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[#ZE] B8 %8 E B R (ankylosing spondylitis, AS ) I JE A J5 ™ BB 55 2 R J5 & A= 30 g 28 S48 5
(proximal junctional kyphosis, PJK) I FGRK: K2 MR IR, 773  mUBUE 734 2002 48 1 H ~2015 48 12 H$#%%
BrE T AR HBEVT KT 2 4F09 133 1 AS M EARE 5 M 8 8 25, 951 118 1, ot 15 il 4R % 35.1+9.8 % (18~63
Ay W R I R BORE A0 5 AF 0 RS AR A R ORI R RS B R RS B R R B T AT 4 4
R EMAL e, I D0 2% fR 10 7 #7 (sagittal vertical axis,SVA) JHESS ™ /i (thoracic kyphosis, TK) JEHE [T ™ £
(lumbar lordosis,LL) . k& &} ffi (sacral slope,SS). & #L M &tE (pelvic tilt,PT) . & 7% £ 4 i (pelvic
incidence , PI) FliE %t 52 %4/ (proximal junctional angle,PJA). R4 PIA K i85 7324 PJK 41H19E PIK 41, FIH
J7 R I8 K ¢ A B0 L T I R R AR S8, SR 1133 BRI BE T 3.6+2.2 4F (2.0~15.0 4F ), 11
KA PIK, F¥ A G BT 3.7 4 (0.3~15.0 4F ) & 4=, PJA MR FT 5.5°+9.7°3F & & 21.2°49.5°, PJK 4 F RA4E#
XT3k PIK 40 (P<0.01),PJK 2047 SPO A& L= Tk PIK 40 (P<0.01). PJK AR AT PJA FIl SVA ¥4k T
PJK #4 (P<0.05) . Pi4ilal TK \LL.SS .PT Fl PI %70 W & 125 % (P>0.05) . 11 % PJK 351 A 3 F PJK £ IE
AR ST (2 #1) JEZEPE T (3 01 FNAS Bt 5 TR (1 B SRk ERE (6 i) . ARV 1 IR ST PJK
BEARERE 1B AS BOHES MY A AR ER 1 PIK BT FAR KRB T LIRS il AS
RJG PIK FIIE 2 G BT R4 M8 9T f AS B MEJ5 O T2 (19 1 SRR oIk F AR  F AR 07 20 Rag
PJA J% SVA 521 PJK 19 % 4
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Etiological analysis and clinical significance of proximal junctional kyphosis after osteotomy in ankylos-
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[Abstract] Objectives: To investigate the risk factors and clinical features of proximal junctional kyphosis
(PJK) after osteotomy in thoracolumbar kyphosis secondary to ankylosing spondylitis(AS). Methods: A retro-
spective review of 133 AS patients with thoracolumbar kyphosis who underwent correction surgery between
January 2002 and December 2015 with a minimum of 2-year follow—up performed, including 118 males and
15 females. The mean age was 35.1+9.8 years(range, 18—63 years). Clinical data and radiographic parameters
were assessed for the risk factors of PJK. Clinical data included age, sex, body mass index, types of osteoto-
my and fusion levels. Radiographic parameters were measured preoperatively, postoperatively and at each fol-
low—up including sagittal vertical axis(SVA), thoracolumbar kyphosis(TK), lumbar lordosis(LL), sacral slope(SS),
pelvic tilt(PT) and proximal junctional angle(PJA). Patients were divided into PJK group and no PJK group
according to the change in PJA. Comparison of clinical and radiographic data were performed between the 2

groups using Student’s i—test and Chi-square test. Results: Among the 133 patients with an average of 3.6+
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2.2 years(range, 2 to 15 years) follow—up, PJK was observed in 11 patients, at a mean of 3.7+4.1 years(range,
0.3 to 15 years) with PJA increased from 5.5°+9.7° preoperatively to 21.2°+9.5° at the time of PJK.
Compared with the no PJK group, PJK group showed lower age (P<0.01)
undergoing SPO(P<0.01). Preoperative PJA and SVA were greater in the no PJK group(P<0.05). There were no
significant differences in TK, LL, SS, PT and PI between the two groups(P>0.05). There were 3 types of PJK,

and higher proportion of patients

including pseudoarthrosis(n=2), compression fracture(n=3) and progressing thoracic kyphosis due to the natural
history of AS(n=6). At final follow—up, spontaneous fusion of pseudoarthrosis was found in 1 of the 2 patients
with PJK of pseudoarthrosis, and the other was lost follow—up. Revision surgery was performed in 1 of the
patients with PJK of progressing thoracic kyphosis due to the natural history of AS. Conclusions: PJK could
be presented in the characteristics of pseudoarthrosis, compression fracture and progressing thoracic kyphosis
due to the natural history of AS. The age at initial surgery and types of osteotomy were the risk factors of
PJK. The patients with lower preoperative PJA and SVA were found to have a higher risk of PJK.

[Key words] Ankylosing spondylitis; Thoracolumbar kyphosis; Proximal junctional kyphosis; Pedicle subtrac-

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.8

tion osteotomy; Smith—Petersen osteotomy
[Author’s address]
School, Nanjing, 210008, China

5 ELPE A 48 (ankylosing spondylitis, AS) &
— PSP S AE PP | T ALY 2T R RIHE
) 7 B Ak, 3 OA R EAT PR B, B AT
B e AL A R AN B e IR | R A o e 3 A
O M AS HE 2 B A R T 2 P A
SEE R AR TR E AL R, B
AR H R TG 2h B[] i a] S BOA [ R B Y0 3
e, X TR B EHIE T AR R KRG
36y J7 0,

BB HIE TR AT LLA R4 A AS i AR S
WA A6 A IR T e 8], DT e 3 A AR 0
I[85 CSIA S N R ERTE )7 Sig s GBI TN BN
A 3G AF AR — S8 TR IFRAE AN . 24540 R
PSR e AL T DA ] A G T R B A T i
L JG 1™ (proximal junctional kyphosis , PJK ) i
WA RS AR A0 S N [ R S S DX ) B
SR, PIK 22 R R LA T B 45 28 7E AT
FEWIE H, f& b6 PR 2 60 45 1 4K 3 48 %X (body  mass
index, BMI) | = % |l & 8K H 5 AE I i B
TEAE  Hellm RS VA W AR 40, #2327 PIK
AR —FRe E R R U, IR AN 5 AR
T BT A LE Y I PIK Y A A TR e 25
BUBHP | A R AR 20t J AT S5 A RS
Ak R A2, AS B D R A 5 R Y A6
HAL E AR E L PIK A DL AT BB [F] T H:
fb B AT R E 0 . (H H ET AS B BE AR5 PIK
AR BIF 5 98 2 DL 4 AS T 53 3ok o] B A PR AS
e P i o W2 A 4B 8 T AR R 1 i PR R SR
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1 #BERE
1.1 —f&WOR

[l B¢ 43 HF 2002 4F 1 H ~2015 4F 12 H #E 3R
Bt 4% 2 BUE B L TR B9 AS M JEAE 5 7w E B8
o BIAFRE: ()T 1984 SR 291E1T AS L
FRUEM; () VIR FARAEWR =18 % 5 (3) 18 2% ¢
o8B (A AR AR B B U B 15 1 3 37 A 4 A
EMIRL X 2 ) 5 (4) BlDT =2 48 HEER bR (1)
AT ()BT ARL, fF6 LRbRiER 133 4
AS BEPNAARBEGT, B 118 4], o 15 fi],
FARBHAER 18~63 4,11 35.149.8 4, Hp A
123 ] J % 47 & HE 5 AR HE K 8B R (pedicle
subtraction osteotomy,PSO),10 i & & % %
Smith—Petersen #‘H N (Smith—Petersen osteotomy,
SPO)., Frf BH GBI =51,
1.2 AR bR 5 I R BT R

AR 2 S50 38 1 Surgimap 3K A4 (Version ;
1.1.2.293) fE st e F FEM AL X 20 Bl 42
& o AR 1P (sagittal vertical axis,SVA):C7 5
M HIE G S Z K IEfHAUER C7
LR TEMCE 5 BT, ek C7
R EE A g R WHEE ™ A (thoracic
kyphosis, TK) : T4 #{A& - 24 5 T12 HEA T Z 4k
TR e A, IEAEARR S O, (AR i 5 A
A ™M A (lumbar lordosis, LL) : L1 #E{A F 245 S1
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s #EE R (sacral slope,SS) ;ST b ZHk 5k
VLR Z A I A B ZA AR (pelvie tilt, PT) i
kb AN ST B2 T A EL SR EL Z AT
Je s B YT (pelvie incidence ,PI) ; 1 H 3k
UGN ST & R EL S ST a4k 2 1)
) £ 5
PJA): #x I ¥ [& % HE  (upper instrumented
vertebra, UIV) [ & A45 UIV+2 /9 &4 2 18]
(e f  IE(EARER S U ARR AT, S A A
[X (proximal junction region,PJR).UIV T £ 4y 5
UIV+2 EZAMRZ 18] X

A I R BB HG AR % M BMI L #UE T
AMEARRL G T B, PIK &2 A PJA=10°H 5 R
T 00 S AH EE 3 i =100 AR 4 AR E R A R R
PJK 4324 PIK 41 AHE PIK 41,
1.3 geitr ik

Gt M N SPSS 13.0 #fd . B H ¢ K56
Lo 2R i G AR S8, 0 BT R) R B
e ORIRL A 1 B 78 PIK 41RTEE PIK 21 2 [ 22
S5 o R 5 R 3 0 B 7 4 3 2848 o (PR R R
TR ) Z 225 . B ves 2,00 P<0.05
hESHEAGI R,

I 2 9 (proximal junctional angle,

2 #R

AHEFE 133 Bl H P EIBEVT 3.6£2.2 4F (2.0~
15.0 4F), Horp 11 #1(8.3% ) i # % 4 PJK,PJK 41
BEVIRFARAERALTAE PIK 4 (P<0.01),PJK
17 SPO F AR NECA 4 L THE PIK 41 (P<
0.01) (£ 1), 11 BIEHEFHTER]G 3.7+4.1 4F
(0.3~15.0 4F) &4 PJK,PJA M R Hf 5.5°+9.7°
(—11°~26°) ¥ J& & 21.2°49.5°(10°~37°) , K K il
Vil PJA 4 21.0°£8.9°(10°~37°) ,

X LGP A R AR 2 S8R B PIK AR i
PJA Fl SVA #1K T3k PJK 41 (P<0.05), R )5 PJK
4 PJA 3K FE PJK 44 (P<0.01), K UK Bt s A,
PJK 41 PJA KFHE PIK 4 (P<0.05), Wigl =
SVA BGIt#25 (£ 2),

11§ PJK &, &P 3 Fh PIK i R LB
=K, E45 PIR WA A BT (2 1, B 1) 4 7k
BT (3 B, B 2) M AS B S ™) A SR (6
B, & 3), RKBEVIE BT PJK B 1,1
ARG 8.0 EHETI R ESCT A KM &S, 716

*1 PJKA53PJK AlRIK

HREL B

Table 1 Comparison of clinical data between PJK

group and no PJK group

PJK41 4k PJK 41 7
(n=11) (n=122) PP%
PJK group  No PJK group value
P50 (195 )
S G 3/8 12/110 0.110
) 25.4+5.7 40.09.7 0.000
Age (y)
Fifi 17 15} 1] (4 )
Follow ap poriod (y)  3-3%38 3.5£2.0 0.155
o e B /) 22.7+2.6 22.6+4.2 0913
O y mass mdex
TR (SPORSO) 5/6 51117 0.000
ypes ol osteotomy
QR 8.6+2.6 8420 0765
usion levels
%2 PIKAS5FPIK ARBGESHLER

Table 2 Comparison of radiographic parameters

between PJK group and no PJK group

ke Gy
PIK group Ngomz.y( P value
IR (°) PIA
ATl Pre—operation 5.5+9.7 13.7£6.2 0.020
ARJ&G Po-operation 7.4+8.0 13.6+6.2 0.001
FKK K Final follow—up 21.0+8.9 14.2+£5.9 0.030
SR T P4 (mm)SV A
R Pre—operation 122.9+83.5 178.0+69.0 0.014
AJ& Po—operation 18.6+30.5 44.8+46.1 0.068
HK KK i Final follow—up  35.7+42.9 48.2+47.8 0.405
WA RS M A (°) TK
AH Pre—operation 37.5+£32.9 49.1+16.9 0.270
AJ5 Po—operation 44.5+£24.8 48.8+15.6 0.580
AR TT Final follow—up  58.4+28.9 49.8+15.3 0.355
JEAERT M A (°) LL
AT Pre—operation -5.6+27.7 0.4+21.3 0.381
AR J& Po-operation -47.2+18.2 -47.1£14.9 0.992
KKK Final follow—up -43.4+19.4  -43.5+13.2 0.969
HEAMAR A (°) SS
AT Pre—operation 9.8+13.3 7.9+11.5 0.606
R J& Po-operation 28.6+11.1 24.2+9.7 0.152
KKK Final follow—up — 25.5+13.1 21.5+£8.9 0.177
AR (°) PT
A Pre—operation 34.4+12.5 37.8+£10.7 0.321
AJF Po—operation 16.7+10.1 21.5+£10.0 0.135
KK Final follow—up 19.1+8.9 24.8+9.4 0.055
RS (C) Pl
A i Pre—operation 34.4+12.5 37.8+10.7 0.321
A J& Po—operation 45.4£9.9 45.7+10.8 0918
KRBT Final follow—up — 44.5+10.8 46.3£10.9 0.613
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Ji)i ;6 B AS MatEfE ™ B AR FE R PIK A TEAR
Ja P31 4.0 4F (2.0~8.0 4) Rl iBT, TK AR5
58.0°+23.9°(21.0°~78°) #EJEFE 77.7°£22.7° (48°~
100°) (£ 3), Hr 1 FiATEET A, 11 4] PJK &
34 TC ) b I B 8 0 A i AR AR

3 it

PJK & HE P J5 iK1 B IR il & AR 1
LI RRE A FH N PIK B & A R T3
AR5 A HE SR B Y Bk | DL 4R K T P e
W A2 SCik v PIK 76 BN E FE B AR G 19 & 2B
H 26%~39%"> 1 fE b R 2R AL = il E BB AL |
S BLRh A R AT R IE R0, PIK A R B
WA s A IXEPT, PR E K a5 2
AR [1) 28 B 407 Ml IR0

AW 5T 45 R R PIK 78 AS & 4 RN
8.3% , W AR T N BB B35, MFROEY],
B G 7 WA AE PIK 19 & A v dE AR, Lt
S RN T ) [ 0 A i A EE Y A I
PIK kA o AS B B A5 T W0k /N6 i) B
Al i/ mT DA sk 55 A4 [ 45 4V L 7, b4, B A

(2 () (09

P4 AR AR R R B b 9/ T MR T 7 s 40 i i v
KA, R AS SR KOG B A AT g R
PJK AR & A 21 R A

Xif H R 2L PR R B, AS B E AR IS TR
Fr N PIK %A a2 16 SR W5
TEARJG ,PIK 2 UL F (5 i F A, 5 O (] 4% R 5
AR ZURAR A OGP I ASHEFE T IR O PJK
mENEE, BEERF IR R AS BE BRI
FORE B 5 AR IE A 56 W TAER R B AN 58
SRS kA PIK, A#F5PL B,
B G F R MM LK Bl 2 R HETE 25 5
KA PIK, AWF5E 10 ] SPO FAR&E#H 1,5 #ilk
4= PIK; A4 PSO & T ARG BN 8~9 1,
1M SPO B H /515 Bt HA 5~6 4, ULV (LD
WAE T WME, Pk, SPO AJ5 PIK %& A4 R4 @ 1
Ji DR RT R A G 1 B, HUTV AT B

W TR ES L, WAL RET LL G
25, {H PIK LRI PJA A1 SVA ¥ & 2K T3E
PJK 4, 4275 PJK 4 Mok Jmy s 19 BoJs 0 B BT
Ak PIK 41, % PJK 4R Hi PJR VT MIRAS . Bk
A SCHR R AE |, WEARE R ARV S R I R IS, AR i A

L@ [\

B 1 BEY 252 AS RS M EIEAT SPOs a ARHi LL -6°,PJA 2 10°,SVA 25 101lmm b ARJ5 LL 4-19°,PJA
15°,SVA 2y Omm ¢ AJ5 1 4F PJA 7y 18°,SVA 2 23mm d AJ5 5.3 4F i B PIK, UIV+1/UIV+2 JF UG TS (1% ), PTA
32°,SVA 25 107mm e AJF 8.8 4F MBI A& (Wi k), PIA FERZE 27°,SVA 24 34mm

Figure 1 A male patient,
Preoperative LL was —6°, PJA and SVA was 10° and 101mm respectively b Postoperative LL was —19°, PJA and SVA
PJA and SVA was 18° and 23mm respectively d 5.3 years
The PJA and the SVA was 32° and 107mm

respectively e 8.8 years after surgery, PJA was 27° with the spontaneous fusion of pseudoarthrosis(arrow) and the SVA

25 years old, was underwent SPOs for the thoracolumbar kyphosis secondary to AS a

was 15° and Omm respectively ¢ One year after surgery,

after surgery, PJK was seen with UIV+1/UIV+2 pseudoarthrosis (arrow).

was 34mm
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B2 BFL,28 % AS W lEHEE LI EAT 12 PSO a ARFG LL Jy 7°,PJA 25-2°,SVA 25 15.0mm b ARJ5 LL -35°,PJA
J94°,SVA K-43.3mm ¢ RJ5 34 H PJA  7°,SVA H-39mm d RJ5 8 A~ H H I PIK, UIV+1 HMEAAR & A 5 46 P8 3 (77
3),PJA 2 14°,SVA  8mm e ARJ5 1.5 4F ,PJA BEE N 15°,SVA 5-9.8mm f AJ5 2 4F ,PJA  17°,SVA 4 33mm &
3 BHE 31 % AS MIEAE S M 4T SPOs  a A HT LL J-30°,TK 25 67°,PJA 25 21°,SVA ¥ 173mm b A J5 LL
H=70°,TK 24 72°,PJA 2y 23°,SVA 24 20mm ¢ ARJ5 1.5 4 1 ¥ PIK, TK 2 85°,PJA i 33°,SVA i 26mm d RJ5 6.5 4,
TK & 88°,PJA Jy 34°,SVA 24 102mm e ARJ5 8 4F,TK 24 100°,PJA 24 40°,SVA 4 140mm £ RJ5 8 FF47#IEF AR, TK K
45°,PJA 24 15°,SVA y 60mm g BEAJG 4 4, TK 24 50°,PJA 24 18°,SVA K 65mm

Figure 2 A 28-year-old woman with thoracolumbar kyphosis secondary to AS was underwent PSO a Preoperative LL
was 7°, the PJA and the SVA was -2° and 15.0mm respectively b Postoperative LL was -35°, the PJA and the SVA
was 4° and —43.3mm respectively ¢ 3 months after surgery, the PJA and the SVA was 7° and —-3.9mm respectively d 8
months after surgery, the PJK was found with the compression fracture at UIV+1(arrow). The PJA and the SVA was 14°
and 8mm respectively e 1.5 years after surgery, the PJA and the SVA was 15° and —9.8mm respectively f 2 years after
surgery, the PJA and the SVA was 17° and 33mm respectively Figure 3 A 31-year—old woman was underwent SPOs
for the AS-related thoracolumbar kyphosis a Preoperative LL and TK was -30° and 67°, the PJA and the SVA was
21° and 173mm respectively b Postoperative LL and TK was -70° and 72°, the PJA and SVA was 23° and 20mm
respectively ¢ 1.5 years after SPOs, PJK was seen with a TK of 85° the PJA and SVA was 33° and 26mm respectively
d 6.5 years after surgery, TK was 88°, the PJA and SVA was 34° and 102mm respectively e 8 years after surgery, TK
was 100°, the PJA and SVA was 40° and 140mm respectively f Revision surgery of PSO at T12 was performed 8 years

postoperatively. TK was 45°, the PJA and SVA was 15° and 60mm respectively g 4 years after revision surgery, TK was
50°, the PJA and SVA was 18° and 65mm respectively
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Table 3 Radiographic parameters among the patients
with 3 different modes of PJK

ey JRATEER ASH AR

- #r(n=3) J& (n=6)

(n=2) ¢ Natural
Pseu- ompres- " ?tma "

. sion istory o

doarthrosis fracture ¢
U dw S FM () PIA

A Hi Pre-operation 11.5¢2.1  -6.0+4.6  8.8+8.8
ARJ& Po-operation 12.0£14  -13x42  11.527.1
A UKKEVF Final follow—up — 28.5+2.1 12.0+4.4 23.0+8.6

R HF 4 (mm) SVA

AR Hi Pre—operation 87.0£19.8 159.7+136.0 116.5+71.2

ARJG Po-operation 28.5+40.3  23.2+23.6  13.0+34.9

AKKFEYS Final follow—up  17.0¢24.0  44.3+42.2  37.7+51.7
e M fh (°) TK

AR A Pre—operation 43.0+0 -1.7+17.8  55.2+27.1

ARJ5 Po-operation 44.5+2.1 17.3£1.5  58.0+£23.9

KW BEVF Final follow—up  49.08.5 26.0+9.2  77.7£22.7
JEEAERT™N AA (°) LL

AR HJ Pre—operation -6.0+8.5  23.0+14.2 -19.8+26.5

ARG Po-operation -36.0£14.1 -31.0£4.0 -59.0+15.5
KIKBEVS Final follow—up -45.5£27.6  -20.7£9.3 -54.0£11.0
BCR iR (0) SS

AT Pre—operation -6.0+0 5.7£10.0  17.2+11.8
ARJ& Po—operation 19.0+18.4  22.0+3.6 35.2+7.7
A WBEVF Final follow—up  20.5+20.5 14.0+7.2 32.8+9.3
R ) PT

AT Pre—operation 55.0£9.9 27.3+7.2 31.0£7.6
AR J& Po—operation 29.0+9.9 16.3+4.9 12.8+9.9
ARFEYS Final follow—up  28.0+11.3  20.0£3.6 15.79.1
PR ©) PI

AT Pre—operation 49.0+9.9 33.0+4.4  48.2+10.3
AR JG Po-operation 48.0+8.5 38.3+7.0  48.0+11.0
KIWBEVF Final follow—up  48.5+9.2 34.0+£3.6  48.5x10.9

Je i AR R U N 1) BB AR R 2 K A T P 1Y)
IV EST 1 RS UNTTR Sl ik € g s 1
o, EHE PSO AR5, M #E 7 51 1) 318 N M ek AR 2 4R
HiF PJR, JL 2 PIR Ja RN B S K
A= PIK DhAEFRERFE R T4, B, 6 e
B IR AR R, G KA B T X
3o I A S, DABY 1k PIK B &2

ARWEFE & B 3 F PIK (R BUE 20, L35 1
K EAEES TR AS BOHE S A A SRR,
KATRKIRFE AS B H W IR AE, — it HLAK
g L FAE 8, R nT o A IX A 1%
W ARAT RS R A IERY . AR PIR S 9 [ E A
Jii B IO 7 A R X {H B A SR R WL PIR & AR AR

THRGE BT S AR E 2 BN IR
B AS B HA MR E@A6eS, ol 7L )
PRSP LEE AL 2 )k AR E 5, 1 0 2.5 4EJ5
AEMEA, 7 1 BRI PIR FE4a & i A
H Y PIK 5 H W0 R BT 2, i e 7 22
FEAEHSIE, B —8 & EEARG 14N AW
5% 3 B (27.3% ) IR 45 VR B 3 8 # F Y B U5 2.9 4F
(0.7~5 A7) &4 PIK, B 3K FREA: SCHk , T #E
JRIE Sy AS B HE VR FT OB A7 Ak mT M R i
7 0 7 27500 B DT AiE 28 R 45 Pk BT 00 Kk A L AS
FEAR X PIK M7 FIBLHI AT 7 32F— 2D 5T

AT GE B DL PIK I I AS Ja#E 5
A SRR R (TG R e B A | A R 4 T T B
KT, A 6 B, Y 54.5% , BEAE SCHR 2 BT 1B A8 Pk
M 5 R G & 2R PIK B R R N & 4F 5 5 B 4
Jei ™ BEAE WA I A SRR RS R A I AR
JG TCAEAR PIK BB — M FAR T, LA ki
PR AR TR F ' PIR MERAS RS 5 A7
E Pl 26 400 5 S I R RE IR 1 5B T AT BE TR,
ABEFE R A 1 B PIK B B HE S ™ o e e
SR T S (SVA |, 140mm ) 17 BB F AR |, Hidx
ToAEAR PIK B 27 LA VIRV .

A5 J BR AL 7E T PIK & — A s &AL )
TE AR, 2 AF B T S (B S R VA R B FLAE AS TP
KR, BT PIK &4ENBE D KXt PIK 4%
TAS [) 28 B X o s 1) A B8 R R T, AR
(RIS e 3 — 25 4 R AR B R 34 T Bl i
PLitE— 2081 PIK 78 AS Hi & kR | KB
KGR R %,

25 LR JAS 7E 2 AR U5 B PIK /9 & A %
N 8.3% , HEIIE XA 3 F GBS R gi 1k
HHTRT AS BHES N0 A AR IERE . IR TR AR
K FAR T Rl PIK 09 %, ook, AR AL
/N PJA S SVA T3 fin PJK 19 & A2 JL#
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