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ABSTRACT

Summary of Background Data: Fusion surgery is often used to treat unstable spinal
diseases. Fusion surgery usually decreases the motion of the implanted levels and
induces compensation behaviors at the adjacent levels. It is wildly believed that the
excess motions at the adjacent levels cause disc degeneration. Some dynamic devices,
ex. Dynesys system, have been developed to solve the problems by preserving motion
at the implanted levels. However, the flexibility of these products varies and their
performances on reducing adjacent disc degeneration are still absurd.

Objective: The purpose of this study is to find the proper flexibility of posterior
lumbar dynamic stabilizers by evaluating the neutral zone, range of motion,
intradiscal pressure and intervertebral foramen area of the implanted and adjacent
motion segments.

Materials and methods: Eight 4-level (L2-L5) lumbar spine were dissected from
6-month old pigs. All soft tissues except the surrounding ligaments and facet capsule
were carefully removed. Specimens were wrapped in saline-soaked gauze and stored
in the freezer until the experiment. The flexion / extension angular displacement of
the specimen in the intact status were measured under 8 Nm of pure moment. Then
the specimen was injured at L3-L4 level by damaging the facet joints and surrounding
ligaments. The angular flexion/extension displacement obtained from the specimen in
the intact status under 8 Nm of pure moment was applied to the specimens in the
injured status and consecutively in 5 levels of constrained status which was controlled
by a self-designed adjustable dynamic stabilizer implanted at L3-L4. The flexion /
extension motion of L3-4 was constrained to be 0%, 20%, 40%, 60%, and 80 % of the
flexion / extension motion of the injured status. The intersegmental neutral zone (NZ),

range of motion (ROM), changes of intradiscal pressure (det IDP) and changes of

vii



intervertebral foramen area (det IFA) of the implanted and adjacent cranial/caudal
motion segments were calculated. The IDP was measured by in-house 20 G needle
pressure transducers inserted into the disc. The intervertebral foramen area was
calculated based on lateral radiographys. The “det IDP” and “det IFA” was defined as
the difference of IDP / IFA before and after the angular displacement loading.

Results: (1) During flexion. The NZ, ROM and the det IDP of the implanted and the
adjacent cranial / caudal motion segments decreased with the increase of motion at the
implanted level. The ROMs of the implanted and adjacent cranial/caudal motion
segments in the status of 60% constrained motion at the implanted level were the
same as those in the intact status. The det IDPs of the implanted and adjacent
cranial/caudal motion segments in the status of 40%, 60% and 80% constrained
motions were less than those in the intact status. The det IFAs of all motion segments
in the injured and 5 constrained status were similar to those in the intact status. (2)
During extension. The NZ, ROM and det IFA of the adjacent cranial and caudal
motion segments decreased with the increase of motion at the implanted segment. The
ROMs of the implanted and adjacent cranial/caudal motion segments in the status of
40% constrained motion at the implanted segment were the same as those in the intact
status. The det IFAs of the implanted and adjacent cranial/caudal motion segments in
the status of 60% and 80% constrained motions of the implanted segments were less
than those in the intact status. The det IDPs of all motion segments in the injured and
5 constrained status were similar to those in the intact status.

Conclusions: It is found that 60% constrained flexion motion and 40% constrained
extension motion at the implanted level induce least compensation ROM, IDP change
or IFA change at the adjacent cranial and caudal levels without violating the stability
at the implanted level. The result of this study is expected to be helpful for the

development of new dynamic stabilization systems.
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Feng & 5 o Dynesys fadk T A4 2R A L o fri H ARIT & 48 ~ Dynesys
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12 B 4 & 4 (Intervertebral disc pressure )

AR AR A A g VR F E R i3 § R
chd B A H MM R4 S N gn TR
WELZORS > APTUERZLLA U E AL THERES oIS AT LERS O

B Ao B aEis g B 4 §4mw@,mm¢ﬁ+W@m%%@K§M/;
AEEREFTERHTERS > U ET 3 PRI F SR E R H 4 -
# & 3v = < (Foramen size)

YEFE LR s e A g3 ”uﬁ—fgv:,:ﬂbmﬁﬁj MR FIH o §R
Prio- BER AL EIMLHTRF)ZFEB RO A a g T g3 ¢
<t R 2 ETende o 3F S HF K AR TOF a5y LTS ® A g e
ow RIEF T A SR D O fe R e I pE R jds R 9 5]
W 3E o

Busscher(2010)" 41 # f&34 18 3 "4 e 4 R e i o & i it i
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14 TE2a e BT FIRpE SRR SR R R
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Fox HEERR

2.1 R332

AFBHRET A B X 120 o7 £ PATHE R LR (L2~L5)iE {7 4 B p
RS S [ LS IR B D#ER 2 RT3 B Rk iE
Bs? R Bioagge o F 0 TSI SRR TS ORFEE » A %R
plad AR RRIE BRHER SRS T2 STV B
FLREE S 1.2mm gk RIE R E & R BR G K BRI gn o
TR R RO G ER G AE & £ e P L E B 4 F1(20% ~ 40% ~ 60%
80%) w ik i % B i 17 F % o
229%RE
2.2. 1R &35 4 FplEp

AR TR OB L L AR R TP THE - BB (moment
control)£2 & & ¥-+l(angle control)= 2 & ;5 4% 2 (@) 2.1) - 48 5 & £ iz 4556 ~ 7
FIEBRIT AL S B i T W ggeng EH R UR -4
Rph e g e L FR TS (B 2.2) 0 8 oty ende 4 Jgd FR e g e a0 g
T AR NGB - BRRES DY REERAL D S e dugd o
FIMALE L AAE P el e e LRV AER Rl R L
T R F - BEMe P A& TR DA § A 2
PR RIFE Y AN A G R ERIE TR AL B Y &Y TR I4
B AR Bl g 1% 22t A B b 2 i phe & R0 PIPIOT R
S 4R Gw 4o RIRIFTA RIS R 09 a0 CCD R (W 2.3)  ffd &
7 BB ARY R RS 0 1 B RS2 0 4 CCD AR TR R TE

HeEh - AT = AR BT U EI R R R )
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&0 load cell £ B

B 218 &5\ 4 8 plEisT 3B

B 2.3 (+)CCD #4815
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2.2.24- AR 4 BB B
AFHRATR Y AR RPIELAFHRETD FEF DA S(B 24) B i

25 iR 20 BLatEE (AR S 0.9mMm)e i A R Ar L Ae - B 0 T F K

e RATE ~ B o P EBR YRS ARRREA G R AN - B
o ME T ERARE P SR DBRRERE LI E R EE AL

SRR PR R R TR G R R C ER T RR R ST D A
Feny s > VL MR KR AF RS R (R 24) -
rEEE TR W AR A R RBE Fack 5 37.4mV/IV/bars 2LaUE B ]

3%+ EEN [ 1.48% 0 B o R4 1 rUfer 3 30bar o (B 2.5)

p @ Intervertebral disc pressure

e — - il

- "' gage

pressure 4mm voltage -{\L—P@/

Intervertebral disc pressure

Bl 2.4 3 4 BRI FE> Rk p 207 LW

y=0.0374x+ 0.0001
R>=0.999

0 2 4 6 8 10 12
B 7

B 25 &2 B ARG HRE Y R
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2.2.3 b PRI LR

S ER AR TR SES FEERES S RER S E LRy
i AR A 0 R P PR SR TS e W) il 4 T
B0 FE PRS2 eng B S A Ik TE s (] 2.6) o f i g
SRS 2R S AR (R 27) 0 SEF R S TR SR E - R TS

G B BRI L AR AT 0 A K PR R B TR e 8 R

4R 2 (R 27)

B 2.7 & R EE A W(2)E 2 2 W(2)r AR
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2.2.4 X &8

AR BT G AIBE Y X R (2150 PXBOM) - HAEA ] 2 OF B HE
Forov- iy s o ARHRIT S X P hpiEam 3RS RRIE AT
PR E T 2L BRAFD SRS R T A SR RABFREX KRS
hIER ST A PTHREI G FR I 2 B fook TR ER o

() 2.8)

B 2.8 /] 3|7 # & 50 X kil
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2.3 F &AL
2.3.1 ##E AL
AR AT LR BEEE NS 120 a7 o gl ERYS B

<o ABREAMERE SR S e Bl h B PR skl LR

BT LMY - &1 571 &
7

FREZE R e g 00 A5 - SRt frh T Fofet A
W T 0 AT e Bend it e B 2N ER REFRAZ SR L
2L A%C kP T 0 Lo o] PR fS SRRSOk E ¢ By s 2Tl 4 25°C
EEY PRIV FRRTRI TR SRR R SR R o
2.3.2 9 %2
AFHREALEERLET R BREFRFRETFSATY RS A oA
YLE ]G B ey A e ¥ R R K,!rt ’;ﬁ*c} BAFETEEHRET Y & IF T
R I MERL GEFOT KL A AT R IR G e R i A iTa 2

AP R RAPEHT R K EAZE 140% o AP R 2 SNk ITa s B ilE T

’é«_ﬁ@%”iﬁiﬂ*"‘lﬁd‘%i‘f' R A LE PIHER A LR & £ AT R F AR D
AR VL] B MR (T E S 0 B T RE T 20% ~ 40% ~ 60%% 80% > T % &(1H]

2.10)(] 2.11)
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QLB & R B (L T)
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2.3.3ZRIXEE »
AR B PEE IR 2 BoF ALY AH IRV RER LR

VR ARtk BRAI 2 gL et B o ER uEEE R~ fod

% El&(]%] 212) °

B 2128 8 i5d & B 51 % 2 R
R RAFHREDFRFALYURIBRIE LR SRS RRFEL ¢
L I8 BLF R A pas EIIE PR AT TlER HA RS T 0 &
B4R RRIEZ 54 X BRI AR AR R BN F Pl

(%) 2.13) -

B 213 1 X R b4 3R+ 2R EHHF PP =)
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2.3.4 4 FRIRE & R UGIHT

ARHEFHRORET A L BEREF AU G (intact) ~ R @ AT R

& £ j#(rigid-0%) ~ = #5 & "4k 1k (constrain-20% ~ 40% ~ 60% ~ 80%) ~ -t %
% (injury-100%) -

AR AXL TR EE R AR Y B4 KPR TS AR S

fo8 A AR AR A L WP et 1T AT AR

oo e B R Bl eniE e b R B RS EERS GOR A BRI e & S
PR RTE 3 L IS ATEY ¥4

&
1%
=

s RBLBR L BT gk i &k o R iT &
it o A .
AR AR E REHIRERE TSRS R R L EEF TSR

£ GRS bR PN AR S R BP0 R A X T E O RS

GoRAEPFA R K S 100% 0 A BRI R S L A R A S 0% -

RISHAE LR IH BT 20% ~ 40% ~ 60% ~ 80% > & = §p| & Bk PR (T
TR EE R R RS AT ff R w2 P R o B

Yol BEK R R AR RRIP SRR D T ARG AT R SRR

Plend &5 27 Pl & Rdr4120% 5 3°0 & Ripd140% 5 4% & &R 41 60% 5 5°

&R 141 80% 5 6°(H) 2.19) -

EHER R R 2 LA AT 2 ApEEE £ R(F216) A PR

C A ST ARAT & R T e A 2 A g% (flexion) 2 {6 Pr(extension) iR T 4p 3t

%% 4 (nature)z. B4 %1 (B 2.17) et ehg ff T& 5 Gt B EPEHIRZ A

ST o 27 R R R R o (1) 2.18) -

21



13 4

12 4 :i & -3
AL R g‘x
18 4 i .
y N
BAER SE S éfr\E
1 by
v . h,
44 ) F iy,
e wrs |
| B 84 2 B .

=

B AR()

£ TA T o

4 #lEmAHES
o RS 6 5
v
al it B

B 216 Lrastm $ {8 T 2 dpgiEd £ R E 2 N

20 -
15 4
AT 5 #AE
gk
T
i
=
= -
=
5 & frdm ik
FE A4t
Yy . _LiLiER . LCELEERELLL. (L ENEL] -
BOG0
s |

B 217 Lfa a2 fa @ R4 it g2 0

22



E b

Bl 218 {3t & A2+ 8 = 50

= & (Intact)

B e £ (Rigid)0%

& B *14120%

& & '141(40%)

& & "L41(60%)

& R '141(80%)

i 1 (Injury)100%

Bl 2.19 & B LA T & R
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2.4 FHLA Y

AR ST AR ER TR L LSD B BREPFES R B R
ROV AT RSkt p B0 20 005 PFARG FREFMAR A AP AR
RS IrRER KA R PRI EFEALAR U R L RA AR

TS OETLR T 07 g ATl 7 it > FI4 3 g3 = AT &3
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»
T
s
i

ARG E S L EATH R LR T A BN RERE B (100%)
B R 2 L U] 6 6 F1(20% ~ 40% ~ 60% ~ 80%)w Bk i T
B TSI el TR AR TR P R UE P
W B e A o
.1 pHES &R
3.1.1 % it
FEFEFER

W R Y TS PTIER LR S 414 BEHETSAED S F
Al MR eFARERL G2 AR AT 573 BEHRER
PF A S B AL R TS e R T H D 149° RS HRp FRhaE R K
Fiog o il TeOipitEd & RO EFHFR TS U & R oy (T8 7%
B & B B 2 2.32°(20%) ~ 3.19°(40%) ~ 4.04°(60%) ~ 4.74°(80%) - (Bl 3.1)(%

3.1)

%o)

AR HER AR
AT ob SN

BAG2 AT EF L A FERERTES 3.02° BERRO ST L

FASIT T iR b R 5 4520 RFRHE IF R E R

TR G ARSI T E R R P AT E A el 3 1 574° Al
AR el o T R TS i g R R F R TE U AR
R0 ARIT & ehiE B & B 4 iR pren S o 12T % 5.38°(20%) ~ 5.01°(40%)
4.69°(60%) ~ 4.43°(80%) - (%) 3.1)(# 3.1)
THITEERER

Fom g E (EY T AT E T IR A R G 4.9% B F R T &R AU
LS TRTEF)LAEERERTED 411° BREFRERG AT 15

R AP IR (S AR R AT T AT & e § 1 6.4 B ibHp (3
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KK E A va v anip iR d & R EFHF T U & R
T THRITEhiEH & B 4 BB T %% 5.87°(20%) - 5.44°(40%) -
5.05°(60%) ~ 4.52°(80%) - (] 3.1)(% 3.1)
3.1.2 15 s i®
FieHFEH LR

IS e (TP TS NI IER AR L 414° BREHEITEAERF S F
Al SR AR G sER e R 4T 573 BRE RO N
R D B AR TS AR R TR D 149° B kg (TR AR K
FEE > FAE TSP ER LR FFHE TS U & R (7 & dE
B & B4 B 2 2.32°(20%) ~ 3.19°(40%) - 4.04°(60%) ~ 4.74°(80%) - (B 3.2)(%
3.1)
PRI EER AR

Wi brds (T P ARITE ch T R & B L 4.52° > dF HIE T e iR T AU
BB (s BITEE S A A AR T 3.92° S F RO @ e il
Bl A ApE R TS B R DT AT S APt g1 5.74° B fs K
PERFOEEENFTS TS OPHER LR EFHETE U LR
HT R 0 L OMRIT E EE & B Y B beh R T % 5.38°(20%) ~ 5.01°(40%) -
4.69°(60%) ~ 4.43°(80%) - (®] 3.2)(% 3.1)
T HRIT &R

WS PR (E Y T AT & T IR A R G 4.9% B F H T EE FAURER
XH2 e TRTEFZAEEREARTED 411° F BB AOTRE S F
FEM AP E TG EFROTET RIS A F LD F T 64° hfskp T
R PR B FE TS EEE &R EFHR TS U & R T
T THRITEhiEH & B 4 BB B 42T % 5.87°(20%) - 5.44°(40%) -

5.05°(60%) ~ 4.52°(80%) ° (] 3.2)(% 3.1)
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* A
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R & £ (0%) 20% 40% BO% 80% = % (100%)

*LAPE R R L B E LA B
Bl31 % e THRICHE L« TATE S ABE LA RER L AC)

6 r

BRI R B4k % & BT #i i

1 R B Z(0%) 20% 40% B60% 80% % 1% (100%)

CLAREPS IR B PE G ML B
] 3.2 1 g B T 4R IER S L TOARITET A R AR A S & B (°)
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.2 RA it
3.2.1 % §ed 1%
FEERTPRES R

W g T R ITE T O B RS 0 L 8.62bar 0 42 F ik (T & hY
Bt pdfolo MR FARERIGUERFERS 10 T8 3
8.12bar » B EW B Y s S TR I N FE BT PRAS BT 5D
5.58bar > f {5 #-p (TR OEE KIS HEE TS o ER R Y
PP HOUH & R T 0 R EH T PR 0L G E BT F AR R
4.49bar(20%) ~ 3.44bar(40%) ~ 3.01bar(60%) ~ 2.65bar(80%) - (%] 3.3)(# 3.2)
IR RFPRRS B

e e (TP AT e ch T o B PR 4 g 5 10.11bar o R F Sk e
R B BT SRS T T 7.23barc BREHEDBR
LSS TR I AT E AR A e F 3 12.31bar v s #-p 7kt
AR A FEITE I AFE TSP EHER AR EFHRITE U E R T
PR SR F R S F BT % 12.08bar(20%) ~ 9.74bar(40%) ~
9.08bar(60%) ~ 8.07bar(80%) - (& 3.3)(# 3.2)
TATERTRA R

o gEE T TART & T o PR 4 g L 7.08bar R FHETEE
FRBERE G2 6 TARTS P PRS $10 T 1 531barc 2 F G R
PSS BR AN TGO FPRS S 23 5 1042bar > s #p (TR
R O R R TS i E AR 4 R EE R T E L & R e
TORIT & nfE P R 4 S0 4 E Bren T % 8.85bar(20%) ~ 6.77bar(40%)

5.86bar(60%) - 4.93bar(80%) - (] 3.3)(% 3.2)
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3.2.2 13 v 1T
FCFHET PR 1

At Prde (TP M ITE T IO B PR A B 5 0.76bar v 42 F HHE T & h ¥
B todfo o MaREmpRidgR= 2 s RS 221 4.75bar
BERROAATHE S TS ek & PR 4 L5bary Bl - 7Rt
R ErB TS FTEPPHER LR EFR TSN LR ICE 0 BT
o P bR 4O L4 &b b A 48 4 1.34bar(20%) ~ 1.88bar(40%) -
1.77bar(60%) ~ 2.01bar(80%) - (%] 3.4)(#* 3.2)
FART SRS B

W gE T P AT TR RS R0 5 2.37har > R FHFE TEE
TR RS § 26 FiiTd e B R4 T3 1L1bbar HF BN
S AR ORISR SR S 3 1 2.22bar > BotsH-p TR
AR R EITE AR T ap iR A R ST F R TS U £ R
FOARGT & fL B PR 4 % L4 i Bren T '8 2.18bar(20%) ~ 1.97bar(40%) -
1.47bar(60%) ~ 1.42bar(80%) - (%] 3.4)(% 3.2)
THTERFERS R0

AR (TP T AT S T VPR 4 v 5 0.73bar c B EFHE TR
FREEERE B2 BTSSR $10 T8 T 049ar 0 & F DD
P AR A TR PIRS S22 3 3 0.94bar o s #p TR
AR EFITE AR TS p AR AR I FRITE U & R
TR H i B PR 4 % 1 s E renT 5 1.02bar(20%) ~ 1.06bar(40%) -

0.70bar(60%) ~ 0.65bar(80%) - (& 3.4)(% 3.2)
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W §E T HA PR 4 %1t (bar)

{5 g de T LR PUR 4 % 1 (bar)

13

16 F

14

12

10 f

BERFAE O4fiEdl BTREE

% 40% B0% 80% £ 15 (100%)

& B (%) 20

LA B  BF LR
B335 445 d TR ITH S« TAGTEN L2 A PR 4 1 (bar)

Brppady D44l BFHAY

"R B 2 (0%) 20% 40% BO% 80% £ 1 (100%)

CLAPEY BRI MEFHLE
Bl 3.4 75 Frigds TR (E& 8 1« T AT &N LR R4 %1 (bar)
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3.3HEI G BT By £ 00)
3.3.1 % §td i
FIEHREIG R0

MR T TS AFE N Pt o] o B e RAOR R R
BOAEE L ERGEI G 9 1004% 0 BEFEHEBROT G S AL
FlOF BTG FR S EERERET G H 0 101.2% » i #p 73k30 0
EEE - IEE S R T S LR EF R T E LR & Rl
T Fite ARG EEN LTI 5 100.8%(20%) -
98.5%(40%) ~ 100.7%(60%) ~ 106.9%(80%) - (&l 3.5)(% 3.3)
FATERE G F R

P

W R T PRI AR B IR AR L R

S

P

100.4%  HZFHHEBADT RS S FE I RIS RFIt e R 5 EER
BALR I o ff 0 102.7% > Bofs #-p (TR £ TS 43k (T8 afp
AR AR CMEFRTES U LRI P ATEFRT e R0 5 EERE
H 3 & 0 108.5%(20%) ~ 106.2%(40%) ~ 102.4%(60%) ~ 104.7%(80%) - ()
3.5)(% 3.3)

TR EHE R R

WA R T TS AR G LR e R ERERLED

P

e

100.2%  FHFHHE B AP F R > FHE I TRIT STl e FR SRR

30y

BAL R IY o 4 90 100.5% > Bois #-p (TR LR E AR ITE > S d 3k (T E afp
HiEb & RO FEHR TS UP R > THTSHRTI 0 FR S RERE
LRI & 4% 51 101.8%(20%) ~ 100.5%(40%)~ 99.3%(60%) ~ 103.5%(80%) - (Bl 3.5)( %
3.3)

3.3.2 18 W 1%

FCHREI G R
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Wis e iTe FIEE AL T L A o) 5 M SR RIRICRE § ST
BRI GRG0 91.9%  H F B end il S B ik
e R S EEREIEI G o 103.1% 0 RS- FRP K
BOE AR IEE R TS o B R R R F R T E TR R e ke
GG R B B AT G A 69 100.3%(20%) ~ 100%(40%) -
96.5%(60%) ~ 94.8%6(80%) - (%] 3.6)(* 3.3)

PRI E LRI G R

R PR IF Y PRI S AR G2 e Bt e R SRR

P

103.6% > 4= F AR B ALeh ¥ (s > A E e PRI S e R S AR

303

ALY 5 fh07.4% > B fd -p TR en B X | T8 Il T8 g
BB AR CMEFFITE UG E R AT SRTI G R SRR
¥ 3L & ## 5 104.3%(20%) ~ 102.7%(40%) ~ 102.4%(60%) ~ 100.5%(80%) - (%) 3.6)(%
3.3)
THRITEE I e R

S P (TR TOIT S AR G Ile R LB R LS
102.2%» = F HHR B ALh i S AR E e THRTEREF e R S AR
BALFEIY o ff 6795.9% > Bl H-p TR AR XTSRS g i
FE AR CMEFRITSUG LR AT THTSET e R S EER LR
F¥ 34 & ## £ 1049%(20%) ~ 101.6%(40%) ~ 102.5%(60%) ~ 101.8%(80%) - () 3.6)(%

3.3)
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140.0%

B O BFRIEH

130.0% F

120.0% F

110.0% F

100.0%

90.0%

80.0%

70.0%

60.0%
i R @z (0%) 20% 40% B0% 80% % 1% (100%)

FAAHREER GG EFLLR

B35 6 §ad THRIEHE L TAGEN LR TR R
(30 5E B Sk )

120% ¢

B AP O4RAER O F AP

115% p

110% p

105% F

100% |

95% P

90% F

85%

80%
WA BRO%  20% 40% BO% 80% % 5 (100%)
FLAREOTREB R EEM AR
Bl 36§ TH THE L« THGHN LTI G R0
(AR FT R Bk L)
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3.4 % s brds (EpE Y LR B
JioH P LREFRC

o g rhe (Y R ITE T Y BRAL 058 FITE AN A L w
Fiol o MERARERL GRS D 1227 BF RS ROY LS
F R LS T E Y BREF TS D 019° Mg (TR hER KR
o AETEOPRER AR EFRETE U E R IT TS R
B s ie e b b 2 0.89°(20%) ~ 1.30°(40%) ~ 1.56°(60%) ~ 1.96°(80%) - (B] 3.7)(%
3.4)
AR H Y LR

S S Frds (7Y b AT & T 3 MR L 0.6° A (T & IR 1S
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31 W HFFEFEE R THERESE D T HRTE N LR ZAPHER L R(°)

Tk 4% F 2.(0%) 20% 40% 60% 80% R 1§ (100%)
JT 452 5.74 5.38 5.01 4.69 4.43 3.92
+0.89 +0.83 +0.98 +1.05 +0.96 +1.00 +0.75
s P E(E R R) 1.84E-05 9.86E-05 0.001345 *0.214 *(.486 0.0004
" . 4.14 1.49 2.32 3.19 4.04 474 5.73
4 +0.56 +0.53 +0.46 +0.46 +0.53 +0.53 +0.72
e  PE(ZREER) 3.27E-07 2.18E-07 5.45E-05 *0.315 0.00026 1.706 E-07
i 4.90 6.40 5.87 5.44 5.05 452 411
+0.88 +1.19 +1.16 +1.16 +0.94 +0.99 +0.86
P& (& B ) 1.14E-05 2.67E-04 0.0066 *0.3012 0.0087 1.73E-07
=y Ho% 7 %.(0%) 20% 40% 60% 80%  FEX 1§ (100%)
JT 2.63 3.19 3.05 2.69 2.50 2.28 1.87
+0.34 +0.76 +0.62 +0.50 +0.39 +0.40 +0.37
o PE(EIEE R 0.0069 0.0139 *0.6135 *0.1887 0.0146 1.44 E-05
o s e 2.20 1.32 1.90 2.41 2.94 3.42 3.93
# +0.49 +0.34 +0.43 +0.43 +0.52 +0.59 +0.76
}F P (¥ izl i) 0.0003 *0.0561 *0.1124 0.0002 3.74 E-06 1.02 E-06
e 2.52 2.79 2.29 2.21 2.00 1.78 1.54
+0.55 +0.65 +0.50 +0.44 +0.45 +0.42 +0.31
P& (& B 1t ) 0.031 *0.029 *0.0097 0.0005 0.0001 5.44 E-06
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B2 PEB BB IER TR TEE D T ATE A AR RS % (bar)

(3 B 7 %.(0%) 20% 40% 60% 80%  FEX 1§ (100%)
JT 10.11 12.31 12.08 9.74 9.08 8.07 7.23
+3.89 +3.85 +4.29 +4.59 +4.78 +4.28 +3.93
L PEERER) 0.114936 0.059244 0.661543 0.125815  0.005802 0.000149
;, . 8.62 5.58 4.49 3.44 3.01 2.65 8.12
Y +1.85 +2.76 +1.85 +1.8 +1.54 +1.77 +3.64
w P E(ZEER) 0.009803 0.000517 0.000223 7.72E-05  4.04E-05 0.541156
S 7.98 10.42 8.85 6.77 5.86 4.93 5.31
+2.08 +4.53 +2.50 +2.75 +2.32 +1.63 +1.87
P& (& B 1) 0.202026 0.382288 0.286634 0.009255  0.000996 8.11E-05
ey Hox 7 2(0%) 20% 40% 60% 80%  B#EX 1§ (100%)
JT 2.37 2.22 2.18 1.97 1.47 1.42 1.15
+2.77 +3.01 +2.42 +2.27 +1.91 +1.85 +1.4
s PE(EIEE R 0.697951 0.683196 0.168732 0.056427  0.075789 0.048581
o . 0.76 1.50 1.34 1.88 1.77 2.01 4.75
# +0.51 +0.78 +0.90 +1.14 +1.14 +1.64 +1.65
w  PE(EEER) 0.00592 0.180876 0.011981 0.061413  0.096069 0.000562
e 0.73 0.94 1.02 1.06 0.71 0.65 0.49
+0.47 +0.70 +0.59 +0.47 +0.23 +0.52 +0.30
P iE (2 iR ) 0.453873 0.040467 0.221029 0.862444  0.295276 0.100365
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33T BB E L ER TIRTEE T AUTEN LRI G (R R BRI G %)

(3 B 7 %.(0%) 20% 40% 60% 80%  FEX 1§ (100%)
e s 100% 102.7% 108.5% 106.2% 102.4% 104.7% 100.4%
FaRiT e
+0.0% +9.8% +8.6% +9.2% +6.7% +8.2% +8.7%
L PE(EERER) 0.529389 0.16003 0.152501 0.605649  0.256043 0.48903
EL
" e 100% 101.2% 100.8% 98.5% 100.7% 106.9% 100.4%
E &y
] +0.0% +9.8% +8.6% +9.2% +6.7% +8.2% +8.7%
#
L P (SRR 0.355689 0.355708 0.356439 0.355529  0.353202 0.355504
A3
o 100% 100.5% 101.8% 100.5% 99.3% 103.5% 100.2%
iT e
+0.0% +9.8% +8.6% +9.2% +6.7% +8.2% +8.7%
P (il i) 0.876809 0.420335 0.836543 0.82182 0.437783 0.922515
ey Hox 7 2(0%) 20% 40% 60% 80%  B#EX 1§ (100%)
e 8 100% 97.4% 104.3% 102.7% 102.4% 100.5% 103.6%
_ T=r
+0.0% +9.8% +8.6% +9.2% +6.7% +8.2% +8.7%
s PE(EIEE R 0.478312 0.196197 0.425991 0.342931  0.865079 0.279105
o g 100% 103.1% 100.3% 100% 96.5% 94.8% 91.9%
E lan
# +0.0% +8.8% +10.9% +11.4% +8.9% +12.0% +8.2%
P E(EERR) 0.388843 0.952893 0.992988 0.333228  0.289434 0.040054
|
= s 100% 95.9% 104.0% 101.6% 102.5% 101.8% 102.2%
T a
+0.0% +4.7% +7.9% +6.5% +5.4% +5.8% +7.0%
P& (& B 1t ) 0.068481 0.114358 0.482236 0.252482  0.552799 0.816412
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L3 ADEG IR TR EES D L T AT E AR LY R )

e o8 H 2.(0%) 20% 40% 60% 80% £ 1§ (100%)
i s 0.60 0.89 0.88 0.69 0.69 0.60 0.54
o - +0.2 +0.46 +0.4 +0.43 +0.39 +0.37 +0.22
ED
g P& (&gt L ) 0.096458 0.064738 0.470077 0.466208 0.919694 0.421984
" o 0.58 0.19 0.89 1.30 1.56 1.96 1.22
e e iT &
. +0.17 +0.12 +0.52 +0.52 +0.68 +0.94 +0.52
g PE(ZEEVR) 0.000531 *0.085633 *0.050673 0.003365 0.00343 0.011263
- e 0.74 0.86 0.85 0.93 0.82 0.64 0.55
THRIT &
+0.39 +0.42 +0.37 +0.61 +0.59 +0.30 +0.38
PE(EEE " R) 0.473645 0.34596 0.383426 0.702419 0.526375 0.233111
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