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ESRD 3 AN LT #% (red nucleus, RN) 2 5 (substantia nigra,SN) | JFERAZ K (caudate head, CA) n_ﬁ;‘(putamen PU) ) MSV
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Quantitative study of brain iron deposition in patients with end - stage renal disease by
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[Abstract] Objective: This study aims to explore the effect of quantitative susceptibility mapping (QSM)in evaluating brain iron
deposition in the patients with end-stage renal disease (ESRD )and the impact of iron deposition on cognitive function by comparing the
magnetic susceptibility value (MSV)of the deep gray matter nuclei between the patients with ESRD and healthy controls , and analyzed
the correlations between the MSVs of the patients with ESRD and the scores of the Montreal Cognitive Assessment (MoCA ). Methods :
Twenty-five patients with ESRD and 25 healthy controls who are age and sex-matched were recruited in this study. The MSVs of the
deep gray matter nuclei of all the patients with ESRD and healthy controls were measured with QSM. The differences of the MSVs of
the nuclei between the patients and controls were analyzed by the Mann- Whitney U test. The diagnostic efficacy of the MSVs was
analyzed by the receiver operating characteristic (ROC ) curve. The correlations between the MSVs of the patients and the scores of the
MoCA were analyzed by Spearman correlation analysis. Results: In the patients with ESRD, the MSVs of bilateral red nucleus (RN) ,
substantia nigra(SN) , caudate head (CA ) and putamen (PU) were higher than those in the controls (P < 0.05 respectively). The MSVs
of bilateral RN, SN, PU and CA can distinguish the patients from healthy controls. ROC analysis revealed that the cut-off values of PU
MSV (0.085) provided the best combination of sensitivity (67% ) and specificity (91%) to distinguish the ESRD patients from controls.
In the patients with ESRD, the MSV of the right RN was negatively correlated with language ability and abstract ability, the left CA was

negatively correlated with attention and language ability , and the left globus pallidus (GP) was negatively correlated with visuospatial
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and executive ability (P < 0.05 respectively). Conclusion: In patients with ESRD, QSM not only can evaluate brain iron deposition

quantitatively , but contribute to analyze the impact of iron deposition on cognitive function.
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Figure 1

2.1 ESRD 0% %t 20 &3/ 4% MSV 89 b3k

ESRD ZH XU RN .SN . CA . PU ) MSV ¥k T %
M, 2R A GIFE L (P <0.05) . PLL pRUm
GP Je THHY MSV 22 5 L4t 2# i X (P >0.05,% 1,
K2),
2.2 ESRD %85 % FRZAMSV #) ROC W & 547

XU RN, SN, CA, PU Y MSV 1] L % 5112 Wi
ESRD 2H 5 %F BB 2H (P ) < 0.05) , Horb 24454l PU £
MSV 2} 0.085 i}, i £& T 1 X (area under the curve,
AUC)ECKR UM R 67% Kt 91%(F 2, K13),
2.3 ESRD 28&-31% MSV 5 MoCA #F % & 1 I8 37 #)
AR HT

A Il RN () MSV 5 i 5 B8 1 (P=0.023, r=
-0.056) 4 HE 11 (P=0.012,r=-0.608) & ik 5, /2
Ml CA B MSV 57ERE 11 (P=0.042,r=-0.513) i 5 it
J1(P=0.019,r=-0.579) 2 AAHC, 220l GP ) MSV 5
PE 25 6] 5 $0F7 8 71 (P=0.037, r=—0.524) & fi A
X, ESRD 2145301 MSV 55 MoCA PE43 .43 JC A 56
(P >0.05).

%1 ESRDASXHRAMMSYV LLE
Table 1 Comparison of the MSV between the ESRD and

control group (+s)

g ESRD 41 X HE AL P1H
A RN 0.103 = 0.032 0.076 +0.030 0.009
ZEMIRN 0.097 = 0.027 0.074 £ 0.024 0.004
A SN 0.099 = 0.042 0.067 +0.022 0.004
ZEMI SN 0.093 = 0.059 0.067 = 0.023 0.016
F CA 0.058 + 0.034 0.040 = 0.020 0.029
A CA 0.062 + 0.044 0.037 £ 0.017 0.007
£ puU 0.120 £ 0.151 0.063 + 0.027 0.002
ZE PU 0.123 £0.172 0.065 + 0.025 0.008
Fimcp 0.137 + 0.040 0.126 + 0.060 0.421
ZEM GP 0.129 + 0.041 0.125 + 0.040 0.421
A TH 0.032 £ 0.016 0.024 +0.014 0.141
e TH 0.033 +0.015 0.025 +0.017 0.107

JEF Ar 48 4 JESRD /3 RN K SN 5 S48 i, 4 Rk i A
LA 4,484 KR
2 ESRD BESWRE#EREIILL
Figure 2 Comparison in susceptibility mapping between
the ESRD patient and control

%2 ESRDAS5XEAMSV I ROC #5317
Table 2 The ROC curve analysis of MSV between ESRD

and control group

AL DI BURWE(%) FRRPE(%) AUC PIE

FAMRN  0.094 67 81 0.736 0.009
ZMRN - 0.097 57 91 0.763 0.004
FHMSN  0.074 71 76 0.760 0.004
ZEMISN - 0.071 71 67 0.717 0.016
FHMCA  0.053 52 81 0.690 0.029
ZEMCA - 0.058 48 95 0.744 0.007
FHMPU  0.085 67 91 0.778 0.002
ZMIPU - 0.068 76 71 0.739 0.008
33 i

8 4 "B 9% (chronic kidney disease, CKD) f& 4= Bk
P A9 (8 R () 8T, A5 IR 5% 078, CKD1~5 3] J 0 2R ik
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The ROC curve analysis of MSV between
ESRD and control group

Figure 3
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JHT CKD /B H R B IR A it A 7™ )
REDIR A1 3 2P0 I, RIS A o A I Xt
RN D BE X, A5 B4 AL b5 T K v
TSI A% R AR U R S R ) R B s ) A OC 1 o 7
—IGUA A R A 5T v, & IS GP AE N i 8Uk
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XS AR RAFF A o PR H DU S b 28
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AEHr A 21 Bz J2 10 4 200 B 0 0 S B0E F TheE E
B AN SRR ) W R ARG BB G T
A RN MSV 5iEF e e R AAHC, A
] CA () MSV 5 {3 01 18 5 g 1 2 fuk 26— 2
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NI REBEZE
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