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Treatment of Paralytic Strabismus

Toshio Maruo
Department of Ophthalmology, Teikyo University School of Medicine

Abstract

1) Cases of strabismus combined with abnormal-
ities in ocular movement were divided into three
groups : paralytic nonconcomitant strabismus, spe-
cial forms of strabismus, and paralytic concomitant
strabismus. 977 cases of surgery for paralytic non-
concomitant strabismus were analyvzed.

2) 109 cases of surgery for paralytic esotropia due

to abducens palsy were performed. In cases of com-
plete paralysis, a transposition of the vertical rectus
muscle was indicated. In cases of incomplete paraly-
sis, a resection of the lateral rectus muscle was
indicated. On the basis of these indications, the
same results could be achieved, and when a recession
of the medial rectus muscle was concurrently per-
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formed the results were improved.

3) In oculomotor palsy, 138 cases of surgery for
paralytic exotropia were performed. In cases of
complete paralysis, a transposition of the superior
oblique muscle was indicated. In cases of incomplete
paralysis, a resection of the medial rectus muscle
was indicated. On the basis of these indications, the
same results could be achieved, and when a recession
of the lateral rectus muscle was concurrently per-
formed the results were improved.

4) 570 cases of surgery for superior oblique muscle
palsy were performed. In cases of vertical deviation,
a weakening operation on the inferior oblique
muscle, the superior rectus muscle of the affected
eye, and the inferior rectus muscle of the sound eye
were indicated. In cases of torsional deviation, good
results were obtained through an advancement of
the anterior part of the superior oblique muscle and
a resection of the superior oblique muscle.

5) Statistics concerning cure based on the stan-
dards for cure employed by the Japanese Association
of Strabismus and Amblyopia, or from the point of
view of cosmetic cure were: 85% for paralytic
esotropia and superior oblique muscle palsy, 82%
satisfactory for incomplete paralysis of the
oculomotor nerve within paralytic exotropia, and
61% relatively unsatisfactory for complete paralysis
of the oculomotor nerve within paralytic exotropia.

6) The results of 216 cases examined after period
of four years or longer were: cases where a one-
month postoperative cure or cosmetic cure was
maintained over this period were 909 of superior
oblique muscle palsy cases, 79% of paralytic
esotropia, and 59% of paralytic exotropia. Paralytic

HEREEE 985 12%

exotropia showed poor results. The surgical methods
were muscle transpositon in cases of horizontal
muscle surgery and surgery of the oblique muscles in
cases of vertical muscle surgery.

7) Through the Turn-Amplitude Analysis of the
amounts of EMG interference patterns in the
extraocular muscle, neuropathy was classified as
either complete or incomplete. This classification
was useful in determining the surgical procedure for
paralytic strabismus.

8) The degree of improvement in eye position due
to Botulinum toxin injection into the antagonist of
the paralytic muscle was useful in determining the
surgical method.

9) Concerning the timing of surgery for paralytic
strabismus, three months following the onset of
palsy was indicated in 100 cases of spontaneous cure
in abducens palsy and the period of the continuation
of the effects of Botulinum toxin; the degree of
improvement in ocular position and tension of the
extraocular muscle.

10) The surgical methods for paralytic strabismus
are discussed : in cases of horizontal strabismus a
muscle transposition is performed in cases of com-
plete paralysis and a resection of the paretic muscle
in cases of incomplete paresis. In cases of superior
oblique muscle palsy, the aim was to relieve ocular
torticollis in cases of congenital palsy and diplopia
in cases of acquired palsy. (J Jpn Ophthalmol Soc
98 : 1161—1179, 1994)

Key words : Paralytic strabismus, Strabismic sur-
gery, Abducens palsy, Oculomotor
palsy, Superior oblique muscle palsy
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IR, BB, JOERNE 1983 HICHE LBl S b0
1HITH 203, TOEROEED RIFTH S,

R 11 FREMARERO T 5 BE

## " A
Vil ¥ BIEE
_— _—
PANIEN A A —= 28.3+11.7 _I— 12.3+9.0 16.0+8.8
ERiE R E) T F
S e % E22.4i12.4 o 6.3+10.5 16.2+10.0
Hh 2.0+4.5 — 2.0+3.2 |— 10.5%+5.3
PNTE f e I_
SE AR 21.4+9.9 — 2.TE4.P 18.7+8.T
2 p<0.05 *op=0.01
12 [E=
R12 REEASROFHRM Fl 2. 185K, BT

HGE SE4 A4 i =

B 19(41.3%)  63(71.6%)  82(61.2%)
kg o 9(19.6%)  10(11.4%)  19(14.2%)
"tk 8(17.4%)  12(13.6%)  20(14.9%)
H & 4( 8.7%) 3( 3.4%) 7( 5.2%)
m W 6(13.0%) 0 6( 4.5%)
T 3 1 4

i OFE D ASRAHRARER S TEL, ERERDSEhL WV, 4
WD E &, FREFRE CIRB TEOFM 227208, %)
Bixkehotz,

WA A | AIRRAR T, BEFLECK, XHERIGIEZ
v, RO —45' 04 EHET, IREGESNINEE - Lig- T
REbE o TERY, FIRTESERMHREEORE



1168 HIREaE 98%& 128
% 13 FEMARRORRETE (3561)
fili 1 PN H 4 = I E
Hik hl WA B oo N B BERE O BH e &R
) SHE i 0 0 3 1 1 0 0 3 1 1
ERERE R —————
%E%%% 7 0 0 0 0 2 1 1 1 2
PMIE TR ShERE 18 4 1 0 0 11 3 4 4 1
1 25 4 4 1 1 13 4 8 6 4

Thd (H4A), NEFHOHBERIIBEZIEEALEASN
TEE D neuropathy OFFRTH 5, ARHE 71X 0.01 (5
EREE) CTREREMISHICL > TWwa,

F 1l : 1978 4 5 AR RIS E), SMEATEREE, 9
AAERTEDGSRE 10 A2 RIRBEE RN « Ak,

B oM IiESLHD 19T9FE 1 AB LWL 46 2 H
DI1BIERHOFE#ZFNLZENHA4B B LUV CIKER
7. IROLIE— 10D/ R, RiETES FERESDH S 12
DTS ETE TRV, BEMNIZIEREE TSRS
BEELHEVTWVDS,

3) FREMARRFIROMER

R RROFM Hik L L To LRI ET
HLHH, MEMESE LT, (1) EfHE, (2) TEEE,
BLU, (3) VEREFSLE, Zhdsidnind L&/l
WAL OFERTH 5. Reinecke®iX 8 #ilth 2 #iH3, K
RERBEShEOChrhrbs T ERHANE L%

WELTWD, FHFSDLHD TIT - - LRIEE BT R
W ERHR E 5 20T, RO WEE I,
LRI > T EEHREET L, b
ERIRNE 2L L, FRiEEHcT 5. LEHR
R AVEE R E O T, AIREEmEREI Lzl L
kot AT FRESH L L1, bHAALER
B 21T LB,

M OREEIRIE - D W T, Scott®® I FRIHE 2 NER
L BB 51X Y, WIRfERIZE %55, LiRfER
LI B T LR T WS, Tbb, BEESN
EHGLM T EARRR I L TIRR WA, R 2R
LT, ¥R VELEILDTWL, ZOZELEER
L THRHEORE &£ ETREOREC L > T ERETO®
B2 T 2 OB R W, CORERBREOES
FEEL T,

X4 FEENRRFITERRIBEREG.
A 18 ERBETF. AIREIE MRS TEANHE, FREME AR, IRBR IR, 1978 45 5 HZCIR RRHRE) - S
i, 9 AR FEAEHE, 10 A AERIBMZEN AT, B Mk 8 »H (19794 1 B) AR NIk
EXNTWLEH, SRHEIEERE, C:ArE 11 E6»H (19804 12 H) R BT,
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R 14 LT HHRIRRREF RS

FRAEEER HR #®XR at
Bt 2] 455 115 570
TE#H 31 18 49
LT 16 30 46
TR 5 1 6

3. FREMEE T ESERE OFM

PR T EERHE IR, ETRREIC L > TS 3,
THRREE 2 S R BRI,  ERIATFRE & TE SR
H, FEREEEE TRER, FEFE, TR
B X ¥ double elevator palsy 23d %, 5B HERE O
FHHER 22 14 1R, ZOIED, BIRAEFFEIC L 2
BT R 8 B, TF#HH 16 1, double elevator
palsy #3 11 Bl -7z, ETFEERHEFATER L, 5706
Plch 2%, 2055 570 B, 80.7%H EREFFETSH
5DT, ZITEERIHFRBEOFHERE Iz DTz
kTS,

1) EREFREOFMA &

LR OFT T #C3, BREAT T B 5 _E R,
&L antagonist TH 2 FRIAFHLE & OF EE 1L,
H£FF (& b Ef) yoke Th 2 EIE FEATLOMS
BiTbh 3,

Parks 5%, ERHBRRE % FTRHEZ - BRI TH
e KHRIER L B TR 2 2B KRE L 25, WIES
T, FOEROEEEIH B8O & 2 3 F0H0FH
ft, 25 ThwXRERE b EHOFEL, 2EEF
fifiEFA OHEBfTbh TvuhiE L b B0k
H5H, LEHLEHOFEHTHbILTE Y _E TR
B OEHBEE TRA T HIEFREF 0L, 3EEO
FMfIZIE & A EBBELR WD, 175 &35 L BIROFEHH
DFMTHY, ZOMEBHLASIRIET <X T kB
Twa, $4%bb, BREEHBECIEENTS 3,

PRI O FHRHEER Ot T ESHHRRE R L %\ 2
EHHY, EREFREOFMICOVTHUHMEIILHK
%, LrL, EROFMAEDS b, 2 HEHEL
Twaed, DEHERIIIDEIIBEREANHZLLT
b, (1) ZHEFICO>WTORKE, (2) HRIC L 32FHH

FREERHLIGE - LR
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LG E T RUITHIE L ol A2 <, 100 Bl B
2w Tk, Knapp 5@ 200 #, Hugonniers® @ 133 {4,
von Noorden & %@ 112 f, Scott 5% 119 fl, #LE™
@ 443 ffil, Morris 590 324 i3 H HRETH 5,

—7, LR O TR k03I B L 7R 4
B LT, Urist”D ETFREBEIC DT D Type I~IV,
Knapp®® Class 1~ 7, Helveston &%¢) Knapp Class
7 O#li53¥E ABC, Pollard™ @ iitiHR B 12 D> T @ Class
[~IV, Scott &0 K HRFRELIZ D> T D Class 1~ 8, il
HRFFELC DWW T D Class I~523H 5, LaL, BHHS
MTw2% Knapp #TT 5, ThEFIALTWHE
DR I3RS TEL™,

WFNIZLTH, ERBFREOFMFEOVWTh iR
R 20, —TCIERDSNT, ZOREBIZIGELT
LEINBERETHSHV9,

2) ERIBRREOF RS

a) FTHERZE

ERETRRE 570 Bl L, 742 BOFM 2T 7243, %
DFMAER AR HBRICHT TR I WCRT, FOEER
EFHR I 3 5 LRV AT ATEE O W= 1E, [EH—
e, SlEacT,

SR LRV OFAT H R 2, B 1RGO LT
TRALC DV T 16 1R T, THRHYIER 85k & IR TE
REL IEAREOMESD Y, FTREOBEICIZ LE
MEREO T DBMESRH D, +IRBECE LEGBRED
FRANLETH S,

BR ERBRREOFM T ERREZ, S1RMEOLET
RALICDWTR LT I2, BEIFERAIICDOWTH 18 I0RT.
RS & 72 13 BRI TR & b i E TR OBIE
WCERIRS R, ETFRAEOBIECIE LEHBRES -
BIRTEHARED L 5 2EHFNSLETHS,. 20K
IEZNF 3% Bz D v THET L 72 von Noorden 5590
L BBh—BLTWw3, —F, BEEREOBIEC
&, ERETERES L U LR RTEATES RS H D, B
ICEBEOBIERFEIKE W,

b) FHlTEAE

LRBREFRROEE 2R 19 R T HETT-
7. WMEZEEMIRE B L CEEASNE 1B TNEL, b

HBEBERIRBRENEREITH S, TRALDS 2 LARIc -7 D & L, BEBREB XU, B
x 15 _ERIEFEEOFMRES
FEAE % .3 #® X
;;,f_
Fik oMk FEfREGER gt Bk REEREEEE Bt

Rt 0 10 10 20 8 28 38
st SV TR G R 0 3 3 15 18 33 36
TR 252 75 327 10 3 13 340
SER TS 111 — 111 13 — 13 124
HEIR TE A s 101 0 101 52 0 52 153
0t 39 0 39 12 0 12 51
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M5 RO (GR).
A RAlEE B, A ERMRRTER & B 0OEIT I8 - THER

R 16 KX ERBHBEOF M ER AR

— ETFIROL - 58 1 HRAI—
. # ® A
7 7 BIEA
fifr Hi fitr #&
Higdh - 9.246.2 r 3.4+4.7 = 5.7+4.8
'Fﬂﬁtﬂ?% 7 * * % - *
ﬁgﬁﬁ% L 11.6+4.8 L 07246 » —= 11.0+6.1
i 10.1£6.3 2.1+3.8 = 7.9+5.9
R T E A R 7.7+4.4 2.0+3.1 L— 5.7+4.4

* 1 p<0.05 **:p<0.01

£ 17 #X ERBRREOF M ER
— IR « 5 1 IR —

AB, ﬁ B 2 HRIES

iy i i &
High 4.915.2 4.5£5.0 0.442.7
Lkt | LHEOE [ 8Bl 2.041.9 | % 6.8+4.7
e Higl E 19£16 1.6£2.8 + [ 0.3+2.1
i 1 [ 5,743.6 1.6+3.1 4.1+3.3
R T A i y 6.1+3.2 2.0£2.9 gl 4.143.3
*:1p<0.05 **:p<0.01

18 ER LRIEHRRE O F A AR B

— [BIFERAL « 55 1 HRAI—

H - z R P SIERE
‘ Bl —— 9.9%55 5.244.6 4.845.3
LHEE. J:Eﬁ%% 7.9+5.6 2.6+2.1 5.3+4.1
o | — 12.744.8 4.346.7 — 8.5%5.5
AEERIN ERGEE v [ 9.0+4.2 2.943.7 e [ 6.1£3.0
IR T LL 5.2+3.4 2.9+3.8 L 22433

*Ip<0.05 **Ip<0.01
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PRk 6 F12H10H

P RE R L, EESE 1R TR L, WAL
ZFRIC L VKT 5 O T, L TIRAIY 5 LAA % /i,
10°LIR 2 8E & Uiz, BEBEO 5 LINIZHARBER
AR I oz, B E TR 1T Lo
bOr LA, THICREMEECEANSEL- LD
bEEh3,

COHERAEEIC X AT E R 20 T, BEWR
T, B, So5IRENOLOTEZY, FHiBEEN

®19 LETEERREEDROHE

SREE SRR T - AR
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INREGEREL IRV EFMEFEL LWL DLE
Mmolz, BB X UEBEERER, 84.8% T, FREMEAR
L FEREORELBE S N,

c) RIATFE

RV O TR BT 2 s 3B vt BITH®
EECTbDIFIE L A E vy, Morris 5%k, 324 o
FirEl s EREEFMR 2T MBI 2HREL T3
B, TDDHAFNS 5 ERBELIZ DX IFT,
L2 EIEMTEBIR R 57248, BEERIE poor & LT
w5,

SRR 141 Pl & R 18 Blofiitk 1 » A &

nE SR T oA un Witk 4 SELLE DTS 2 R ENE 21 B X UE 2 1
e ’}ﬁzﬁ Téﬁ‘“’ﬁ* . WA, Wi 4 ELLE TEARME L, KT T
ot WAL L DK 10BIA 89.9%, &KIFKE 88.9% & BIFTH 5, MMEFIES 9 fl,
% EE 5352 11°BAE masked bilateral palsy #5 2 & &7z, B 1
RAME }ﬁﬁ* " Gl HT#H 6ot DI 4 EUETRIBE L o7 b D
i 6B D, FEBERIES kORI T ERES TH -
2.
R0 LHBREOF AL RSB TR 10 LA U R & KIC RS
¥ % K T 13 iEF 3. 5%, &R,
¥ #i 251(60.2%) 69(63.3%)  320(60.8%) W ORE SRR EANETTWS,
Loty 99(23.7%) 27(24.8%) 126(24.0%) VIR | EAORISESH Y, RALIE 50,
ﬁ th 34( 8.2%) 11(10.1%) 45( 8.6%) Bielshowsky SESERISER XBMTH 2 (6 A). Al
% 16(3.8%) 1(0.9%)  17( 3.2%)
BEE  1403.4%) 100.9%) 15 2.9%) WTEOREYDH Y, HIRERFHRETH 5.
masked 300.7%) 0 3( 0.6%) F 1l : 1978 4 5 H AR TRIATIER.
* 8 = > s & i ETRAE X CEMREE R 2D,
+ 21 HXRERBREFMENORIATFE (141 4)
itk 1 » A 4 £ B E
ik R BRGE OB #% BBIE masked B BAEE O BR MY A%IE masked
— i Mo 31 17 3 0 1 0 34 12 5 1 0 0
h iﬁﬁﬁﬁfﬁﬁ 7 4 1 0 1 0 10 1 0 1 1 0
it 25 7 2 1 0 0 22 5 2 3 3 0
(IR T 24 8 0 0 1 0 21 6 1 0 4 1
Z ot 4 2 2 0 0 0 3 2 1 1 1 0
&t 91 38 8 1 3 0 90 26 9 6 9 1
x® 22 BREFBHFEFIESORRTE (18 4))
filr 1 n A 4 £ B E
Fitk B BAEBE Btk BYIE masked W BERA B B%IE masked
—— & B2 1 0 0 0 2 1 0 0 0
fﬁ%ﬁ% 2 0 0 0 0 2 0 0 0 0
e FEBEE 0 0 0 0 1 0 0 0 0
AR T E A i 5 2 0 0 0 5 1 1 0 0
20t 2 3 0 0 0 1 3 0 0 1
5t 12 6 0 0 0 11 5 1 0 1
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H6 FEELETREFHRRBRE.

Al SR, ?E’\U)ﬂ"‘fi/ﬂﬁ) 1, Bielshowsky HEHH}

fEREABRETE. 1978 455 AGIR THRIATVIR, B - iiree 7

7 H (l‘m% LF 12 A) L TR S X UL, Bielshowsky SEAMERREERMY, C 74 159 3 »H (1993

F8 B) miRpH R

Bielshowsky @RSk bt L7z. &7 0HO
1978 F 12 AB LIV IS HEINAD 1993 FE 8 HOFMR %
M6BEIUCKRT, EREFLEFTHS

3) ERIFRREFROMER

FRUSEREOFM O S b, EREGEETMTIE, BE
iz hEE Lo TWwWarHEbT20THSED
5, $THY EFohaxEHETHS, LRIHEHEETF
i B —BIRICE T 2 #HE Y%, Knapp 5%, E#
AR O tucking A3, (1) BEMEFEOFIE, (2) ETHE
fLDWA, (3) MBHEELEZ VW L b tﬁﬂ?
ThdERRTWE, EZ5H, ERIFICIZERERD
%<, RERMET LT ERS £, KE, BT,
HERFEREBLELEYHD, EBICIhEFHT S
EBTARETHE2BEBI L RV, i, LR
EETH->TH, MILFEMIC Lo THTEREFEM Brown

ERBEEZEI T EBHONTWE™™, 2078, Ef#}
L EMIZITORETREVWELS RFELH BT

—%, BRFEETE, ERBOERER IR, HE
fROLOEIEI ﬁiﬂm@ﬁfﬁ@%@%kﬁi&éﬁﬁ
Thad, EHEmieEMcE, EREETE R & LR
WEH 20, BB L TRGCEEEZSEZS 2 8%,
BIERAL 2 BIE S % S THEIL TV 572797080

FRERSSEFMT L, Se R THiFE T RIAE) D H 2
e, B—BIRITREAFETHE LIS ETHER
v, 7272, TRHESMEERE, EFRESBKEnE X

, BFMTRENEB/ET L2 LETERL

‘f B LFEME, EREERAmTO J:Tﬁ?’aﬁ*»ﬁ“
FL, #AEELEHTBETE20THERGSHW LR
TWwaHETH B, firdk FIRER TE, ETHERMES
X 1 masked bilateral palsy 23R 1272 %
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B TemE

ﬁ4J1oopv

20msec

7 SREREOSRHHER,
A SERIRE, B TERE

300 { 0 ER

2501 & #ERE(RS)
200+ A Hﬁﬁﬁ(?‘ﬁ')

O HhRRIE
150 ¢

Amp/Turn (uV)

100 . =

501 '

D

l

% * b T a
FRALE R ERALE K “Ah‘

0 500

1000

1500 2000 2500

Turns (/sec)

8 SHRHHERNS— -

F 7 F a— FRRAR,

FHRETEERRERA FICEP L, ETOMETSRE L XY TE 5,

TEAERERRIC T L 2 BRI S T 05T s oA R
ERETCEIS Z L% Stanworth® 12 H L, Bric o
adjustable suture T—[E# 2 h 3 v>Z & % Sprunger
SPIRART W B, SEN, BEEE E % TR iR 5
DTk, LEMRBETYALDOT, FTEHFERTCIR
FURECHEETNETHS L EBbN 3, ifABIER
masked bilateral palsy ® Z & & H D, fiifLiEEIE &
FolHE X, DERMEORERTY, EOBBIE
masked bilateral palsy » ORI %-13ic{TH RETh
59, b ok % masked bilateral palsy (2 2> TIZfiTai
OMBETETIDTRETHL L 2B T2 LELS
L5,

I R RHR RN SR E R 7

FREERHE OFM AL, BRER O 1L & #HHi o
Flhrvd s, i, MEFHOMEICIE, FREHESO
FIH T % 5k - AR & FREE LA O i %2 I 3 % 55
BEEDH D,

L7zd3i>T, RREROFMASHCIE, (D FHH % F
BERICT 20T a0 0 TR OER E, (2)
SALFEM 268 - AR T 50, BRI a2hEnd
FMHEOBIRE WS, ZOORIRET 2088 H S,

FMHHOBFIRE LT, IREREBIIE 205 fHE T,

*?ﬂﬁﬂ?wfm (1) ZE5[GAE, (2) ARERESHH
B, (3) B ORIE BB -MgEE 855, Zh
iﬁﬁﬁﬂﬁtﬂﬁ%%@,%kﬁﬁmﬂﬁtﬁﬁﬂ
WCABETH D0, FREMEACTRETI, S O FFRBE;
MAEFMDEIGCE 2D, ZhCRERAOHIE26HT 2
DERHDHDT, HEDERERL, FREME TR
T, BHERMERFRE B X OF double elevator palsy %[
W, BFRE TR ERESS {, B0 RS L
DHECHTWE ZE bR RL, BROKAERSHIH
W BHRE L FEG FRER LT RN TEWI Eps, 9
S ERGOBESFM 2RO 2RROHETH
S
FMAHFZEORBINCOWTIE, HAEEC L D 4HRE
DHEEHES N SECRBBEETI L3500
R, IRBRGHENH S % I5H L, saccadic velocity O1&
TLTW2EEEHEEE, T 5 ThWBEIEHE - 8l
BEEERTRE LI WMESH B, 20ED, SHMEHO
HER L RY ) X AFEROICHBHZDT, SEIZZHA
SOV THRE T 12,
1, SERFFFEROF M A ZEIR~NDIGH
FREEMERIE O 75 1 0 SR SHRAS O # BB KD % 15
TE 5 Z EEBITAR L2, Huber™ik, SR ER O
fi#, fibrillation © A& TIHEMEOKES 2\ & X 35
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HIREEE 98% 12%

Y

+
103.8+3.8 S BT

7

96.6+3.7 Joraiidl

0

| |

| | 1
20 40 60 80 100

R (%)

Fy) XA
100.0%7.7
67.9+16.6

I | 1 1 I
100 80 60 40 20
X9

RV R REREFMIC & BRI EE.

W) R AREECIROISE M O BT 2R A E AR, AR AERIE Jensen S THIRL GO,

80
70 s
60 L] = L]
i o
50 S ] .
L . . *
R P .
30 s
20
L]
0—
RE 2 4 6

,,////
///// ,
;//
;////
i

\

20 22 24
(:E)

12 14 16 18

(10 #EzsaiErRE 100 Flo BAEEORM.
92 F M FAEE 12 BLLA I i,

BIOWIGIC R B & Lichs, EENET -7 2/B51CE3E
SHREGEEIN (EOG) i & 2 IRERGEBIHE O H T
W3 LT3, SEREFER T FE UM R
HoBELNBHE T IRT &S CRBEEROFRRT, A
ESELRE, B RSB a5, IheER
WHIET S Z L Huber DWHHED IE & A EARAIGET
5,)7-:91)92).

SHBHHER D &85 5 L5 THWEIE O ERETE E L
T, @Y n Aidahotzh, SEEBRHICDOWT
fThh T3 A & IRIE L 2 v i e E & AT
599 % SHIRER I IR L 7299,

AT e R, §—> T 7 ) F 2 — PR
ThHd, ¥—riid, FBEROE—7BELT 1S
SHEAD—2DIEND T LT, ZOMWIEED 15 £V L E
Db 1Y TH Y ML, ZFDOH%E Turns &
LTZ 7@ X Biese, eV a=F e, —2
Dy —VOIRB\OZ LT, Y727 L0 YEIZIE, £0D 1

MloBiE sy — O TR LIE, Thbb, EHO
{RIE Amplitude/ Turn (A/T) TFEL7z. 1EFE, H#HEEK
B (52 - ) BLUBEONECST, Thth
XY 777 kic7ay b LI bOWBKE TH D, £Y, 5T
STERFRE LEE S 5 I IZ O =Ep s BN - EN LI A5
h, MR b EEENA N,
HIRGEERD Y — T 7 Fa— Pk D,
SEAFIRFREL & E LTz b O HISEN R, e tiRmRs
EHESINI D OICEHE AR ETAE LW EIZR 3.
2. RV R ABROFMAFER~DICH
FMAEREORY ) A ABEOEHIZOWT, &
L 1 IRML & CIRERD @ wiEE, BXULETA
FANDZE DS Ao WSS, HiEE EBEHioX
HOBESLE L HEL, Riordan-Eva 5%, #hE#
FERRBC & B REMER AR I L, RV ) X AEFEREA
BEACES L, S8R D 2 v IZIERR X D ARSI ATHE &
kol BeE, WaRED 2 WIETLEE LT, KF



TR 6 4E12H10H PR RHEERE - LR 1175
121 - o w % i
O12BIUT —oO i
10 - e 12BLIE —e |
5] ]

(m) SDmERFNBE

8 B LIFT 128 124°A
SAAERITA 3 TO IR
M1l HAEEERERES, A Y 1) X R AMEE $
TR & BRI EERAR,
SHALEITI 6 A, 128TIZIHA, 120 TS
T, SHELETTEHCE,

40

NN

R R R R Ry

301

DN

R R

-

SRRRTRIRIIN N A

NN

3

SN

20+ 7

MMM

SN

A

N

(%) MR ErRE
SRR
DA

101

s

Nl
\\\

RN

\\

?

8 LA 128 1208
AR TORN
12 SRR RES SRV ) X REEMEE
TOHAR & B ERE,
8 AR TIXIERL & D A, 12 8TEME TRS
¥, 12 HTRIEGIC £ TR FRIGHSTEL,

EFFM %, ERRE D NERETH > S, KE
EbHoVIITLMEL LT, LTEHBB 2T, %
DRER 71 FItPRERREE 12 6, SE2RE 59 FlTH - 72,

Active Force (g)

Passive Force (g/FE)

13 AHERHRBHEOR Y ) X 5 E1E O RES
R
FehEtR 12 BRI O FESHE © passive force N4
72 { ,{EF L Tw7: active force 3 1F & &5 1o i,
FIE® 12 A LA EOFESEE © passive force 238810
LTH D, active force DHEE T+ TH o,

R23 FEMERROFHR A
#OR MR RS F T A O#
Sed  ETEAEE) - NETkE

PR Sz
T2 SHEREHT - WERE
T RS - SE ks
SpHE iR
T&  NIERRRE - SRR
LR FR TRIEVIR - LEfRE
el R 'R LR - LEHRE -
PR T B i

R Y X AHEFERONERES L, NEHEORE 2/ E
FiEEEDEE OFHEIC 1372 & ¥, SEBHEREORE XN
EfOMMEEERN L TS 2 RETH B &5 Eik
b5,

5], SRR I & 2 BREERNRHR 7 iz 0w T,
R Y X AFEH 2.5 BAL A WE I ES L THRfSEE
Hle b, Ffie{iT-o71", RV ) X AFBRFHICI VIR
PISGEERE D R WIEFIZ oW T IRAMER R E, TRAE
FHZ DWW TIE Jensen g2 1To72 £ 2 3, IFERNES
niz(®9)., Zo&di, ¥V ) XAFREEHIC L 2R
fIdERE X, FEORE LBRL, FWRAEORE
32z EHTRETHS.

B, RV XAFEREIE, FHLOPWRSNEN
B, RV XABREIRBNHOF OB ET>THED
L, FHEENHOFELE»D T, X5 ICkE
HOEELITo TS IZIEhE S5y,
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IV JFREEPERHE O FTHFHA

FREERHR O MBI DV TR, —RICEREER
6~8DHMEYTHS LEINDY, HEUEREOFH
EOWTHRULEE TS WY, FFREOBRICERLIZY
Dz, Rush 503, [FEKAEH O BRI B O #1420
BERBET 2L LTEY, Green 5" FHEECHS
1% FEETHO SR MR RE CHRALRE O WSS, 3
~1338, Py 8. 4 HTweblE T 3 LT3, Kro-
hel'*i3, SMEEHBIRMRREOREREZIHATELD
% Z L REE L. Coppeto &1V, %K _FRHHFREL 43
e, RO 15 FTiR 4 pHMRNIBRER L2 &
] Lz, ZHISR LT, Golnik & 023 BhARFHRE RS T
BEEITIEIOBELS 3EIAZELL 3 H|%2#H
£, 6pALEREAEALLEREBRATHS, £C2
T, FREMRHAO T2, SRR ORRE &
URY ) X AEFRAORIE» SBET L7z,

1, HEHERED BABROHARM

SRR D 5 b, FEEHREL THO LR RE 2
o ledr-o Tz 100 iz onT, Fip il TOMHE %
10 12 ¥, 92 ML FIER 12 BRI ERL Tw b,
Wi TOME L ER L oBRIERC Ao, Ik
5, RiE®R I vABERBERNRTCEZ—DOILER
BN,
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