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Electrophysiological characteristics of cortico-spinal tract impairment in patients
with atypical parkinsonism: clinical value of triple stimulation technique

WANG Han, WANG Yue, CUI Li-Ying”
(Department of Neurology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Beijing 100730, China)

[ Abstract] Objective To determine the clinical value of triple stimulation technique (TST) in the assessment of cortico-spinal
tract impairment in patients with atypical parkinsonism. Methods Six patients with atypical parkinsonism (5 cases of
parkinsonian variant of multiple system atrophy and 1 of progressive supranuclear palsy) admitted in our hospital in July 2009
were recruited in this study. Another 12 age-matched subjects (7 healthy volunteers and 5 non-central nervous system involvement
patients) served as controls. All the subjects were examined with conventional motor evoked potential (MEP) test and TST at
abductor digiti minimi. Resting motor threshold (RMT), central motor conduction time (CMCT), MEP latency and TST amplitude
ratio (TSTiest/ TSTcontrol) Were assessed, and their correlation to the age and disease duration were analyzed. Results The TST
amplitude ratio was significantly decreased [(40.7 + 18.6)% vs (96.8 + 3.0)%, P =0.001] in atypical parkinsonism along with
increased RMT [(63.3 +5.2) vs (48.6 = 8.4), P =0.001] when compared with controls. But there was no significant difference in
CMCT and MEP latency between the 2 groups (P > 0.05). Neither conventional MEP nor TST showed significant correlation with
age or disease duration, but TST amplitude ratio showed negative correlation trend with disease duration. Conclusion TST is
superior to conventional MEP in the assessment of cortico-spinal tract impairment in atypical parkinsonism.
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Figure 1  Schematic showing the TST test and control curves
TMS: transportation management system; stim: stimnlation; TST: triple
stimulation technique; A: TST test curve; B: TST control curve
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Table 1 Characteristics of clinical manifestation and electrophysiology of case group

Disease duration Clinical Pyramidal . . TST amplitude CMCT MEP latenc
Case  Age/gender (month) manifestation ysign Diagnosis ratio F(J%) (ms) RMT (%) (ms) /

1 66/F 36 Balance + MSA-P 30.9 12.6 65 21.90
disturbance,
bradykinesia,

rigidity

2 62/M 12 Dizziness, - MSA-P 28.3 11.0 65 23.90
bradykinesia

3 44/F 5 Bradykinesia + MSA-P 69.1 8.1 70 18.30

52/M 36 Fatigue, rigidity + MSA-P 23.3 7.8 65 22.30

5 48/M 48 Dizziness, balance - MSA-P 33.7 10.1 55 21.90

disturbance
6 67/M 4 Fatigue, + PSP 58.8 10.4 60 22.80

bradykinesia

TST: triple stimulation technique; CMCT: central motor conduction time; RMT: resting motor threshold; MEP: motor evoked potential;
MSA-P: multiple system atrophy-parkinsonism; PSP: progressive supranuclear palsy
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Figure 2 The TST results of the case group

A: case 1; B: case 2; C: case 3; D: case 4; E: case 5; F: case 6. TST: triple stimulation technique. The TST amplitude ratio is derived from the second

deflection of the test trace (upper line of each picture) compared to that of the control trace (lower line of each picture)
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Table 2 Comparison of electrophysiology indices of traditional TMS and TST between two groups (xxs)
Traditional TMS . .
Group TST amplitude ratio (%)
RMT (%) CMCT (ms) MEP latency (ms)
Case 63.3+5.2"" 10.1+1.8 219+1.9 40.7+18.6™"
Control 48.6 +8.4 955+2.0 21.5+13 96.8 +13.0

TMS: transcranial magnetic stimulation; TST: triple stimulation technique; RMT: resting motor threshold; CMCT: central motor conduction

time; MEP: motor evoked potential. Compared with control group,

i’>399.5% ) FZ I AR, HMSAZE R 538 % < 90%
() S W IR VST . AR 9T P X BR A (9 TSTF- 2
h96.8%, A4 WEAE % B 1E B R FEI BT g 4o
ZHTSTURIE L F-1940.7% ( 23.3%~69.1% ) , B @A
TR AR . B TRUREARZ, WATE
5. TR AT RE R TRZIE AR 2 S, H
ANHEBRAS AL 155D . AR ZE TR

) R, EEMEPIES R FRMT A
BT PR A A 0 B R B R, (HIE IR R R
B SRR A A B EMTSTH
R, R (> 158 /Y85 HE T AL T e

P < 0.001

MO <U4E) MERE, ST SRR A
X e BLTE B S5 B ARAE BH 1 i) £ v R B B
o BT TSTRY R 5t R A% 52 1 MEP Z8 2o X nft
JE RN EAE S, R TST HUAR Sz e i 2 BT A ik
TG W38 i 2870 i BT AT 18 s s e oo i Ll . MSAFI
PSPERJE A TN A M 28 R G AR YRR, 2 B 4h
A A5 T R i o5 A 1) A T e R A T,
J R R B E e b, Mk, BS B TSTRERT
IR W 7 Jo A B AR 3, A T AR R B R A
SBUE AR, DI ()42 F AN B 7R i 4 7R FRE 1Y
it i RGO o B A ST R BT ST AT 7 Wi i



PHEEF IR BRARE

2015493280 5143 55988 Chin J Mult Organ Dis Elderly, Vol.14, No.9, Sep 28, 2015 - 659 -

B VR4 AR PG UE DS bR I A TR
AR R G 2, A BT R A
A EEEREER, XMENA T UG Y KR
AR B I LB RIIE S

WE A3 56 T WL 2 4 M 2R A AL i TST IR 58 & 31
27.3%~35.7%JC iz sh i & oI IE I BB TST R4,
PR ARA B ARG R & BAE A A F B gy
A A 20 PR ICHEA SRAE , (HT ST i b 5 (43
T 28.3%M33.7% ) , FRRUESE T EiRWA .

AW 5E K BEAS HL R 4 2% B8 AEAETST Y B
B AT WL I PR JCHE AR R B R
#, B SWREAAECH Y, RZInET T
FETEA (8L 2 I LS R A B A R A
Fo ARWTRIA R Z A TE T 5>, 4 s rwt
FENL AT KA A 1 I 0 AS U A A 4 2 28 5 AT T A4
o 4L EE

[ &% it )

[1] Tessitore A, Giordano A, Caiazzo G, et al. Clinical
correlations of microstructural changes in progressive
supranuclear palsy[J]. Neurobiol Aging, 2014, 35(10):
2404-2410.

[2] Abbruzzese G, Tabaton M, Morena M, et al. Motor and
sensory evoked potentials in progressive supranuclear
palsy[J]. Mov Disord, 1991, 6(1): 49-54.

[3] Eusebio A, Azulay JP, Witjas T, et al. Assessment of
cortico-spinal tract impairment in multiple system atrophy
using transcranial magnetic  stimulation[J]. Clin
Neurophysiol, 2007, 118(4): 815—823.

[4] Wang PS, Wu HM, Lin CP, et al. Use of diffusion tensor
imaging to identify similarities and differences between
cerebellar and parkinsonism forms of multiple system
atrophy[J]. Neuroradiology, 2011, 53(7): 471-481.

[5] Ito M, Watanabe H, Atsuta N, et al. Fractional anisotropy
values detect pyramidal tract involvement in multiple
system atrophy[J]. J Neurol Sci, 2008, 271(1-2): 40—46.

[6] Magistris MR, Rosler KM, Truffert A, et al. Transcranial
stimulation excites virtually all motor neurons supplying
the target muscle. A demonstration and a method
improving the study of motor evoked potentials[J]. Brain,
1998, 121 (Pt 3): 437-450.

[7] Zheng JY, Xu YC, Fan DS. Triple stimulation technique:
normative value of Chinese adults[J]. Chin J Neurol, 2011,

(8]

[l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

44(11): 739-741. AR, RiE, HARTE. ZHARK
HARLE P EDUEARE P IEHE S HE]. P&
Ze7k, 2011, 44(11): 739-741.]

Rosler KM, Truffert A, Hess CW, et al. Quantification of
upper amyotrophic
sclerosis[J]. 2000,
2208-2218.

Kleine BU, Schelhaas HJ, van Elswijk G, et al.
blind study of the
technique in the diagnosis of ALS[J]. Amyotroph Lateral
Scler, 2010, 11(1-2): 67-75.

Grapperon AM, Verschueren A, Duclos Y, et al.

lateral
111(12):

neuron loss in
Clin

motor
Neurophysiol,

Prospective, triple stimulation

Association  between  structural and  functional
corticospinal involvement in amyotrophic lateral sclerosis
assessed by diffusion tensor MRI and triple stimulation
technique[J]. Muscle Nerve, 2014, 49(4): 551-557.
Hofstadt-van Oy U, Keune PM, Muenssinger J, et al.
Normative data and long-term test-retest reliability of the
triple stimulation technique (TST) in multiple sclerosis[J].
Clin Neurophysiol, 2015, 126(2): 356—364.

Magistris MR, Rosler KM, Truffert A, et al. A clinical
study of motor evoked potentials using a triple stimulation
technique[J]. Brain, 1999, 122(Pt 2): 265-279.

Groppa S, Oliviero A, Eisen A, et al. A practical guide to
diagnostic transcranial magnetic stimulation: report of an
IFCN committee[J]. Clin Neurophysiol, 2012, 123(5):
858-882.

Tan F, Wang X, Li HQ, et al. A randomized controlled
pilot study of the triple stimulation technique in the
assessment of electroacupuncture for motor function
recovery in patients with acute ischemic stroke[J]. Evid
Based Complement Alternat Med, 2013, 2013: 431986.
Jang W, Park J, Kim JS, et al. Triple stimulation
technique findings in vascular parkinsonism and
Parkinson’s disease[J]. Clin Neurophysiol, 2014, 125(9):
1834-1839.

Wang Y, Cui LY, Wang H. Assessment of the upper motor
neuron lesion in amyotrophic lateral sclerosis with the
triple stimulation technique[J]. Chin J Neurol, 2010,
43(8): 562-567. [ B, HW¥E, £ & —HZEM
T B A K UL 22 4 0 2R A A 152 gl i 22 e 1T
fli B HAE T [3]. A& B A i, 2010, 43(8):
562-567.]

(%% FF)



