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1 Introduction For Repetitive Transcranial Magnetic Stimulation

& Concept

4 iﬁﬁﬁﬁiﬁﬁﬂiﬁﬂ ( transcranial magnetic stimulation , TMS )
=—MIERANELEEIEE RSN AN,

Transcranial magnetic stimulation (TMS) is a painless, non-invasive
treatment method which can be effectively used in the diagnosis and treatment
of neurological diseases.

) EE'IEQZFﬁmﬂiu%ﬂ ( repetitive TMS , rTMS))

LAEIERIBKIP A BB | {ERE—TEER _ERYRIEL

Hallett M. Transcranial magnetic stimulation and the human brain.[J]. Nature, 2000, 406(6792):147-50.
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IR Mechanism

a4
The brain is a machine that runs on

L. n
electricity.

—KiMgiE—a FERIT(FRI =S,

Eldaief M C, Press D Z, Pascualleone A. Transcranial magnetic stimulation in neurology: A review of established and prospective



ESErREERER T

Introduction For Repetitive Transcranial Magnetic Stimulation

JRIEE Mechanism

» AR EEERLR N [RIE ( Electromagnetic induction )

Eldaief M C, Press D Z, Pascualleone A. Transcranial magnetic stimulation in neurology: A review of established and prospective
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I Mechanism

Electromagnetic coil

Magnetic field
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AXIEEERY o

» EAMALRFR, MEAANBSRIERK, MEAIRFMEIRE
SRR/, B IMSEANAMEERILEARERRNER, M
v et | s v N P Y A2 s

D MAYD FOUMDATION FOR MEDICGAL EDUCATION AMD RESEARCH. ALL RIGHTS RESERVED.

Hallett M. Transcranial Magnetic Stimulation: A Primer[J]. Neuron, 2007, 55(2):187-99.
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[EI8 Mechanism
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Hallett M. Transcranial Magnetic Stimulation: A Primer[J]. Neuron, 2007, 55(2):187-99.
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JRIE Mechanism
» 325 Classification rTMSHEE:HgTMSLﬂﬁ;TMS
BB AR (STMS)
BREEERN , TR i B s == <
R AT TMS % L] (e
AR TTE | TSR o gl
» SRR (FTMS) : l r—
SNARNRZERLIAE , FATF IR T
RRAEEERR
ImPRIZE

AR, B 5K e, ROVAE . 22 PR P R F At 5 11 R N, FH M. LR B 50 N BB AR H Rt 2012



E RS FREER AR

3 Introduction For Repetitive Transcranial Magnetic Stimulation

BBS &R

Figure 4. d’Arsonval and colleagues showing the apparatus used to

induce visual phosphenes. This photograph was taken in 1911.

i i . . china.makepolo.com
baike.baidu.com www.calibrechina.com.cn

A "Transcranial magnetic stimulation". scholarpedia.org.
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TMS On Rehabilitation

» IzEfERE  ( Motor Disability)

» Ilsk IBERG ( Spasticity)

» =15, &IF ( Aphasia, dysphagia)
» INENFERE ( Cognitive Disorder)

» SK{EEE ( arousal)

> Eifit
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Lefaucheur J P.Evidence-based guidelines on the therapeutic use of repetitive transcranial magnetic stimulation (rTMS).[J].
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KIRBEEREEXNERNEMN (3) REAHEHEZWEH XTSI —MERER
Insomnia, also known as sleeplessness, is a sleep disorder where people have trouble sleeping which will influence the
social function.

. [1] Taylor DJ. LichsteinKlJ. Durrence HH. Insomnia as a healthrisk factor. Be—how Sleep Med 2013: 227—47
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27% people is troubled by undersleep.

33% A A IS BE AR FETS

33% people have experienced somnipathy.

17%H AN 79 =B KR,

17% people are diagnosed severe insomnia.

AR B R B R ERIRAERY &R R
9. 38%.02

The severe insomnia people are more than 9.38%.

Q) ®) (@ @

[1] Taylor DJ. LichsteinKlJ. Durrence HH. Insomnia as a health risk
factor. Be—how Sleep Med 2013: 227—A47

[2]@X 88T, SKERIR. NAFREREZHE]. hiemaiis

&, 2011, 44(8): 513—515.




Disability-adjusted life year for insomnia per
100,000 inhabitants in 2014.
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* | Disability-adjusted life year for insomnia
100,000 inhabitants in 2004.
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Classification of insomnia
'ﬁ.‘éﬁlﬁ?&ﬂﬁ ( Transient insomnia )

',%ﬂiyeﬂﬁ ( Acute insomnia)

'E'IE%EHE ( Chronic insomnia )

KIRRTBIXAT—1A |, ERNEHKERE | EiRRER
HBEZE | A HRANSRREEMTARRSEL

The inability fo consistently sleep well for a period of more than a

month, the sleep time turning less and the sleeping quality
becoming worse.

& FE MR

Primary insomnia

& L HHFLTHRMBEREERKER

Caused by other dieases.
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Symptoms of insomnia:

O NEERME (SIEMEUAK BT E YRR

Difficulty falling asleep, including difficulty finding a comfortable sleeping
position.

symptoms  exzmeEmiAE

Waking during the nlgh’r and being unable to return to sleep.

SERBFE

Early morning awakening

¢ OXREES. B=. £E

Feeling unrefreshed upon waking daytime sleepiness, irritability or anxiety

Consumer Reports; Drug Effectiveness Review Project (January 2012). "Evaluating New Sleeping Pills Used to Treat: Insomnia

Comparing Effectiveness, Safety, and Price" (PDF). Best Buy Drugs Consumer Reports. Consumer Reports: 4. Retrieved 4
June 2013.
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The physiology of sleep
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Pathological mechanisms of chronic insomnia: evidence from neuroelctro Physiology and neuroinlaging research.2014
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The physiology of sleep
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Meyerhoff DJ,Mon A ,Metzler T, et al. Cortical gamma-aminobutyricacid and glutamate in posttraumatic stress disorder
and their relationships to self-reported sleep quality [J].Sleep,2014,37(5):893-900
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The pathology of insomnia

BRAIN ANATOMY

forehead, are responsible for complex

mental processes such as speech,
@ thought, learning, emotion, and
" movement. Some aspects of memory

are also handled here.

BHRRSAT ZHRXRE, FEHEH Frontal Loises R

Chronicinsomnia is involved in wide brain areas:

‘ ﬁﬁ%ﬁ I]-l- Exterior |INEHOM

prefronTOl Corl-ex BRAIN STEM | PARIETAL LOBE

CEREBELLUM TEMPORAL LOBE

CEREBRUM LEFT HEMISPHERE

-t FRONTAL LOBE RIGHT HEMISPHERE
Hu n OCCIPITAL LOBE

anterior cingulate

& 5%

Cortex Jamygdala

¢ B MERF

hippocampus, and thalamus

Pathological mechanisms of chronic insomnia: evidence from neuroelctro Physiology and neuroinlaging research.2014
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he pathology of insomnia

AR KRR &R RREE IR A
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4.

s SS, Rabin LA. Sleep America:managing

s of adultchronic insomnia and associateg
ditions[ J]. J Affect Disord,2012,138(3): 192
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The pathology of insomnia

& B IR EITASS
The researchs of brain electrohpysiology ‘
RAEEMAEERMIZE (EEG) EET RREE P HES MR S
1, R AEREIFIFIRER) (NREM) BEARHA[E] 8/ VX B & 5
A5 A0

& RS FHNFEIHAS :

The researchs of brain image

MERBOEM AR~ RIRBEEMMMH R REFEEY-2E TR
(GABA) gy, B BEM S KIR™EfE L (insomnia severity
index,ISI) 5T-#t X B B R /KE GABAR & & RFER/KEH X

Meyerhoff DJ,Mon A ,Metzler T, et al. Cortical gamma-aminobutyricacid and glutamate in posttraumatic stress disorder
and their relationships to self-reported sleep quality [J].Sleep,2014,37(5):893-900
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Meyerhoff DJ,Mon A ,Metzler T, et al. Cortical gamma-aminobutyricacid and glutamate in posttraumatic stress disorder
and their relationships to self-reported sleep quality [J].Sleep,2014,37(5):893-900
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The Mechanism of Repetitive Transcranial Magnetic Stimulation

{ERHNEI Mechanism

TMSA] LA 5 RAX RZ B pY <8 4

> EIRIMS (35 =5Hz) B PUEINA
AN K2 BRI X B

> RIRTMS (SR < THz) =T A&l
KX B2 B >4 M {2t RE AR

WWWw.neuroscienze.net

Deng Z D, Lisanby S H, Peterchev A V. Coil design considerations for deep transcranial magnetic stimulation.[J]. Clinical

Neurophysiology Official Journal of the International Federation of Clinical Neurophysiology, 2014, 125(6):1202-1212.
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The researchs of brain electrohpysiology ‘
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The researchs of brain image
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Meyerhoff DJ,Mon A ,Metzler T, et al. Cortical gamma-aminobutyricacid and glutamate in posttraumatic stress disorder
and their relationships to self-reported sleep quality [J].Sleep,2014,37(5):893-900



{EBN# Mechanism

Magnetic
field

TMS coil

Electric current

52 M1 228350 R A R TR VR 15 A DO RERY X
BRG] K, AR R S-HTAM Y- 28 TR
(GABA) T

Lefaucheur J P.Evidence-based guidelines on the therapeutic use of repetitive franscranial magnetic stimulation (rTMS).[J].
Clinical Neurophysiology Official Journal of the Infernational Federation of Clinical Neurophysiology, 2014, 125(11):2150-2206
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Contraindication

2
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http://image.baidu.com/

[1]25 4, 5 i, X1 A8 B 5 48 PR RI T T 7 AR IR O AT et Jre ). P AR B B 2 B AR 2% 3, 2015,37(2):155-
157.D01:10.3760/cma.j.issn.0254-1424.2015.02.021.
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“Hundred and twenty patients were enrolled between April and November 2011.

Patients were randomly assigned to one Of the three study groups ITMS treatment
group,medication treatment group, and psychotherapy group. Each group comprised 40

patients.”

iaIT 1A

“stimulus frequency 1 Hz, stimulus intensity 80 % of motion,Stimulation number30pulses/string,

string interval 2 s,total Of 60strings,total stimulation pulses 1,800,total stimulation fime 30 min. The

treatment was applied once a day continuously for 2 weeks.”

Jiang C (2013)



Table 2 Sleep parameters before and after treatment

Group Sleep efficiency (%) Sleep latency (min) Total sleep time (min)

Before After Before Aflter Before After

rTMS 66.34 + 8.56 83.23 4+ 26.23% 44.03 £ 925 26.15 £ 10.28* 330.24 + 81.01 408.05 4 68.12%
Medication 67.35 + 9.01 86.34 = 21.02% 39.25 = 10.31 15.67 &+ 5.05% 331.56 + 70.12 426.14 £ 73.25%
Psychotherapy 65.12 + 11.23 72.15 £ 30.76*% 4315 = 11.12 30.02 £ 12.32% 328.73 £ 90.56 387.56 £ 8747+

Table 6 Relapse and recurrence rates

Group Relapse rate (%) Recurrence rate within
3 months (%)

T™S 23.75 £ 7.48 36.28 £+ 11.57
Medication 7041 £ 12.35 96.34 £+ 29.01
Psychotherapy 40.39 + 16.89 56.27 + 15.57

Data are presented as mean £+ SD
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“TERRIN T B P 484 X B (R B HIE T 5 1 emZ A ) inmie, HES$% 8 1Hz, 80%RMT,
15007RITMS (F#4E10sE]fE2s) . ”

Xz, & IKEHK. (2012). F1HE5)EFF0E, 31(12), 1103-1106.

“RIBEALEFEABERMETHEE, RBIARNHz, BEN80%F BizsB{E, 30 KA—4

5, |5 40 kikeh, FAIEIRE 10s, K 40 NFF, 1 IRESLE T, FIRKIBITHIFEA 20
min, |R1IR ELIGTT4E. 7

B KK %, & 77 (2016). [FERFEH 445, (2), 263-265.

“ 2% P8 1E T IUAE A U R 58 4 (DLPFC) 3R AL 3 51697 SR ALk R AHYT . RIBRZER AN 1Hz,
RIBGREZ A80% 5F BB sIRE, RIBBON30 ket /P35, FrylERREEI28D, L6043, BRI
BN 18008k . R1IK, F£14d. ”

X#E, TI51E & #)EE. (2016). H1/E Z9 P 1 Ri1E: 52 s, 25(2), 206-208.
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5.RIFAZ

Khedr EM, Farweez HM Islam H. Therapeutic effect of repetitive
transcranial magnetic stimulation on motor function in Parkinson’s
disease patients. Eur J Neurol, 2003, 10(5): 567-572.


演示者
演示文稿备注
经颅磁刺激（TMS）克服了电流不能进入颅脑的缺陷
�
颅骨是不导电的生物体。采用传统的电刺激方法电流无法进入到颅内，电流就无法刺激到大脑。 而电磁具备与生物组织磁导率基本一致的特点，磁力线很容易无创伤地穿透颅骨到达脑内较深层组织，电磁直接作用在脑细胞上生成感应电流，在适当加大电流的情况下，电场可有效改变细胞自身的膜电位，促使细胞轴突发生变化，通过重复性rTMS和不同频率的刺激，对大脑神经元和相关功能进行改善。这种通过改善细胞膜电位对神经元进行调整的效果，是传统的电刺激和其它物理方法无法实现的。 
重复经颅磁刺激（RTMS）的优势： 重复经颅磁刺激是在某一特定皮质部位给予重复刺激的过程。它与经颅磁刺激原理相同，不同的是，rTMS神经元不应期也可以刺激，所以能兴奋更多水平方向的神经元，不仅引起生物学效应，影响刺激局部和功能相关的远隔皮层功能，实现皮层功能区域性重建，而且产生的生物学效应可持续到刺激停止后一段时间。
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Shimamoto H, Takasaki K, Shigemori M, Imaizumi T, Ayabe M, Shoji H.
Therapeutic effect and mechanism of repetitive transcranial magnetic
stimulation in Parkinson's disease. J Neurol, 2001, 248 Suppl 3:11148-52.



Hallett M. Transcranial magnetic stimulation and the human brain.[J]. Nature, 2000, 406(6792):147-50.
"Transcranial magnetic stimulation”. scholarpedia.org.

3. Eldaief M C, Press D Z, Pascualleone A. Transcranial magnetic stimulation in neurology: A review of established and

" prospective applications.[J]. Neurology Clinical Practice, 2013, 3(3):519-526.

: f .-;;A.__' 4. Hallett M. Transcranial Magnetic Stimulation: A Primer[J]. Neuron, 2007, 55(2):187-99.

I - O EEMBRERAE ZMEREFAEMS mARNH ML AR. B AR BA HAR#E,2012

6. DengZD, Lisanby S H, Peterchev A V. Coil design considerations for deep franscranial magnetic stimulation.[J]. Clinical
Neurophysiology Official Journal of the International Federation of Clinical Neurophysiology, 2014, 125(6):1202-1212.

/. Lefaucheur J P.Evidence-based guidelines on the therapeutic use of repetitive tfranscranial magnetic stimulation
(rTMS).[J]. Clinical Neurophysiology Official Journal of the International Federation of Clinical Neurophysiology, 2014,
125(11):2150-2206.

8. 1TaylorDJ. LichsteinKlJ. Durrence HH. Insomnia as a health risk factor. Be—how Sleep Med 2013: 227—47

9. BB, KRR NATEREZMNROEV]. PEMERRE, 2011, 44(8): 513—515.

 10. Consumer Reports; Drug Effectiveness Review Project (January 2012). "Evaluating New Sleeping Pills Used to Treat:

| - Insomnia Comparing Effectiveness, Safety, and Price" (PDF). Best Buy Drugs Consumer Reports. Consumer Reports: 4.
Retrieved 4 June 2013.




11. Pathological mechanisms of chronic insomnia: evidence from neuroelctro Physiology and neuroinlaging research

12.Kraus SS, Rabin LA. Sleep America:managing the crisis of adulichronic insomnia and associated conditions|[ J]. J Affect
& Disord,2012,138(3): 192-212.

,. : 13.Meyerhoff DJ,Mon A,Metzler T, et al. Corfical gamma-aminobutyricacid and glutamate in posttraumatic stress disorder
: and their relationships to self-reported sleep quality [J].Sleep,2014,37(5):893-200.

| 14.BRE A EEEMBERIEX KRESEERNM ] PERBROEFRE, 2014, 22(10): 1492—1493.

15.Jiang C, Zhang T, Yue F, et al. Efficacy of repetitive transcranial magnetic stimulation in the freatment of patients with
chronic primary insomnia[J]. Cell biochemistry and biophysics, 2013, 67(1): 169-173.

16.5K%, KT B, RAAEL. ErRIBUATT KIRMAFR R J]. FEEF TR 2015, 23(2): 194-195.

17 5KELE, X4KRH. B8 2 RIEN KARERE RS2 [J)]. hEREHE 5L, 2013, 19(6): 568-571.

18.33ZM, & SKAEBFK. (2012). LR EE L rmaRFRSIZs RERREBNNAMR. PEIERIEF &, 31(12), 1103-1106.

19. B, sk 7R, 5%, B 2 Pl s VEoia T 7 ] 14 O R ) i RODE 82 (0], 1] ok 9 77 2% 5, 2016 (2): 263-2665.

20. XX %, T e, PINEIE . B8 28 il R Eoa T I MR SRR A i ST RO 82 0], 25 i it 2 5, 2016, 25(2): 206-208.
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