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Functional areas of brain in hyperparathyroidism patients with neuropsychiatric
symptoms
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[ Abstract | Objective  To investigate the characteristics of spontaneous brain functions in hyperpara-
thyroidism patients with neuropsychiatric symptoms in basic state and the relationships of the characteristics with
emotional disorders, spontaneous brain resting activities, biochemical and biological characteristics. Methods

Fifty-one patients diagnosed with primary hyperthyroidism in our department from October 2012 to April 2013
were enrolled in this study. Another 51 age-matched healthy individuals served as control. Hamilton Depression
Scale scanning (HAMD) and Hamilton Anxiety Scale (HAMA) assessment of neuropsychiatric symptoms were
used to assess all subjects at the same day. A novel method based on regional homogeneity ( ReHo) was used to
detect unpredicted homodynamic responses across the whole brain on resting-state functional MRI (rs-fMRI)
data and then to analyze the differences of ReHo between cases and control. Results  Compared with control,
there were 3 significantly decreased ReHo areas, including frontal gyrus, orbital frontal, and temporal pole and
1 evidently enhanced ReHo area ( cerebellar vermis ) found in patients with hyperthyroidism. ReHo values in
cerebellar vermis were significant different in patients with different severity of anxiety. ReHo value is closely
related with FT3 | FT4 and sleep qualityin temporal pole. ReHo value in frontal gyrus is related with sleep disor-
ders. Conclusion  There are dysfunctional brain areas in resting state in patients with hyperthyroidism, and
the abnormalities of specific eloquent areas may be the pathophysiological mechanisms for neuropsychiatric
symptoms.
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SRR AERURIRIIRETCHEAE (primary hyperthyroidism,
TRTFR I TT) R AR A5 08 SR IR EERG il P 2SR
R TCREMMR 2l 66. 1% , FEIE B3N 53. 1% , 1)
B AR N 42. 1% 1 i 4 i S A L 1
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AP # B S TR RE IL R (resting-state fMRI, rfMRI)
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JRIER — 3 Pk (regional homogeneity, ReHo ) ¥ & & T
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rfMRI } ReHo SR I T A8 35 100 AR £ AR 2 B A
S 6T RE X A AH G

1 #ZREFRE

1.1 %%

gk 2012 4 10 H % 2013 4E 4 J7E5E = FEBE R =T ER
WAMBRH TSHIR NS R 22367 1Y ST J5Uk 1 B 7 B I R
BORL LG 13 4], 201 38 ], AF % 18 ~46(29.37 £8.15) %,
IR 551 (body mass index,BMI) 7 (19.96 +1.99) ke/m’ , 1%
PEIR] AR IS DT C Ay e ST ) D % BRAH (AR e 2 03 B AR e
YENGD) L4551 1L ], 07k 40 M), 47 i 20 ~ 40 (30. 82 +
6.25) % . AFRIE A5 2011 JL ATA/AACE( H TTFI I Ath s
R AR IR SEAE 2R TR ) IS W R R 1 FR T0 3 s Al 3 13
AT HEBRbRE: BT R TR & s A A R G
o R A e B I R s A RO VB DI RE AN A 4
A B AR DR G S5 T AR B 5 ARG 1o i s i 2 R
o ARG =FEE R AT ERC I Z LSt Z
REWEES SR NAERE .
1.2 Fi&%k

SR R B B % B 5T . bl B 5T 3 10 323 i [m) 4 S
AR M B RBT R BE R R S B . AZHIZ I
SR FVPAN R IR AFRHEG A R, R AR AT K T
JMAR &3 ( Hamilton Depression Scale, HAMD ) 73 %8 /R i 42 f&
2 (Hamilton Anxiety Scale, HAMA) $E4310 | 3f: 1) 3 2 358 FH 1
SISO HB KRS . HAMD 3R ] 24 TiRAS , 53 =35 43
S EAAER,35 43 > B3 =20 S iR rh SE AR EEAAR, 20 43 > A
53 =8 43 A AT BRI, B0 <8 A3 BcAH MARAER . HAMA 3
R =29 Sy TTRE N EARIE,29 43 > By =21 N EEA W
RARE 21 7y > B =14 0o E A R IE 14 0 > Moy =T 7y

HATREA R, BT <T SR R IBAER
1.3 ofMRI % % &

Y 5238 {8 3. 0T( Siemens Tim Trio, Erlangen , Germany )
T3 4R AR AN, AT 488 s it S Il 1L 4 7K P AR L ( blood-
oxygen level dependent, BOLD) i 3LiR(E5 R, Fi—E R &
AT R AL, SZRE BT TR 1 AR R B EREAIL
W TR AR K R, T RE ISR A T L T8 B2 [B1 8 1) - T [
% (GER-EPI) &4, 494t Z: %k . Slice =36, Slice thickness =3.0 mm,
TR =2 000 ms, TE =30 ms, Flip angle = 90°, degree Fovread =
192 mm, Fov phase =100% |,

1.4 ReHo %4 72 fMRI 12 5 £ 3%

W ] DPARSF %4 ( http : //resting_fmir. surceforge. net) 4t
# BOLD @R 1558048 . BAKL 3R DICOM IR 4% 4 1,
NIFTT #8255 5 B 1] B 25 R DA HERR T4, % 2 R f5 ik
AT TA) 25 [RIFC A , B H DT TRE 31) MINT A4 F KA 28 3 mm x 3 mm x
3 mm SRJE1T BLMEER  JRBURA 0. 01 ~ 0. 08 Hz Ji5 ElE 5,
AT AR 4 ki {5 5 & 32 5. ReHo fH 315 % A REST #k 4
(http ://resting-fmri. sourceforge. net/) , 18 ki N E- A E 54
SRR RS ] P51 1 — 3R B R 0 R B E R B
(Kendall’ s coefficient of concordance, KCC) ., ReHo 43 #f &2 DA
KCC g4 B it — A~ B P s [ 77 371 28 Ak i — S0, s e—A~
Thfe X PIAS [ A 3 B8] 5 20 22 (6] A AE DL AR B LA 4 i -4
F I KCC {HFR LA 2 Wi T & 1A R KCC {8 1Y 4 {8 15 2 45 HE 4k
ReHol] ', KCC i35t

o O ()’
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Ri 2425 1 IS R, R 2 FTE Ri 19391E, n BI%L
H K — e a3 514 H . LA KCC U3 ReHo {8,201
I 61 ReHo 20777 (RS E ST R L AHEAR)
1.5 %itsr%

% REST A4 (http ; //resting-frri. sourceforge. net/) H 7
GEAT A HT B B 2 5 % BB 4] ReHo B4 AT WURE AR ¢ K346,
W55 BN 2 MNT AeAR Ch2bet B 7R , #E4T AlphaSim £Z1E,
PR 3R 25 5 I X MINT A A S o LAl B, X R4 P <
0. 05 XJ i FHEA L P <0.005, H /R KT 26 MEE A,

X TAE W%  BMI ReHo (HS5 EAR A EL L EL x £5 £
78 FT3 FT4 145 1 3RV 43 % 4R IE 25 4010 1 728 52 5k T o 62 3L
(DU RE) 227 5 M ) SO 8 A B e R R I8 ('
43 E) #2080 ReHo {EAE N [RIAIAR A ) £5 FERR B2 (] () L35k
J5 25500, B2 ) LG 35 R i/ B35 22 5002 (least significant
different, LSD) , ReHo {5 FT3 .FT4 D) K45 5 2 09 FH & PR
J1] Spearman SEZE ARG

2 #R
2.1 4 AR R AL AT
% MR Hcfis-ReHo 35 43 BT , 75 0 LA 4% T % B 41 ReHo

LS8 250058 DX 0 ] M 38R (P < 0.05) s ReHo {BL 2
H G DI /MK SIS (P <0.05) o P 1 /0 22 5 il X DX 5 3%
1 7R ReHo {22 57 fo R E A7, TR 351 25 55 il X MINT A
SRR L B
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% & ) 4t K 3%, ReHo 1A *F T A B840 2 284K 40 & - S 1) 46 X 3%, ReHo 848 % T 2 B8 40

1 REIASXRABERT L ReHo £ R X1
*1 KRHIHESITEE ReHo HERMX £ RHERKAENM ®3 FEEELEREEINHE ReHo HRERMILE
N . MNI A4 (mm ) W X AR s S i Ll MEAinT Bk /N3]
IR IX. R TE N o
Y 7 (mm3) T g 4 0.86+0.05 0.77+0.10 0.69=0.34 1.07 £0.03
P
WEE 451 s 0 51 123 TRERE 10 0.90£0.09 0.88=0.13 0.69£0.09 1.11+0.08
) i gk 18 0.84+0.08 0.88+0.10 0.74=0.09 1.04£0.09
et s 4.2 0 36 -9 38
e o W £ 10 0.86+0.10 0.87+0.10 0.70%0.55 1.08 =0.16
i L 54 ! 15 - 192 R 9  0.97%0.13 0.85%0.17 0.76+0.09 1.020.11
N 4.57 -8 75 -36 315 Gl F 3.269 0.734 1.154 0.941
Pl 0.019 0.574 0.343 0.449

2.2 ReHo {721 A2 B A9 AR & & W 69 £ 114

AN[EFEBEDEBALIF] 4 455 I T REIX. ReHo (HY LG T2
Z5(P>0.05), AN[EFEEE AL B AL AE - 7l ReHo {H AR H 22
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(r=0.343,P<0.05) ; Hi#% ReHo i 5 I H% i 5 P 1 1F AH 56
(r=0.327,P <0.05) ; /N353 ReHo 15 i FEIT4> M1 (r =
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I S PR B 28 LA M DG, B3 4 5 3 i o il X 7 R

IR W WM W MR MR PR AR A B L ST 0.
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ATHEAAT 21 0.87+0.08 0.870.11 0.73+0.10 1.070.08 3 it
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X FT3(pmol/L) T4 (pmol/L) PRy R4 e G o H &4k FEETE IR
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r i ~0.344 ~0.314 0.091 0.068 0.343 ~0.153 0.104 0.137

PiY 0.013 0.026 0.525 0.634 0.014 0.284 0.467 0.336
NEZRNT ReHo i

r i ~0.134 ~0.165 0.169 0.196 0.067 0.283 0.100 0.078

P i 0.347 0.252 0.235 0.168 0.639 0.044 0.485 0.586
Witk ReHo {8

r i ~0. 144 0.052 0.110 0.131 0.327 ~0.102 0.128 0.157
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/M| ReHo {E

r i 0.131 0.087 ~0.241 -0.263 0.004 -0.023 -0.276 -0.251
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