 X 4 s R 1Y
SEREVEE BB  iX — A8 L W] BB 5 ESRD B & Kk
I PR 45005 v B 2 M BB A B 2 4 6 TR
ESRD 41/ MMSE ,MoCA A\l 45 70 FEAIK, TMT-
A BRI, R EF N R, i
BRSO S RIS R ) A I S AU L

%2 ESRD AFRREMEKBARTHERS EN ISR ERITDEREXMEH)

SR LR RE MMSE ~ MoCA  TMT-A || HRE4E% JULRF JRE MMSE ~ MoCA  TMT-A

FA FEAT R 0.263 - - - -
ZEM AR - - - 0.438 - FE0A S - 0.283 - - -
SR - - - 0.288 - FE Bz B R R - 0.360 - - -
Mg S -0.305 -0.304  0.251  0.414  —0.250 || AN FERE - 0.256 - - -
A mwriE st -0.345 - - 0.271 - AR - 0.270 - - -
70 Fr iR ST - - - 0.285 - FENE 0.276 0.259 - - -
A Er i e -0.325 -0.266 - 0.256 - HEkE 0.254 - - - -
JEFH ARG -0.392 -0.324 - 0.307 -0.283| HEHKI - 0.414 - - -
A Fs -0.359 - - - - FERE R 0.283 0.328 - - -
A0 B S R - - - 0.360 - PEEIER /W 0.286 - - - -
FEMERIR - - - 0.327 )
AMETRR - - - 0.266 - FEONT R ST - - - -0.270 -
i) -0.339 - - - - AmriEst - = - -0.247 -
FEM AR R -0.260 - - 0.312 - FEFI HURERS 0.265 - - - -
AT AR R -0.319 - - 0.303 - FEM B B R R - 0.328 - - -
AR -0.249 - - - - AETRIR - 0.259 - - -
FE IR -0.262 - - 0.309 - W - 0.248 - - -
Aok - - - 0.300 - |Irp
ZEMAR R ST -0.332 - 0.246  0.353 - FEMEARE 0.273 - -0.282 -0.346 -
A AE St -0.311 - - 0.298  -0.254 | AMERHE - - - -0.253 -
HEYHT - -0.341 - 0.286 - ZEMT R4t 0.299 0.277 -0.280 -0.373 0.283
FEHRT - -0.323 - - - A mwriE st 0.321 - -0.247 -0.306 0.268
FE YR - - - 0.286 - A 0 e i - 0.286 - - -
76 el b a gt - -0.254 - 0.333 - FE0A S 0.290 0.316 - - -
A7 F A - - - 0.304 - 700 52 A R A - 0.352 - - -
FEMSAHR - - - 0.305 - AMERIR - 0.271 - - -
R -0.264 - - - - LM E R 0.281 0.253 - - -
FEREFRLR -0.416 - - - - e e 0.261 - - - -
PSRRI -0.255 - - - - AT AR R 0.274 - - -0.252 -

MD 2R 0.247 - - _ _
L EYNT 0.272 - -0.248 -0.279 - AR ST 0.297 - - - -
ZEMIWTiE St 0.277 0.256 -0.261 -0.342  0.268 e V| - 0.428 - - -
AR S 0.293 - - -0.290  0.261 FEAEE MR 0.341 0.341 - - -
A0 i i v - 0.275 - - - AR 0.305 - - - -

R BUAARIRA H A 4 5 4 0 FRAR PR AR R B (r ) , P <0. 05
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r=-0.392
P=0.001
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E 2 ESRD AZiNHRFM FA 5 ELIERRERTHEESTESE
A ZEFIEFOH FA (65 IR Z K AADE ;B ZEFIAE BB FA {5 -5 WLEF K B G AH G ; C . Z2 303 BB FA 55 MoCA P-4 B IEAH

s D AU HGHN FA {5 TMT-A W53 SR G

I R R K BN P45 2 R AE AR DGk X
PE WUIT B PR 2 R nT B3 SO0 1 532 481, LG 1 53
PLE ] Bk R H AT REWGE . BEAERFSE Y oK,
B 008 B PR T O A /0 ot A T R i K e S PR R
S 0 S R 0 35 PR R, 3 AT BB LI DR 3K S
PEY I HE ARG ZH 2L, T 3 BN R, AR5 4
HRFIX— W5, ESRD B R LA R 2R S
T HERR, 25 BRI 1 AR 4E A B, i i 2R
AN D) e REAS

3.2 BR4ELT#45 ESRD BEINANIAERGRIHE X
M AR R, ESRD B YR SRR Ay
HHR T B R R R SR IR S AT 4 FA B
MoCA PF43 5 IEAHDC , ZE 1075 HGHIHS FA {5 TMT-A
W2 MARC, 220 5 R MD \RD {65 MMSE ¥
STERAMIC, LR TEE T L ZS AL T
YEigrz i &AL, 3F H QAR IR Y 5 2
ZWGIET MG A K" SRR ZM 51
Be iR as ) AR IS ) TR AT IR
HOEEVER ., AR R, R 2 A R 8UF

> HCALRE ST B, 33X AT R A B 5 740 0
fEbR . TR Z S AN RERY T A K,
T 5044 AR 2 A TR R ) B AT S5 A AR
HUREA 5 1 SCRR g B DG TR B A R B
BB iR O X SR WY LRI 4 £F 4k 1 25 h
Pinl REHK R & ESRD F8 3 B9 Bl i3 FRefi 1042 71 FliE:
AR SATIIRESZ A

3.3 ESHYS ESRD BEINAMINBERGHIEX
M EARDRTE T, BE RNLEFKF 5 R FA (HE
TUAEOG, 5 E M MD & RD fH 5 IEAM G, REHEE
BALH RATI e h KRN . SRS 5l
AR AR XKW ESRD HE A WU /K P36 155 ml
AE U SR B A H S2 40, i 1T S B8O 3 Ak B
R B X ARATIIRE L1132 40

3.4 WIS ESRD BEHEINFTHAEH 5 K 1E X
M ARHIRER R A O AT S BT R
AT 4 FA {H5 MoCA TE43 5 1E M 56, W04 5F
L WTHR FA {E-5 WLEF K- & TMT-A 353 5 A
Ko TeIRHTHE S 32 45 T BB -5 N R D RERR AR AT OC, L
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HAEPAT F AR5 25 ) it A O e o i A
FA S PATIIREASC " WLHE S0 T e 5| i A
ERREAG D WA S O A B R T i D) R LS A
M R A B SO IR A B AT (R B R L, Hh
E R FBUC I TR I, BT AT 4
BT REILR S 30 T ESRD £ AT Ih e 240
Ab PR [ S A T ) BRI T R B

25 LR Ao 2 ESRD 22 2 0 14 R 21 4k
WSS A AE) iz 320, SR R E A EAA
Y B A 4R R ESRD fBE I A R0 2 %
PP M Z RN D) RE R (0 s 2e L], AHIFSE Rtk
— L PRAR ESRD M & sl 2L I AR 2 W AT
iR A A SIS
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Correlation between alterations in white matter and cognitive

function in patients with end-stage renal disease
Liu Yarui', Qi Xiangming®, Fang Jie', Zou Fan', Miao Yingying', Wang Haibao'
(' Dept of Radiology, *Dept of Nephrology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To study the correlation between cerebral white matter structure with cognitive function and

blood biochemical indexes in patients with end stage renal disease ( ESRD). Methods

The diffusion tensor ima-

ging (DTI) data of 64 ESRD patients and 47 age and sex matched healthy people were collected. Tract-based spa-

tial statistics (TBSS) and XTRACT analysis methods were used to compare the differences in diffusion parameters

between the two groups. Pearson correlation analysis was used to detect the correlation between various diffusion pa-

rameters and blood biochemical indexes and cognitive related scales. Results

The values of FA in the ESRD group

generally decreased (P <0.05). The values of MD, AD and RD obviously increased (P <0.05). The scores of
mini mental state examination ( MMSE) and Montreal cognitive assessment ( MoCA) decreased (P <0.01) , while
that of trail making test A part (TMT-A) increased (P <0.05). In the ESRD group, the values of FA in the right
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PRI B U AR HE B (COR) 155 190 I PR &35 J5) B 3R
Bhpsh)s, R B4 S5 X AR — M E A H K COH
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B BRI WITE 72 R 7 R BN R A R T T
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SR 25,
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RESES R7IS.5
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OIS PR 2 DL A e A S R R 2 — T
BB R A B2 A TN R
RERI BRI A I I e . HRGETH, 29 75.3% 1
B SR oA B R, O SR R T RTR T
PLATAR N R0 B 9 1 05 % 1 18 e | 2
A B AR R HER MR E T ORI OT ok

anterior thalamic radiation, optic radiation, acoustic radiation, and cingulum were negatively correlated with the
levels of creatinine and urea nitrogen, and positively correlated with MoCA’s scores, and the values of MD and RD
of these tracts were positively correlated with the concentration of urea. The values of FA in optic radiation, acous-
tic radiation and left temporal of cingulum were negatively correlated with the scores of TMT-A. The values of FA in
the vertical occipital fasciculus, inferior fronto-occipital fasciculus, left middle longitudinal fasciculus and forceps
major were negatively correlated with the concentration of creatinine. The values of FA in the left arcuate fasciculus
were positively correlated with the MoCA's score, the values of MD and RD of these tracts were positively correlated
with the concentration of creatinine, and negatively correlated with the scores of MMSE and MoCA. The values of
FA in the right superior longitudinal fasciculus, the right corticospinal tract and the right frontal aslant tract were
positively correlated with the MoCA's score, the values of MD and RD of these tracts were positively correlated with
the concentration of urea; the values of MD and RD in the left fornix were positively correlated with the level of cre-
atinine and urea. Conclusion The structural integrity of white matter in ESRD patients is extensively damaged,
which is significantly associated with a variety of cognitive impairments. Serum creatinine and urea nitrogen may be
risk factors for the changes in white matter.
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