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A Clinical Observation of the Unstable Thoracolumbar Spine Fracture and
Fracture-Dislocation.

Chul-Sung Lee, M.D., Hung-Tae Jung, M.D., Moon-Seek Shin, M.D.
Department of Orthopedic Surgery, College of Medicine, Busan Universily

Clinical observation was made on 131 cases of the unstable spine injury treated at the Orthopedic Surgery
Department of Busan National University Hospital during the period from January 1974 to December 1981.

The results obtained were as follows:

1. More than two-thirds of patients were between the age of 20 and 40, and the proportion of males to females
showed a ratio of 5.9 to 1. The most common cause of injury was falling at an industrial area, rating 64.1% of
all cases.

2. Fracture level was observed 31.3% in the first lumbar level, 24.4% in the twelfth thoracic vertebra, and
67.9% between the twelfth thoracic vertebra and the second lumbar vertebra.

3. Mechanisms of injury were 44.3% by pure flexion, 26.7% by flexion and rotation, 15.3% by direct shearing
force, and 13.7% by vertical compression.

4. The fracture with lower extremity paralysis was due to the rotational fracture dislocation, which comprised
66% of all.

5. Kyphosis increased to the average of 10.6 degree in the case of decompressive laminectomy and of 3.4
degree in the case of spinal fusion.

6. The anatomical alignment and a definite stability could be obtained by the use of Harrington’s rod in the
cases of the unstable thoracolumbar fracture and fracture-dislocation. In 3 cases of all, we could get satisfac-
tory results 1 month after the day injury occured.

7. In case of complete paralysis of lower extremity, it was found only 9.4% showed partial recovery,
neurologically, and 61.9% of the patients with incomplete paralysis were also partly recovered.

8. The most common complication was urinary tract infection, which comprised 83% of the cases. With the use
of intermittent urinary catheterization, the voiding reflex recovered within 4 months in most cases.

Key Words: Treatment, Unstable fracture and fracture-dislocation, Thoracolumbar Spine.

2 U olel wet Mg &4 fHate @AY NEE F7)

I. A e dze gl
B3 ¥4 §3, 23¥9 AR FTE-wF LA
g 7)A B s AgAde] FYI aE BAERE FUE A3 A E ARRH o2 274
o] B el wat AdAs 2EARIL Fo)e AgsiA A9, Aagozd e GFF FAsz

- 710 —



HH 3L udel WAsld 27 AL 7AW E 5 Aok
U M3 I 9§ FHA-—ET7A A9 A9
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olol Azle 1974'd 14€¥¢ 1981 124717 847t
FAAGRE g B4 FYo)e mAANA A
¥ BAAAH N34 #1319 HAe gad
TAde ¥ A3 9ole AHE Al Bd 22
A Ruste wlelt),

I, ATy o cid

19741 19-%¥ 1981'd 1297%] 87t ¥-4hdsta o
F g F5yL AP gt A AL AR E
A4 H38x 13196 dake Jd, A9 BE, &4
48 &4 9, &9 N4, FuE &4, AR
23 R PEFE A o)A 2AdH X4 £3¢
AF= st 4 BAso dFsidch

m, FHEA

1. 9 W Mol 2 HXRE

3 13194%F ¢ 1124, <32 1992 ¢=r) 85.5%,
A7t 14.5% 2 F 6: 19 v &2 WAoo A

WEE 214 A 3047127} 458 2 7H 4 g9k oh-go)
7tzb 31—404), 41—504 €22 B4 s} (Table 1).

2, &4 Hol 3l @Y Bx

AYEF 3o W £49) A7t Az SR @
St 1 chgo] REALT o3 &4z 253809
3, 28 FAL EA 4 AYHY $A ¢
&74e] 22# o} (Table 2).

3. &84

459 E AM1LFH713L.3%E Hslod Ad Gskw
2 chFol A12FSFHE 24 4% o AAHer &4
9 67.9% 7 AMI12FFHol A A 2 235F apo)ol A 4y
slsic} (Table 3).

4. HXE &4TINe BR

A 2t Holdsworth's'6'" e Bawe H4stgont
29 BFelA Y THEZ EFY 94 2T bt
AF AW Aol A A Folo 50% o4 #A R
2% sdZ A (burst fracture) 2 Q13 Al7EAto & 7}
G FTHAEE AWt M3 Bl Qe ASE
EHAA 2ol EYRAA EHSHAT BE I 9
¥ Y A AT 584 S BT 1 o

Table 3. Level of injury

Male Female Total Percent
Table 1. Age and sex distribution Te—Ts 0 8 6.1
Tro 1 0 1 0.8
Age Male Female Total  Percentage Tu 0 6 4.6
Below 20 8 4 12 9.2 Tz 29 3 32 244
21 - 30 41 4 45 344 L. 32 9 41 31.3
31 —40 38 4 42 32.1 Lz 10 6 16 12.2
41 — 50 18 2 20 15.3 La 8 1 9 6.9
51 — 60 7 3 10 7.6 | 6 0 6 4.6
61— 70 0 2 2 1.5 Ls 12 0 12 9.2
Total 112 19 131 100 Total 112 19 131 100
Table 2. Cause of injury and age distribution
Age
\ Below 20 21-30 31-40 41-50 51-60 61-70 Total Percent
Cause
Fall down from a height 10 27 27 12 6 2 84 64.1
Traffic accident 2 11 5 3 4 0 25 19.1
Direct Blow 0 7 10 5 0 0 22 16.8
Total 12 45 42 20 10 2 131 100
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ol 233 93 &+ 4 HF A (slice fracture)
o] 357, A giubFAo] 18l M 2 HS
t 2884 Zaden A4 Agdde g FHE F
83 o) oA weke) (Table 4).

5, SthE &4

H3EA fxlel A F0d & B 42 b2 FA
of 308, Fx&Abe] 294, o) 144, B &
2ol gedoldct. £¥ FUY HAAA bR Fuat

4% /M A= 30804 £ 5 919t} (Table 5).
6. SlubM D@ Setst 2Ho| HEjel 29

kAl wlelg T FHE HHY FH-Y7E 9
¥ A7 BAZE Mg By =9 HWN BH—gT
Ao delofa) skl whulzh gldch 2 thge) e
A A4y U2 AW BIPA e AL 2R
Ha AAELE 2 F AU

At el o FA—LFA kA opu] & Fukg A

Table 4. Classification of the injury mechanism according to injury level

- T«—Trw Tin  Ti L Lz Ls L« Ls Total (% )
Mechanism
Pure flexion injury 2 2 17 19 12 1 3 2 58 ( 44.3)
(Unstable: type)
Flexion-ro;ation 3 2 8 11 4 4 0 4 35 ( 26.7)
Vertical compression 2 2 5 7 0 2 0 0 18 ( 13.7)
Extension’ 0 0 0 0 0 0 o 0 0( 0)
Direct shearing injury 2 0 2 4 0 2 3 7 20 ( 15.3)

Total 9 6 32 41 16 9 6 12 131(100)

Fig. 1A. Preoperative X-ray shows the 20 degree
kyphosis of the 3rd lumbar vertebra.

Fig. 1B.
kyphosis.

Postoperative X-ray shows 10 degree
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45 AN @ADL HAHe2 T FHe A
128559 A183Y ste)7} 7b3 wotet (Table 6).

Table 5. Associated injury

Associated injury Patient number

Extremity fracture 30
Head injury 29
Hemothorax and Pneumothorax 14
Abdominal injury 8
Total 81

7. SPHeo| W x2UdY

S Ak AAY FAel AT HA A4 A
o] Qe A%E U REF Aaudt s AHeddzn ¥
21 AR%H FAl g AFE Fed s o8
stk AN ST ¥R $e3 S ol &y
Z AAAZE Asstdch. AdFH A BE
H, 14N E €4 aHE Adedc. ey @
9] 496 A %lo] B2 Dexametha-
song Ap&-3}¢lc} (Table 7-1).

Table 6. The shape and level of fracture combined with lower extremity paralysis

& Te—Tww Tu Tz Li Lz Ls L& Ls Total Persent
Shape

Simple compression Fx 0 0 4 4 0 0 0 0 8 15.1
Rotational Fx-D/L 2 2 9 11 4 4 0 3 35 66.0
Shearing Fx 2 0 2 2 0 0 0 0 6 11.3
Bursting Fx 0 0 0 2 0 2 0 0 4 7.5
Total 4 2 15 19 4 6 0 3 53 100

Fig. 2A. Preoperative X-ray shows the 55 degree
kyphosis of the first lumbar vertebra.

Fig. 2B.
kyphosis.

Postoperative X-ray shows 15 degree
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8. &= zUH

P ooz a3 7345 £ wWd 4749
ol Al 2 8 5% olsle FA Y FH-E7A AL,
E4d vy A9, ¥ Fpiod Zde] 9 S
facet lockinge] Sl& Ao Zst FTdAEE A9
218 A £ HYgaz AP F 1Y A F

Fig. 3A, 1 and 2.
dislocation of the 5th thoracic vertebra.

Fig. 3B, 1 and 2.

AP E B NEF¢ES Aldsgdd(Fig 1AB).
FEN, F8F oldf, 3 TYH YEF
wire plate, screw, staples & A}-£38}9 .2} (Fig. 2A,B)
# ¢ Harrington’s rod £2.2 2339} (Fig. 3,4,5) &
F rPues AEHge @ #FYA HYE) A$e
cast shello]\} Risser™body cast® 17097 & % =3
gel dAE Hedm 3NYF 2V S FEAY =

Preoperative thoracic anteroposterior and lateral X-ray shows the fracture-

Postoperative thoracic anteroposterior and lateral X-ray shows the definite
reduction of the 5th thoracic vertebra by Harrington’s rod.
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wheel chairel) <}A 3} 2} 3£ Harrington’s rod
22 A4 A$E Risser body cast& 2077 314
71 B.3§ 217} (Table 7-2).

Booln e

9. Yot #xtel X8 o

kAl vlhul & Fubd $x1¢] 218 Z & Frankel'?
o] AR R ael AR A3 g4 Aoy 21
H3 139 BEA AA4HEE ¥} (Table. 8).

10, X2YYDY HF FUctRe] ZIIHE AHEA

F, 83 &4 YAE ARF {39 ¥4 HTx Z
7+ X4A, Lewis 9t Mckibbin®® o] whio 2& 23
¢ A3} A5l uel Fu DFFre Afelrl B
Z B3 g FT AAEE ¢ At ¥97 10,60 ¢
2o 2718 Bgdch 1 ohgo] nAH ARYyPes ¢
A% 7.2, #¥H HE 9 FUed A A=
3.4° Z7tsid et (Table 9).

11, geE
A7ty &4H-& SR 538 Aol A 80 9] P

Table 7-I. Treatment method according to fracture shape

Sh Method Bed rest & back exercise Brace Body cast Operation Total

ape
Simple compression Fx 14 16 7 21 58
Bursting Fx 4 5 0 9 18
Rotational Fx-D/L 2 2 2 29 35
Shearing Fx 0 4 2 14 20
Total 20 27 11 73 131

il

ki

Mk (Chy)

Fig. 4A, 1 and 2.
dislocation of the 3rd and 4th lumbar vertebra.

Preoperative Jumbar anteroposterior and lateral X-ray shows the fracture-
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ol ASHIL 1 F 2EHG] H0HZE /MY FR &
Fo] 16812 2 o}g ol TEA =xwry, HAHUI
YA Bolo} WA st o} 40N &
E7tede] WAt £4L dlETFS myocutaneous
flapo. 2 68 &, UYrAEe WAL, HYoloz ¥
B3tgd vhulAd Ao S 1086 A $AA st W
BAN 6% 2d € Pinrigy 42 AR} (Ta-
ble. 10).

Table 7-II. The method of surgical treatment

Operation method Cases
Anterior spinal fusion with bone graft 27
Laminectomy with secondary spinal fusion 22
Anterior spinal fusion with stapling | 2
Posterior fusion with wiring & screw 6
Posterior fusion with plate 4
Harrington’s rod 12

Total 73

s i

V. Do«

Obk

#

A EAo] glolA 39 kA el F4 Holdsworth
M Weitzman'” 3 Kelly-Witesides*”, Robert-Curtiss
2 Nicoll® 5 o3 ¥#7} A3 & ¥k Holdsworth

Table 8. Therapeutic result of patient with paralysis
(by Frankel)

Neurologic Function at Follow-up

A B C D E Total

Neurologic A 29 2 1 32
Function B 2 4 2 8
at Injury C 6 11
D 2 2

E 0

Total 29 4 11 7 2 53

A; Complete loss B; Sensory recovery only
C; Motor useless D; Motor useful E; Intact

Fig. 4B, 1 and 2. Postoperative lumbar anteroposterior and lateral X-ray shows the definitive
reduction by Harrington’s rod and anterio spinal fusion iliac bone graft.
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Ve FuddT F, AFA Er1dd, SAET A
W, #4 Sade fas d 34 s} FAasty o
F4 AUT #LAE B o= x s, Weis
tzman®? & &g W @ o) P A48 F
¥ ool BE HEFF TG AR A AHF
2 T2 AN FH AFFT FHAG AR FAY A
AEH & A4 FAelzt sl 4 <AWT A4
°l A 2 o oldF, A58Fe FTEH, AAFF

E E2ES H3F A9 st A=} 50%
€ 233t € THES BUAA Fdold s
F AR F stde] e g AW * 3w gt F

Holvt H 3 Zo MHFH R 3}
joints} #AUY, HENH P 2 FAdN &4 F

F goenz A FAHoY, X— ’do"ii”“gfiﬂ K43
Ao Fdv HAHA ek HF: FAY &4 A
A e o] ainic; 2 EHgel Azt zelst 9l
2} Holdsworth'™!” & gt¢ 2%, FZ—3]4,

24L& apophyseal

A4,

T3 e, Ady oz FHEYR Rockwood ¥ Green
W FF, AA, SweF, A, o4u, A, Ad9

7H¥22 Yrgley A Holdsworthe] 258 A
435z Weitzmann®® o) Bt A 24 35 ¢4 A
23] A FTHE ALy, SdE FFee 9

Table 9. The relation of kyphotic degree and treatment method (unit: degree)

Kyphotic degree

05 5-10 10-15 15-20 20-25 25-30 Average Total
Tx method
Laminectomy 4 4 6 2 2 0 10.6 18
Fusion & internal fixation 8 4 0 0 2 0 34 14
Conservation 2 2 0 0 0 7.2 8
Total 14 12 8 2 4 0 40

Fig. 5A,

1 and 2.
dislocation of the 3rd lumbar vertebra.

Preoperative

lumbar anteroposterior and lateral X-ray shows the fracture and
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@ H3 4L F, 83 oU¥elA MY wkn NF
E4F AR B Relth o] EAdME 24 U
dede A 4T ¢4 EIVo2E ¥4 AdT B
o ool A7 WA butEw AR AFol WEY
o) 29 Fdsled 23 de JWe) Ak 29 F
Noz A3 A A% Ast 3B A A ¥
b 1:3~47) 922 F9 A To] e Y& 27H00)
e Yol uld) 1/3~1/4 HEZ YA Aomz ¥4 Q
WY el glo} AAHH A3 £4& % YU
Gegm®, 233 A6 8 TAAE 4 ANF

Table 10. Complication

Complication No. Persent
Urinary tract infection 40 83
Decubitus ulcer 16 33
Paralytic ileus 10 21
Pulmonary disease 8 17
Bladder stone 6 13

Total 80

Fig. 5B, 1 and 2.

o stdo] g BTFE AFolM Hol deojnde}, F 8
F ool Ne AW HdZ Q% GF 8 FAH F7)
24, ¥ QAT s % HERE 2 sl
Ae F4 A FA AT AW 24 (slice frac-
ture) 2 v}ebdrl, Holdsworth!” & o)1 ¢ 84 24—
e} stglon o)zle] RE HE &4F A B
g3 shgdoh,

AR o3 HF &AL Ao Whiplash &4
olgl sted AFoA 71A E&H FF R LF3oME =
+c. 4 AAdE v (lamina) R 7 Z A (pedicle
fracture) ¢ ¥ + Az AW £ A A 99
o] Alstd Ay FZAdY HdE xYsle P2 3
Ao A Ay e sy FQF4 (avulsion frac-
ture)o} Eutso] Zuk X—Al Aboll Gebd o Ao =
ol R, Szl gt FHLE AHEFR) 25 H A
F33¥c 9 # sggn, §E0ge FARD £
el Asinz $de] o7t FEY ¥ 2 YU A

gov dF Fol HdE Fhge] F43 FANE

E17} Schmorl’s node & ol ¥} d7lg 3 3y &
AL Qurt &AMk gowg 1A FHE FFHUL,

Postoperative lumbar anteroposterior and lateral X-ray shows the definitive

reduction of 3rd lumbar vertebra by Harrington’s rod and posterolateral fusion.
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2 5H5 M4 & 83 o) R go] uys
o] Nicoll*® & 66.4%, Key % Conwell?V & 77%, Wei-
tzman®? & 48%, Rockwood @ Green®® & 509%¢] A},
Young®® & 60% Lewis*” & 51%, A"EL 36%=2 3
T 3den AHzae] A9 55.7% Aok
A3 2HY AAE 47 wE GPEE vy
< AAY ZHe] 714 @eol Nicoll™®2 A4 ¥, &
FAH e 58%, Watson-Jones & 60%, Key 3 Conwell
0% st o A9 A9%E 44.3% o
ubdl wiel #2113 HAAY FAH @7 $x9 NS
2 Nicoll 2 90% Holdsworth & 95% Robert @ Cur-
tiss& 60% Fleshx 100% 9l 4 vebyich o] - 2
At &4 1A B AAHH 4L oA 3
F BAA delvde AAFH £49 60~70% F AA
otz HEd. Azl HF 5 kAl whelA] 24y
el 7lHez AN FA-S77} 66% 2 7 @k
X, 2 vhge] g Ay AAFHE, AGH o8 T
7 9dFd o2 27 15.1%, 11.3%, 7.5%°1dch
AN A3 418 AR BHNE o8] A}
slth. Guttman't'*292 A B0 2 ARE 243
WS FAEA FHAY B A W)
< A7t e ZAE FFRc}. Holdsworth 2
Handy' & 21734 382 P4 A3 o] M A
d3p 2He AN E €& F Joerz FYY B g
Hzyed #4393, 4254 237 41 33 75
o] 345 2 Ad FA fitel doiu A AR
tlz g}, Kelly 9} Whitesides?® = ¥, 83 49
TA AR FAHLE A AW fAg2 Fxs)
H4 24 2% 733}l Robert @ Curtiss® &

o 4

AY AAEAE TG F, 83 THY AL 27 A
F3 AAEE Agstd oy 3 Ty Fo] Y A
+ A% Freol 48¥ 4 vz #gch 28y Ro-
bert?* = AHE HEE AL Ae H1E & olvE
A, FT AL AF Aol w1, B4, 715H
AXA E2A% dAHE F24 293 9. Kau
fer, Robert ¥ Hayes’” 5& ¥4 A4 39 43 3
AL A7 $EF& A AddE2 Hd F, 8
FHdA e XE i E Ny gz Wi
ing'®, Wilson plate??, Weiss springs®", Methylmeth-
crylate®®, reinforced with steel mesh, Harrington's rod”
5] AHeEY o HTe) FTAES B Uz
A& FAlod ¥ 4+ lt Harrington’s rod 7} A}4=42
o ol A g AHTE YUY £} Uz, B
A, A3 8 9 A4S V)Y g AA, A7
Ztel GAAYH EARE |G F Qo] 27]|2E R Ao
7batal Fubzle) Fup 93 WYL A 5 de R
o} 9lt}®, Harrington distraction rod& # 3 24—
g7l o] HFEAU Feoizt Bd FAHA FH 3o
= 3. compression rod+ €43 97} chance F34)
Ago] e, m 9 AL FAF 10 o4 xj4A
Al S 8-2d Aol gt ol Aate Faldl
Ae FAF 149 o4 A Ao oy gEg
k&) -8 HEg dgdch Bricher'®e 3T A4
€9 Agor AA, Moz AsA 299 FAbe]

th BA, Audae £xe] A |, AA, A2
Fd9e] £ A2 FA4Ych Kelley*™ 52 ¥, 2
Fo g7 A FF AAEL SEGE AT Yo ¢

)

AE FEAFBR §A g Aol Foz dgov
53] fd A FEAH AA &4 FEA A FF
AAEE ¥ AT A3 A AYPAA 3 Fy T
Wy g o}7) A7), Robeérte} Curtiss?® = Algh 4174 &
4 BN F, 85 T ¥ EAA =7 FFY
F2 AAEL APAT 2 A 3o WYL Z5
Hu B4 AL ddctxn sk Schneider® '™ &= 7H¢t
F3 AAge] AYA AAvI} Y A HFo)
g2 &g Kelley 2} Whitesides, Kaufer ¥ Hayes
5L g £F g 38 AHRYEL FA2AN
2 3tg 3 Bailey $} Rockwood, Green!” & g4 7}
22 A3 AAFAE 43 Aga sdgon gebs
g FF A BHY Ao e YA g A
o] Fotx FAsdch AAY dAME A FF AA
o] AR AHAE F2AA LrIHYE s

249 Yo & AEUHE AxEe G AW A
AZAA ol BEA d] o2 Jewette brace, Plaster
jacket cast® A glo] HAVIEE sHoew gutEFA
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o] Als| Aol BF U 3w Yo] AEA s AFe
T e AW FeE AP 43
Al AAEALS Sy A4, HAA FAYT R A
Hell 2% A+ d BIA ez 7Y
2z A EF plate, screw, Harrington’s rod 322 37
stk A 2T AAEE 25 A7 <A bone
block o] 1AV 33 FHo] v H$ H AT
44 ohu s A YA vlu]E Hole AR A}
dov diMe HEe] FAAA T H3F, F9
Y f3es A G4 2AE st 7
Zo] a4 Holdsworth'® &= ¥, 83 &3 - 24|
AHPE4E W] A9 AATE M &4 A o
Lug olF A74F 39 (nerve root escape) 2 3}l th.
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A3 A & MR E FEstd .
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U, $543% 7o) gody Hesa 29 o3
o] "hAl7) Folew dlFe vmeg,

Frankel'”%& A4 &4 F 389 AR g FAse
71Eo2 AAR7SE 5TLE Uik ATE H5E
A=l Ao st Rgo) AAY g Y FFAAH vy
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W e 7-$E sensory only, CE2 z7te] £FA7A
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T A9 FEEe] A7GF4e] g intacty FoB
Yr2th. Burke 3 Murray’ & ARl @A §le] 24d
A7 Eae] del e Ao $3 4ot w slgdon ¢
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oA F-FA AAHES Ko, =Y BEY SYPAE
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A At "l AASAE 9.4%, B9AH AAE
AL 61.9%1A 84 07438 g 3 44
¥ 2%9 Wx & Kaufer ¥ Hayes'” 9} Lewis 2} Mc-
kibbin®?ol ojslm H¥Y A2 R FP&e W gy
st Al e FAF wiEHY FES B AL &
9 wAwIEr} ¥e& B 3wyl Robert 9} Curtiss

Bl FE-2F A4 REH YE Q ¢S A
YR BAF 40%04 2% A2} Flesch”5&
Harrington’s rod A}-§-A] ol &= 8 %°) =4 10%1 4 T3
Atz Rustdek, AR Afode & fges A
g A7 FEdel NEy AR 259 wEs}
o), Guttman'?% Bedbrook¥e)] o]3lm H3&a%
HEL AAse 1A FAF 898 &4 P4 AA=
Zo] W EAAFE oA AYAta s

e M3 T F e F ZA57] 9o H3o
ZEg Ad 49 W3 AgddH st sy q29 &
G A FAHE Fa o] Fol o]Fx HEE Lewis,
Mckibbin®? 4} 4} & o} 43l ch, Robert® Curtiss®™ &=
2490l etk F3F AAES Adstd 1F 1184
AWy e 718 velyon ol A HEF Yo
Aol HEFHEE AYstad duc} gt F3T AA
S AT doflN HE: Tk R Frhrh o AY
. Mze] B4 A FT AAEeF ¥F: FNIEe
& 10.6° 3718 o S WLy FHEE A
P A+ @3 3.49 F7 o)k kA wiy)
#719 §48% 22 Kaufer ¥ Hayes'"& B3] 4 Z0] 47
% w=7do) 28.6%, B Aol 19%, AVEL B3po]
29% 2 Rxustgov, Az A4 whulAd A 4350
21%, 8.=7k<d0] 83%, & Aol 33%, HAAR 17%, W
FAMe] 13%°1ch A F&EQ4on A kAl oiy
o] xAfAl 43 FAyee S5 Wy 3
¥4 =x9e] glvh. Hardy': A4 W& 44
2.1} Frankel'” Commar®y 7184 Txde] o &
FHeletx s oju =7] HAY FFEGL ¥ 5
oo} gl Guttman'’R Frankel'™?*e& 73Fq A 4
oA 4], Commar®t 8% 80%lA H?FL A o4
Mol o] wtallxE Yellidote Bmsigch A
Aol A HT Y TuHo A3 108 A &
A 4709 o ujol] WALl E H el

v.g8 E

19741 19%¢ 1981 12¥¢7hA) 837k Atk et
St FEHd YA B APYP B4A
A AEEAG A 1B1AE Ao 4 BAE o
o534 22 2&8¢ 49k

L 3% 92 20~404 Atel7t 66.5% 2 7H4 @k
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3. EA7IAL dF 23N 3 E4e) 44.3%E 1R
gz 237 Ao 37 d7} 26.7%, AH A
Hel 23 &4e] 15.3%, T3 hpEAte] 13.7%
ot

4.. b4l vl & Futg 2L A FH-EFER
gk 7o) 66% & 71 watch

5 % FFT A AgHddE HFo EIAHow
A3 Fup w3 77 3 10.6°, HF: f¢E
A€ 3F .49 U Bk a3y sk F
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