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[Abstract] Objective To explore changes of brain structure in patients with functional movement
disorder (FMD) and their correlation with disease severity. Methods Nine patients with FMD (FMD
group) as well as 10 gender- and age-matched healthy volunteers (control group) were recruited in Ruijin
Hospital, Shanghai Jiaotong University School of Medicine, from May to October 2023, and then they
underwent MRI. Simplified Functional Movement Disorder Rating Scale (S-FMDRS) was used to assess
movement disorder symptoms and severity. Clinical Global Impression - Severity (CGI-S) was used to
evaluate disease severity. Somatoform Dissociation Questionnaire-20 (SDQ-20) was used to assess body
dissociation. Chinese version of Maltreatment and Abuse Chronology of Exposure (MACE) was used to
assess childhood abuse situation. 36-Item Short Form of Health Survey (SF-36) was used to assess health
status. Hamilton Anxiety Rating Scale (HAMA) and Hamilton Depression Rating Scale 17 (HAMD-17) were
used to evaluate anxiety and depression. Results Compared with the control group, the FMD group
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exhibited higher scores on SDQ-20 (Z =2.259, P = 0.028) and Chinese version of MACE (1 = -3.570, P =
0.002) as well as HAMA (t=-3.999, P =0.001), while SF-36 scores for vitality (t=3.091, P =0.009) and
social functioning (¢ =2.275, P =0.046) were lower in the FMD group. Cortical thickness was greater in the
FMD group in the right inferior occipital gyrus and sulcus cortex (¢t =-2.924, P = 0.009), right anterior
cingulate gyrus and sulcus cortex (¢ =-3.286, P = 0.004), right orbitofrontal cortex (1 =-2.381, P =0.029),
while thickness in the left subcallosal area (t=2.492, P =0.023) and left paracentral lobule gyrus and sulcus
(t=2.139, P =0.047), as well as volume of the right cerebellar white matter (¢ = 2.685, P = 0.016), left
cerebellar white matter (¢ = 2.121, P = 0.049), and the middle posterior region of the corpus callosum (1 =
2.550, P =0.021) were smaller than those of the control group. Correlation analysis revealed left cerebellar
white matter were positively correlated with disease duration (r=0.837, P =0.038), while cortical thickness
in the left subcallosal area were negatively correlated with disease duration (r = - 0.831, P = 0.040).
Conclusions There are structural changes in the limbic system, sensorimotor area, visual cortex, and

certain white matter regions in the brains of FMD patients, and several regions were correlated with the

disease duration.
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Table 1. Comparison of neuropsychological tests between FMD group and control group (score)

JUESiztun XA (n=10) FMD 41 (n=9) Z Bl P1H
SDQ-20[ M(P,;,P,;) ] 21.00(20.00, 21.50) 25.00(22.00, 27.00) 2.259% 0.028
MACE H13CfR (% £5) 2.60+ 1.26 5.00+ 1.66 -3.570# 0.002
SF-36
AEHYRE[M(P,,, P,,) ] 100.00(93.75,100.00) 100.00(90.00, 100.00) -0.183% 0.905
A BLRRE[ M(P,;, P,5) ] 100.00(75.00,100.00) 50.00(25.00, 100.00) -1.435% 0.182
IRAIEIG [ M(P,s, P, ] 92.00(74.00,100.00) 74.00(64.00, 92.00) -1.186% 0.278
SRR (7 £5) 67.50+13.22 53.11+23.32 1.678# 0.112
WS (xxs) 76.00 + 8.76 57.22+16.22 3.091# 0.009
HaRE (R +s) 76.67 + 11.05 53.09 +29.28 2.275# 0.046
1 RIRAE [ M(P,,,P,;) ] 83.33(25.00,100.00) 100.00(16.67,100.00) 0.178% 0.905
KRR (v £ ) 68.40x 8.73 59.11+12.13 1.931# 0.070
HAMA (X +5) 270+ 2.36 733+ 2.69 -3.999# 0.001
HAMD(X +5) 270+ 1.57 522+ 3.15 -2.170# 0.052
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Short Form of Health Survey , {& F 8 £ fi] & 36 1 ; HAMA , Hamilton Anxiety Rating Scale, 1 % /R fiil £ J& 5t 3% ; HAMD , Hamilton
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Table 2. Comparison of cortical thickness and subcortical volume between FMD group and control group (x £3s)
WEEAE bR X B4 (n=10) FMD 41 (n=9) 21 P
A5 AL T A ] B 5 J5E E (mm) 247+ 0.18 2,69+  0.15 -2.924 0.009
A 0 9 ] 5 JRE E (mm) 252+ 0.09 2,64+  0.08 -3.286 0.004
v N HE 250 1 505 & (mm)) 269+ 0.13 283+  0.12 -2.381 0.029
O AR X R J5 IS (mm ) 248+ 0.16 232+ 0.11 2.492 0.023
e v e 5% /N - T B 5T B (mm ) 246+ 0.10 237+  0.09 2.139 0.047
A /N BT A AR (mm?) 13779.36 + 837.49 12456.10 + 1287.00 2.685 0.016
ZEN /N E SRR (mm?) 14490.80 +571.19 13347.97 + 1589.77 2.121 0.049
IR AAS o S XA (mm?) 573.09+ 80.77 45494+ 119.41 2.550 0.021
F A A= AZ AR (mm?) 1871.37 +278.50 182481+ 249.98 0.382 0.707
LA A= AR T (mm?*) 1751.57 +162.51 179326+ 205.72 -0.493 0.628
A 0 Fe 1 A2 AR (mm?) 8759.60 +816.01 8546.81+ 869.41 0.550 0.589
Ze 0 2 i A AR (mm?) 8230.50 + 897.26 795393+ 913.38 0.665 0.515

FMD, functional movement disorder, I GE 14 12 5l [ i

P

<0.05
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Figure 1

different from controls, including left paracentral lobule

The brain regions of FMD patients were

gyrus and sulcus, left subcallosal area, right anterior
cingulate gyrus and sulcus, right inferior occipital gyrus
and sulcus, and right orbitofrontal region (red, orange
and yellow areas indicate).
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Table 3. Pearson correlation analysis between cortical thickness and subcortical volume of structural brain
differences and disease severity in patients with FMD
N i i S-FMDRS -4 CCI-S ¥4
WLEE AR bR
i PH r i PH rfi PAH
A AL T VA ] B 55 -0.339 0.372 -0.104 0.790 -0.627 0.071
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Table 4. Partial correlation analysis between cortical thickness and subcortical volume of structural brain
differences and disease severity in patients with FMD
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