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LEERICB T 5 EMDR (Eye Movement Desensitization
and Reprocessing) ® x 7 =X 4 (1)

——Saccade OREE —

E K| OIE fo*-BA B OEWNF-B L Xk
(2000 4 10 A 31 HZ8#)

I FMEELES

1999 FERICA » TEBE O X 5 it B L T & B0 E#EH: (“quantum psychotherapy”™)
EMDR (Eye Movement Desensitization and Reprocessing) OSSR, HEONMNE L T
DERMICSVTE, 3T (1) Tl 7, ARFA LEREICE 5 EMDR D 2 7 =X 4 ]
BERICFES T 5700, UTORBRICE > TOWEEEE, v ) — XTHRLEENESD S
AL XS5 L LTV 3,

1) EMDR it B\ 3B H#E <, F. Shapiro OFZEL DEN TV S & O Eh,

2) BERE OGO PEFRIE (e. g. R.J. Callahan) & 0 IEEHRSE V& VS HE
BRPL VY, HARBMOBARESIEILT 50,

3) Sensory modality & ® & laterality /4% “rapid or saccadic eye movement” (e.g.
Tallis, F. and Smith, E., 1994) A5p73§ “reprocessing” ICEBE L #EH| 2Bz LTV 5 HRE
Hbsdk %,

4) HRBRESOMEE & A MBS 2 Sl ORI & £ ORPEHAS»IcT 5T &,

5) REM BRI H1F 3 “rapid or saccadic eye movement” & @ BEEH:,

6) Hypnotherapy & D53 EM & topographical mapping D453,

7 HEESFERE L TO “reprocessing” (3nfafic U THIEED,

HIBAR R A B D W THE R KROMAERE L TEAPEEDP S, EMDR O 7w b av
(Devilly, G. J. and Spence, S. H., 1999) & Frbx 0 IcbBIERRITEFELTVS, W)
ERMPZCHIATOI, g (1) LBV TiE, EARICEESRIE (Macculloch, M. J.
and Feldman, P., 1996 ; Sugawara, S. et al,, 2000) LA ® sensory modality [BDZ 3E» T
d B—7, saccade S HERIEMIISUDs B THEAED 2R ERT I EBHL L E

* HFAFHEFER
* ok HPERERFRHEFEVER
* ok k  FULAFREBREFRTFEM



50 B R E -5 & HATF-H D H

1otz Z NHRIBERRSEA I B W CEEN factor 13 3) LIFIKEENEEEZLNBDT,
DB I 81 %5 EMDR (Eye Movement Desensitization and Reprocessing) ® » 1 = X
& | (I) T, EMDR ic#1F % “saccadic eye movement (L1F saccade)” DREEE %M T 5,

FE7EE) & RRES) D A & = X 4 1cBIL T3, L P. Howard (Howard, L. P, 1982) O orien-
tation 1B 9 2HHFE® R. Schmid & D. Zambarbieri & DF8H17 0k X & eye-head coordi-
nation IZB§ 9 B A7 F5E (Schmid, R. and Zambarbieri, D., 1991) #3&% b, HIZE—EOR
IOEFHWIAEHE S “European Conference on Eye Movements” Tl 1981 fELIKFEE TH
HEIERLEIC 351 5 oculomotor IZBIF 2/ EFIFTLTWAS (2001 4 Turku K& TOFIFT
BUEBHIZNKS) OTIITOEEIREIT S, L L REBEEZ &1 EMDR O oculomotor
PIEEMSTREE T TV,

REGES) 1, —RICREEES) & CHRES)IC L > C Table l D& KB B GERAZR
PHEDE, flick (microsaccade) & saccade & DEEHIC & b, HELHE CHELERET
HEND 3),

Table 1. Involuntary-voluntary eye movements and functions.

Involuntary eye movements
(Utricular and propriceptive reflexes, stabilization of the retinal image)
1) Tremor (15-45", A=175";3-5Hz)
2) Flick=microsaccade (1-20’, A=5-6 % 3-5Hz)
3) Drift (54 1-5Hz)
4) Nystagmus a. Optokinetic nystagmus=Rairoad nystagmus (jerk nystagmus)
b. Vestibulo-ocular nystagmus, slow phase
Undulatory, pendular nystagmus
Stimulation nystagmus=physiological nystagmus
Caloric nystagmus f. Rotatory nystagmus
Optic nystagmus (neonate) =nystagmus amblyopicus
. End-position nystagmus i. Miner’s nystafmus

R o 0

Voluntary eye movements
1) Saccadic eye movement (20-70 msec + 150-500 msec, 2-4/sec,
300-500° /sec, quick phase) —Saccadic suppression
(Reflex and voluntary saccadic changes of fixation, foveate eyes only)
(e.g. Spanio, M. et al., 1991)

2) Smooth pursuit (foveal persuit movements ; maintainig a particular image on the
fovea {fovate eyes only), maintenance of steady fixation, 30°/sec,
slow phase)

3) Vergence movement (coodinated version and vergence, movements serving stereopsis)

(e.g. van der Steen, et al., 1991)

EMDR OHREK:ES) (X Table 1 OEAIIRERES) saccadic eye movement Hhih &1L 5, %
NiMhORFES % bFEHK L oo, EETIIE KEEAREIC & 2B habituation %[E#4
57D oblique position A LT\ 3, EMDR li{aift saccade 2N BELFTEDTHAS
o FE 53, EMDR OHRIRERNTHES D3 saccade —§ T3 72 ¢ (REM BEIRIC B4 %
& 9 7%) horizontal saccadic eye movements T&h 3 — & DIRFZE » TV 3, AP [LE
¥d:ic B 5 EMDR (Eye Movement Desensitization and Reprocessing) O # #1 = X 4
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(II)—Saccade DRIEE— | i, 3) & 4) OFEEMFEHD I HDOFEMRMD & LT “two sweep/sec,
120 beats/min” %#F L, vertical-horizontal saccade [§]j® SUDs (Subjective Unit of
Disturbance Scale) & EMDR £ 4 phase T® EEG topography mapping %43 L 72,

0 EBAE

D #% B &

PEERE I3 SEHAERS 21 5% (SD=1.2), (B 114, & 108) Ait 21 ATH > 1, BB, &
EBRECBVWT, FIXFRAFTHY, BELEN, BEHCETIEEZRDONLL -1,
2) EMDR ic H\ 3 $27R 1k

TR BB DR 12, 500ms, IS (Inter Stimulus Interval) &[ajEic 500ms & L7z, 2D
BIE% 30sec # DKL, Lset & L1, 536, WERE DT EZR L T 1 session @ _ER#% 10 set
& Utz, Bl oAtk EFiclE L BEFEARERBIcES SRV E i, EToHROHFHEEEL
BEEHVWTS v¥<4 XL, 2D BHIEOKEIZIZ, ~—Fyx 7}, 8% FMV
Deskpower SIV207 2L, v 7 Fox7 7o/ 5 s3HANRERD [P300 & - BEFIE
BB (AAA-15090)] %\,

FEOHE, ~VIvDF e RT VA ETIT- 1o BREBEEREZFEHL, HTERT 5+
4 v MEAE, BBREHST 4 27U Ol TOESIK 60cm, ETORBEIHLT
DRAEIL 16.95°TH - 2o

—  Conditions =
1. Contrd
analysis time (30sec)
2. NA Provocation
3. Reduced Condition 1 / \

i X
)

INSTRUCTION “ PROVOCATION ” DESENSITIZATION

, T

i ' ke

Fig 1. The EMDR experimental procedures.

3 F ok =

FEERHEOLAKNH DR, HRERHEFER Y —VFEV—LsHODY 754 =7 Y —}IT
FEB, D TDA VR M52 v a v (control, baseline), @ (L) ZMECIEOER (X b
L ZERD, OREIBMOIERE set TED R b L AFHE, @session HOFH & WV S NEF THIT
L7

Do THER L 7238\ negative BRIBEZ LS BHEIOA A —V &, ZTORORELZBEL, &
SITAERD, BENSEDLIKELL TV, pEBETLILDTHEILHHERLT,



52 T R E f1-5 & &WF-A =

D. Watson 52§\ (Watson, D. and Tellegen, A., 1985) &b, %h, FELH, BT
pLlE, D4->OREEEZFSL D & LTHBESBVH LR T O - IBREEED, HEEE
B L T2 ORMEEICIR - 15l E 2 ORIBEITBHEL TH 5 - oo BHA £ — VRV
EEEST RSN LEETHEREL SORENH D, ZOFLMHRALILEI AT, SUDs
(R bV ZOE %, 0 (neutral or calm) 75 10 (the worst you can think of) @ 11 B
TrHlid %) iICk B R b LV RAFEE B TS - fo (B, 2 LT, T0k 1 HHELEHED
KEbEMET 5451054 5,

55 1 set DOBFkAIE, EEFED 1 b 5 Th - o, RIBELREICIE SUDs FHEZTV, Th
% lset & LT 1session D _LPRI 10set Td 545, SUDs 550 % TE N L 7B, i3 10set
@ SUDs AT L7l A T, 1 session DEBREZRT L1,

KERRTAN - HBRE IEREIC R, BRI TATERAES», ERATEHRTERED R b
VARESITH- oy, £ LTEDMERICNERE %2 T 2 LMAICHBLRE LTS -1,

4) Rl OFCEk

Wi i E RN R AR EERALE L (ten-twenty electrode system) IZHEWV, F3, F z,
F4, T3, C3, Cz, C4, T4 P3, Pz, P4 OL, OZ, ORD 14 HhiH SMiHEHZR (A
1, A2) ZE% L LCEH L/, AL, OL, ORIEOZXDEIHS5cmeE Lz, ThERKIC
KA & BE 5 OHRERES) (EM1, EM2) D817 - 7o BEERIL, Bl 0.3 sec, BRER
IS 2.0 sec ITETE L 720

m # R

1) SUDs Z&ho g
BRI 1 (horizontal) & S U 7, SIEHIH 2 (Vertical) D RFIBURRIC L 3 SUDs D&
BER AT ioRT (Fig. 2o '

L\

7

6

5 \ *——0\‘
\ AN o~
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0

SUDs

——vem(N=21)
—8— hem(N=29)

baseline 1 2 3 4 5 8 7 8 9 10
SET

Fig 2. Reduction of SUDs between the vertical and horizontal
stimulus conditions.

FIBEHECE D SUDs BN EDH 20 E 5% H 2312, Kruskal-Wallis OREEFT - 72
&5, SUDs6-SUDs 10 I CHERENED bhi, REDEEALI Fic;RT (Table. 2),



EEG al, a2 topography 4347 .

LDEEERIC B+ 5 EMDR (Eye Movement Desensitization and Reprocessing) ® x /1 = XA (I) 53

Table 2. Assessment of SUDs between the vertical and

horizontal stimulus conditions.

vem hem t
ave sd ave sd (Kruskal-Wallis)

baseline 6.33 1.83 6.48 1.77 0.29
SUDs 1 5.05 2.33 5.24 1.81 0.33
SUDs 2 4.29 2.37 4.68 1.79 0.66
SUDs 3 3.76 2.63 3.70 1.98 —0.09
SUDs 4 3.47 2.72 3.20 2.00 —0.39
SUDs 5 3.44 3.09 2.84 2.14 1.80*
SUDs 6 4.43 3.01 2.50 2.02 —2.37%
SUDs 7 4.71 2.97 2.17 1.75 —3.29*
SUDs 8 5.08 2.87 1.87 1.77 —4.16**
SUDs 9 5.17 2.73 1.64 1.76 —4.59**
SUDs 10 4.92 2.81 1.70 1.95 —3.83*

Fig. 3 (grand-average), 4 (a sample) {2 EMDR (ver-

tical) Z{T:8%% 4 stage (control, accelerated memory, desensitization, post phase) D a1,

Table 3. EEG (81 and 82) topographical analyses.

Control-Provocation
AL | BRI | i QB | EEeED | S5O | H5CE) | S\AKOED | BRReE) |BhE|EERE| tE  |PEGERD wEx
F4 betal | 0.08575 | 0.10082 | 0.00111 | 0.00219 7 7 6 10.01968 | —2.02706| 0.08903 | +
c3 betaZ | 0.03739 | 0.04979 | 0.00088 | 0.00172 7 7 6 |0.01342| —2.44666| 0.05002 | +
Cz betaz | 0.02973 | 0.03993 | 0.00016 | 0.00018 7 7 6 (0.00648| —4.1686( 0.00589 | **
P3 beta2 | 0.03256 | 0.05142 | 0.00024 | 0.00069 7 7 6 | 0.01676| —2.97797| 0.0247 *
PZ beta2 | 0.03432 | 0.05513 | 0.00035 | 0.00065 7 7 6| 0.0174| —3.16248} 0.0195 .
P4 betaZ | 0.03161 | 0.05614 | 0.00015 | 0.00066 7 7 6 ]0.01731| —3.75034| ©.00951 | **
OL| beta2 | 0.02728 | 0.05776 | 0.00015 | 0.00106 7 7 6 |0.02795| —2.88496| - 0.02788 .
[0z|  betaz | 0.02645 | 0.05615 | 0.00014 | 0.00161 7 7 6 10.03444| —2.28151| 0.06267 | +
Control-Reduced Condition
AL R T AED | B | S8 | H%EED | SO | Sinee) | EkEs]  oE | PEGEH [EEE
Cz beta2 | 0.02973 | 0.03677 | 0.00016 | 0.00024 1 7 6 {0.00913| —2.0406| 0.08737 | +
P3 beta2 | 0.03256 | 0.04325 | 0.00024 | 0.00049 7 7 6 |0.01237| —2.28495| 0.06238
Provocation-Reduced Condition

EROL | RS g QB | EHQED | HOE | %O | BaKOE) | BRBeER |AhEEEREE)  oE | PEGERD BERE
F3 betal | 0.13102 | 0.1112 | 0.00481 | 0.00449 7 7 6(0.02105| 2.48977| 0.04718 .
Cz betal | 0.08795 | 0.0731 | 0.00204 | 0.00167 7 7 6(0.01454| 2.70214| 0.03548 .
P3| beta2 | 0.05142 | 0.04325 [ 0.00069 | 0.00049 7 7 6| 0.0085| 2.54315| 0.04389 *
4 beta2 | 0.05513 | 0.04112 | 0.00065 | 0.0004 7 7 6 |0.00042| 3.93363| 0.00768 | **
P4 beta2 | 0.05614 | 0.03908 | 0.00066 | 0.00033 7 7 6 |0.01413( 3.19501| 0.01872 .
OL| beta2 | 0.05776 | 0.03966 | 0.00106 | 0.0008 7 7 6 (0.01681| 2.84777| 0.02927 .

betal | 0.12628 | 0.08951 | 0.00991 | 0.00395 7 7 6 |0.04433| 2.19496| 0.07059
oz betaZ | 0.05615 | 0.0321 | 0.00161 | 0.00025 7 7 610.02695| 2.36131| 0.05618
OR| beta2 | 0.07291 | 0.05229 | 0.00775 | 0.00498 7 7 6| 0.0191{ 2.85689| 0.02892 .
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Control

alphal alpha2
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memory stage
(SUDs=6.33)

alphal alpha2
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(SUDs=4.33)

alphal alpha2

Post Session
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0.00
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X
10.101

6.00

15.536
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Fig 3. EEG spectrum analysis during four conditions.
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']
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o1
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Sub. K.M. (f, 22)

20-30Hz

Left

(L5 )Eiz, 2ch: F3, 5¢h: T3, 6¢h: C3,

10ch: P3, 13ch: OL)

Right
(7 tH BT 4ch: F4, 8ch: C4, 9¢ch' T4,
12ch: P4, 15¢h: OR )

Control
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Fig 4. Topographical frequency mapping of al, and a2 during four conditions.
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a2 EERLEEINER LD TH B, Kstage T&ical, a28BRLFHERTHL L, con-
trol &4 FCIIEABRBEH OR,OL D al, a2 ODSHERIMSHEA L, accelerated memory stage
TRELGRIEH OR, OL ®al & parietal ®Dal, a2 EHRBED L TV 505, desensitiza-
tion stage T3, parietal D al, a2 & HKFEPBOR Dal EHX, AAEHRT3Dal, a2 8
HRBEMT 5 EnFEHEN S, L L, horizontal 5 & H#id % &, post session KfiZ
BEGHRIEWMOR, OL ® a2 v7 —4, ZEAEEEETIDal, a2 7 —{EXEDLTED,
SUDs O FRIRSED LORONTW I EEFAL TV S,

Table 3 IR EFIESLEE 1 (horizontal) B3 81, B2 D stage REERLEZHDTH
% (il 7 & @ grand-average), Control 244, instruction B¢, EGRIEER F3, F4, 4
K P3, P4, tulsZf Cz, accelerated memory stage & F ¢, ZARIEES F3, F4, HEEAS
OR, desensitization stage T, ZSATEIR P3, tul¥i Cz, AHRTEE OL @ B1 power {8 & HH|
GHEE F3 B2 power [HAFERICHEALTWS,

IV EZELER

DESEHEICB I 5 EMDR i d 2K Z i KE ViR E, BeRROSICHS K
MR 58O EMDR 7o b 3 VAR T 2 10icid, Thr SHBALTOARTAELS
ORI LTS (BZ1E, M. L. Macklin 504 (Macklin, M. L. et al,, 1999) 3E
Biic a3 LEBTH ), ABEIL, LD X 5 HRBROBEITH L TEROESER - 4
BLEFHFEEZ AV T O EMDR REBRORBEEHZFHMICREI L TVWI L9560 T
b5, Iz, therapist DIE~D gazing BAYTIZ  hypnotherapy (e.g. Greenwald, R,
1995, 1999) %EAHX &, ®7- L TF. Shapiro 28¥5Ed 3 & 5 ic hypnotherapy & 3G 2 D
PEP, AL EEREED, Z L TZ ORI

b MBI B IEE OB i RIEERR c o5 (lateralization) 253 b (Canli, T.
et al, 1998; Spivak, B. et al,, 1998; Levin, P. et al, 1999), {DHIAME (2541E 72 B O RSBl %
Rk d 3 &hdb B, Fx DREiIE, EMDR @ saccade (85I horizontal saccade) #Zh %
R 2B ERILTVBEEZL TV S, BZHL E i, BEOA%ICBWVWT, EMDR ©
KO RHLVIRER 2T 5 T L3FAEH D AT,

ERRIBHE TRERIMCHV ST 3 EMDR ORERESNE, F & LT Fig 5ickid 5 DBD
% ¥z (CBC #Tid75<{) habitation i} 27:% PB (B' (L, TRIFHXED) AL T
WBEEZTEV, LALZOBHRIC OV TRABROZ FFRINTETVWEDTH S, &K
KERTH /- IREREE) I, Fig.5 ® DBD’' & CBC' @ SUD s Wik TH %, BWIERIC K B ver-
tical gazing MHf%E (Pettorossi, V. E. et al, 1991) T&/AKEEE & i3Hh 7150 KEHR 5
(VVOR vs. HVOR : vertical vestibulo-ocular reflex, horizontal vestibulo-ocular reflex),
IRERES O X I3 HIH 18 5, VI (Zeki, S., 1993) & HijZERE, {MEAEO—Hich/z508, —F
EMDR OERBGESCIZ, BRICAHELTWS 6 >DiRE (m. rectus superior, m. rectus infe-
rior, m. rectus medialis, m. rectus lateralis, m. obliquus superior, m. obliquus inferior) &
TH, 7¥35 L Vi Hering i I Sherrington OFHANIC Lz - THAIED - TWB, TD
5 BEREDO R 2 LIRMBEH AR, LES, TES NNES GBS SH) &
113 mesencephalon OBIERFHEKLICE 35 3 INAEE oculomotorius DXEAZIFTE Y, R
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Listing's plane

Directions
of gaze

Axis of rotation in
Listing's plane

Fig 5. The basic geometry of eye movements (OB; the primary position, OP
an oblique position, DBD ; the original horizontal meridian [reproduced
from Howard, L P., 1982)).

BRAETAMcEE S ¥ 5 F3H13F U { mesencephalon @ HEMER L O H 2 9 4 AR
nervus trochlearis DXELESZIF TV 3, fARERESMAIZ [ & ¥ 2 AMUEH 7213 13 pons
DM SFHEL TWBE 6 N nervus abducens OXELAEZIFTW3B, L7 - T Fig. 2
Iz& 5 5 horizontal-vertical saccade ® EMDR SUDs FEESE OZEWZ, HHAECEEL
12555 i mesencephalon % & pons K OE VI SEUTWAEEbNh S, DKELE
B ORI DR pons 3% b EELER T, L#I3A% pendunculus cerebri It %, ¥
HHEE 4 INE EREE AR T cerebellum 1, AMAlERIE pendunculus cerebellaris medius %
BT, FIUL cerebellum ic$k< o

PTSD ® ASD i BV Tid, AR TH - 7o RE L RERRRER /3o E] 15 Bl RS B8 & ok
LTLE->THY, 20 (pons imEAESE) MR OEEE LG EMDR O saccade & F 48
P ELTHRELIEEDTHA S, REMEEF DY X4%D< % pontine reticular activa-
tion (FTEHEAL & RS ORISR 2 20 05, KEHE%E & T 5 2RRREH 2HEET 5,
Reprocessing O¥te4E ¢ 2 AfeOE W REM BEEIEH @ saccade eye movement (e. g.
Greenwald, R., 1995) & EMDR QRERGES) & OBI#EIC>WTIRAD), (V) KBV TR LR
L5,
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