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Femoral Lengthening —Clinical Experience in 25 Cases—
Duk Yong Lee, M.D., Choon Ki Lee, M.D., Hak Jin Min, M.D. and Jong Seok Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University,
Seoul, Korea

With the advent of improved external fixation device, femoral lengthening has gained re-
newed popularity in recent years in the treatment of unequal leg length. Wagner(1971) and
De Bastiani et al(1987), among others, have made epochal contribution in this field.

During the period from May 1984 to May 1987, 25 patients with leg length discrepancy
underwent femoral lengthening using Wagner’s or De Bastiani’s distractable external fixa-
tors at the Department of Orthopedic Surgery, Seoul National University Hospital.

There were 6 patients below 16 years of age admitted to the Children’s Hospital, and 19
patients were 16 years or older. The mean age was 18.2 years, ranging from 3 years to 36
years.

The underlying etiology included residual poliomyelitis in 20 patients, epiphyseal injury
in 2 patients, congenital short femur in 1 patient, septic hip residua in 1 patient, and cere-
bral palsy in 1 patient.

The mean leg length discrepancy was 4.5 cm, ranging from 13cm to 74 cm. The mean
length gained was 4.1 cm, ranging from 1.8cm to 6.4 cm.

All except two patients had two stage procedures with iliac crest strut bone graft. The
mean time required for radiological consolidation of bone graft was 4.8 months. The plate
and screws used for osteosynthesis was removed after the medullary canal has been re-es-
tablished. Six patients had removal of the plate and screws between 8 months and 25 mon-
ths after the second stage osteosynthesis.

Technical errors included 1 case of incomplete osteotomy which required manual clasis,
and another case of faulty insertion of Schanz screws that required reinsertion. Five cases
(33.3%) had the minor pin tract infection. Schanz screw breakage occurred in a case of
one stage femoral lengthening. Loosening of plate and screws was seen in- three cases. One
case had delayed union requiring augmentation bone graft. Stiff knee with less than 90° of
flexion was encountered in one case. One case sustained fracture of patella during physio-
therapy.

Despite of a long list of complication, the ultimate goal of leg length equalization was suc-
cessfully achieved in all the cases.

Key Words : Femoral lengthening, Leg length discrepancy.
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of 93le] LAE 4 glch 2~3cm o|49 3}
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HEF A& 1971 Wagner™7} Znd
AR Aol 23 2vkA FY-& $HEF o]F o
Al ®.# 8t5]d e}t #32(198711) De Bastiani 5!V
L AEE ARV F 1A 8F AHE3le
Fe A34E Bastn Yot

A A2 1984 5488 19873 594747 3
d 1Y AARFTE F4E AT aYY
9ol QY dEHF AR APUL
2599 3hA} 25¢o] oidt A4 XY 2 £AHE
Sated o2 2 AE Al £E oA
# A R vlo|ch

%

1984\ 549 4-¥] 19871 54 7tA] 82 F-5& F

Table 1. Age and Sex distribution
Age (years) Male

Female Total

<15 4 2 6
>16 12 7 19
Total 16 9 25

2 Agdiztayd YA NEE A%
& Age 2559 #ah Belol A 4y FE
G271 169, AR} 9 o g o w]E 1.8
o], dF - 164 wiute] 6m o= Lopy sl
off o] Astdx, 164] o] 4de] 193 ojglem 4
A7 3AleollA Ao Az 3642 HF 1824 o
t}(Table 1).
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Table 3. Corrective surgery for concomitant
deformities

No.

Operation
P of cases

Supracondylar femoral osteotomy 14
Tendo achilles lengthening 11
Soft tissue release* 10
Steel’s triple innominate osteotomy
Epiphysiodesis

Colonna capsular arthroplasty

4
4
Subtrochanteric femoral osteotomy 2
1
Tibiotalar fusion 1

1

Tibial lengthening

Total 48

Mean age . 182 years (range : 3 years~36
years).

Table 2. Origin of length discrepancy

Etiology No. of patients

Residual poliomyelitis 20
Epiphyseal injury

Congenital short femur

Septic hip residua

Cerebral palsy

Total 25

* Yount fasciotomy, Soutter fasciotomy, ad-
ductor tenotomy.

Fig. 1. Methods to measure the leg length
discrepancy. (A) Bell-Thompson method (B)
C-T Scanogram.
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ol 2 714 wokxm, o gtoll A Frbkdabol
20, AAA BHEJ% ‘:&”‘01 14, J.J_r’d_ Hd %
3% 1o, 28z HA vpu|7} 16 5-o] A h(Ta-
ble 2).

HEF AFEol dA, s A W m
AE ke AgE sXozE dEFT A4 4
FEo| 14, o2 AZE 114, z8d g
04 ARz s 106, Steel AF F
HE AEFE 44, F5 £ € 40, AAEHF AF
8t AF% 29, Colonna &4 A& 1o, 747

F 2y E ld, 2l AF ARZEo] 1o Ao
(Table 3).

B4 £F AA 24 7172 A 1o
A AR adoz B L7130 Aok

Az 9y

%A 3}A H%9 ZA.2 Bell-Thompson 7|
W® = CT-scanogram?g A}-£3} 4 ch(Fig. 1).
3l = gAxe AAL Ay wlyor &3

g A 559 Ao Aol HEE s Hel

Table 4. Fixation apparatus for femoral leng-
thening

No.

g HEF 43 AFE By AEFE FoE
zg AZAE Fkste Z¥A] ZleA §hAl
5ol nAE 4 U=E 34k F Zuge
2 A +5& AL A4S x5 F3A
o2 ‘—Wlt 7P Held wolE Fatslsdch
3 AL 298 AYdtae 2xkAE
%‘~°1 A g3t =] MlctA(stage 1) €& 9
§F F1A T AR 2 HEF AFeRA, &
Z}E oo} 2 A A]7]a C-arm fluoroscopy
el A A Holl HY3tA 2709 Schanz 1}
AHE HEE F9F kgl oE 2709 Sch-
anz YA 40E F7klel Akeldl 3 Wagner
apparatus ¥+ Orthofix dynamic axial fixator
%9 Al<d(distraction) 7153 9% FuA 7
T(Table )5 #Z A7 o4 9= 25
7 (lateral intermuscular septum) Y%
3‘?‘—9]"“” Zebijol] o3 oEF AR F7
HAFEE AASI o] W Futs 9A 3 3
7 ﬂ?\i"f} AFedF A% FaHFE A
A o lem®] EF744-¢ ek (Fig. 2).
=3 HET Ade Ad FF Y 5Eg A
73, 83 A7 = 332 o] 3% 15
mme] £x 2 EF AFL AAstn A7F
o2 whAbA #odol o3 o] HlFc) o
53l 2 FIAa £R"e 49

Type of cases e AT
Wagner apparatus 4
Orthofix dynamic axial fixator 21
Total 25

$5¢ A g5k

A 25kA|(stage ) %2 % (osteosyn-
thesis) 24 2] 53} A Fo] o] Fojxmd, Q&) o}
S99 AAAH 1A% BAT S5 =9

“ b

Fig. 2. Example of femoral lengthenlng Twenty three years old male residual poliomyelitis
patient with 4cm leg length discrepancy. (A) At stage I operation; (B) 2 weeks after stage
1 operation ; (C) At stage I operation, osteosynthesis with plate and iliac crest straut bone
graft ; (D), (E), (F) 4, 6 and 12 months after stage I operation, showing consolidation of the

grafted bone.
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od, Ald= AR Aolg QY F HEF
of 248 % JAnAE AN Fo|4
AZZ5(anterior iliac crest)el] 4] 3
Z3# (iliac bone block) & efa Aldd o
Al Abelslglon] olw FFFo] EHE
43re] ool HAFEL Aolao] A
& (strut effect)® 7|Fn 2 9o
o)4¢ AR 2 A A 2 AT
) 71 8} ¢d }(Table 5)(Fig. 2).
A2etA EF ol A= FFo| 9t
A9 4o $58 A7l drye
Foll B3t A%(cylinder) Az
AAstn B2 AE Halg 2

3} tH(Table 7).
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Table 5. Technique of osteosynthesis

2 stage procedure with iliac crest
strut bone graft 23

1 stage procedure without
bone graft Ad

Total 25

* Including 1 case of slow distraction.

Table 6. Results in 25 cases of femoral leng-
thening

Range Mean
Length discrepancy(em) 1.3~74 4.5
Intended Lengthening(cm) 1.9~6.4 4.1
Actual Lengthening(cm) 1.8~6.4 4.1
Initial Distraction(cm) 05~1.5 1.0
Distraction Period(days) 6~41* 24

* Except 1 case of slow distraction with-
out bone graft (70 days).

A1A =4 3] LF3AE H4 1.3 cmol 4
H] 74cm= HF 45emyx, €4 oA A
Z](intended lengthening)¥ #H4 1.9 cmoll 4]
| 64emEB HEF 4lemPed, £33 Y53
Az A x](actual lengthening) #H4 1.8 cm
oA Hdl 64cmZ HF 4.1cmgcH(Table 6).

AlgHA 4] AFEd Az dEF A4
(initial lengthening)+ A4 0.5 cmolA o)
15cm% HF 1.0cmg }(Table 6).

HEF Al 77 (distraction period)-& *
o]A ¢glo] A<&Ald(slow distraction)g A4
g 1:(7047DHE AYdae FF 1.5 mmA
24 6004 A 41z HF 249 oY
(Table 6).

$% 24 W 9 e A2wA 5% 2
Fol, 17618) A4 €% 4ngd wge AA
stz 2 % 43 ®=Z7](cast brace)} A3}z
22518 4847 $¥4 £5¢ AAndn
B A 7|7 14.2FG H(Table 7). 7|} =
A 4 a(hip spica cast) ¥ Az B=7)7} 3
o, A5HE Adz nzr|ul 283 #HLr) 3
o, 283 FolA& 3z ¥ 24 R T
A AAE FHEAAA 2dE Tt
Y o8 oA FEF THY H¥
< JIFo s Astedl, o4 Fde WA EF
F83H(radiological consolidation)-& =#|2%lA|
FEF AL 26794 Ho 12482 HF
48/Molgla o] wl¥E AAMFTEI 2yPL
3] -8-31 9 c}(Table 8).

bR o2 F&3e AMA AJE WA &
A4 A% F744 0] F47(medullary canal)
o Aol nol w7 Fgon ol HF 137
A4 o] ¢} (Table 9)(Fig. 3).

HEF AFdEo] 4ubd g Fo YAz =
F 60%%, o] T E84Y AFEE W& 9A

i

i

Table 7. Immobilization after Stage I operation

Immobilization No. of Duration
cases (Weeks)

Cylinder cast with or without subsequent cast brace or

long leg brace 17 14.2
Single hip spica cast followed by cast brace 3 12.0
Long leg brace or cast brace 3
Continuous external fixator 2%
Total 25

* 2 cases of 1 stage procedure (without bone graft).
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Table 8. Radiological consolidation of iliac
strut bone graft

Range(Months) Mean(Months)

Duration* 2.6~12 48

* Post stage I operation.

Table 9. Time of plate removal (6 cases)
Range(Months) Mean(Months)

Duration 8~25 13.7

Fig. 3. Removal of plate. (A) Re-estabili-
shment of medullary canal ; (B) After remo-
val of the plate and screws.

29 AYA ol 4% Ade A sl
EE Fdo LYW A$o) 1o, 2AHAY
Schanz A9 AbeJo] €@ ARz 7y 4
o] ld =, 3 A® 2}ed(pin tract infec-
tion)o] 52 1A wokou F4ode Aol
1ol = ¢lgice} Schanz YAz} Be)d 7 $(Sch-
anz screw breakage) 1o, F43 249 3z
7} 3ell, A AY FHF e, 57l 90° v)u)
A £8AF BA(stff knee)o| lof], 243 A
F dEE ARYY T4 16, 22n £uA
+5% €/HF 4o ldl o] cl(Table 10).

Table 10. Complications

Complications No. of
cases
Incomplete osteotomy 1

Faulty insertion of Schanz screws 1
Minor pin tract infection 5
Schanz screw breakage 1
Loosening of plate and screws 3
Delayed union 1
Stiff knee(below 90° of ROM) 1
Fracture after removal of the plate

and screws 1
Fracture of patella during

physiotherapy 1
Total 15

Fig. 4. Incomplete osteotomy. Thirty six
years old female with residual poliomyelitis.
(A) Intact medial cortex after stage I opera-
tion resisted distraction ; (B) fracturing the
remained medial cortex.

Yo e st A gkt

EAATE ATEY H$ v Fe
TE 242 23 Aoz T AL 53
Al 3t cH(Fig. 4). 35 A% Schanz A} 4H9)
9| 7%l Aol ALE A4k 81 (Fig. 5).

HEE Al wE AA P "W 4oy 2
o3
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Fig. 5. Faulty insertion of Schanz screws.
Thirteen years and five months old female
with residual poliomyelitis. (A) Showing an-
terior angulation at 6 days after distraction
due to faulty insertion of two distal Schanz
screws into the anterior cortex ; (B) After
reinsertion of screws.

A B

I ARSI 739l 7% Betadined] F4d ALL
3 A T2 Aol A A= gl Schanz
Habh ed A A4 S}Ack(Fig. 6).
5% 249 g 34 F, 1ol gy A}

3 <22 -9

dwmed Festof
) !

. :

Fig. 6. Schanz screw breakage. Three years
old female with congenital short femur. (A)
2 proximal Schanz screws are broken ; (B)
Reinsertion of Schanz screws.

ey
i _,_i.r;,_l *

B it

D

Fig. 7. Delayed union and loosening of the plate and screws. Eight years and six mon-
ths old male with septic hip residua. (A) 5 months after stage I operation, showing evi-
dence of delayed union ; (B) After bone graft augmentation ; (C) 1 year after stage II ope-
ration, showing loosening of the plate and screws proximally ; (D) 3 months after res-

crewing, showing solid bone union.
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Fig. 8. Loosening of the plate and screws. Nineteen years old male, weighting 104 kg. (A) 4
months after stage I operation ; (B) 7 months after stage I operation, showing loosening of
the plate and screws distally ; (C), (D) Immediate postoperation, and 1 year after rescrewing,

additional plate fixation, and bone graft.

Fig. 9. Another example of loosening of the
plate and screws. Eighteen years old female.
(A) 9 months after stage I operation, show-
ing loosening of the plate and screws pro-
ximally ; (B) Immediate postoperation with
other long plate fixation and bone graft.

Table 11. Range of motion of the knee after
operation

Range of motion No. of cases

bleow 90° 1
90°~120° 4
120°~ 20
Total 25

Preoperative knee ROM : 100°~150°.
Mean loss of knee ROM : 21,

A4tel &a(Fig. 7), ©E 1o oA+ 3
wake] Aakelst v 7t 354 2
ol A& A4St Ang AL A& &
w(Fig. 8), oA lell& 2ot 7] 353
At F7b ol Al Fs3icK(Fig.
Ad4 EFY loe A25H 3 5449
& &9 9HAF onlay o|¥ g d FF
e A3y EFFHE °IFUH
Fig. ). €84 349 3% =% d¢ <2
% HH9 €4 A=+« 2U'A+ v €4
A 5 100614 1505 44 %

gt =

lo

phin

o

P £ . jo 30 w2 U
o =4

ol
Mo
)
i

rJ
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Fig. 10. Fracture through lengthened segment. Twenty three years old male with residual
poliomyelitis. (A) 1 year after stage I operation ; (B) The plate and screws were removed ;
(C) Fracture through lengthened segment after slipping down on the ground ; (D) 1 year af

ter replating.

+5H Y+ 90°mIukql 3971 1o, 90°0] 4} 120°
ulukel 747} 40|, 120°0] Akl 797} 200 %}
(Table 11). 343 24 AAF = F 8
9 EFA ldv F¥H A¥3 F43 9 JAE
o8¢ HnAyE AAs A 53l cH(Fig. 10).

Kl

&

A F52 A4 A3k Loyl 5o oy
A AR EF &4, 71El vl 9w 9
st WY 4~ glch

Wagner??'= 2~3cm o] A9 3}x|gh&e] 9l
<= 3% 28 A4 9 gy oL zu¥
ToeER wAE dez Actn o

3tA19] BtE e g &z dAFse 2] A
A, 2l HEFUPS5E ARla
AREL ©E FAE Aoz A o
st A7zt Abz| 9] #3(body pro-

protion)§ 4% ¥ 4 At W, Wagol
vs 3717 ABARE 2w sleHew
oA em Ayzae] Aldgo] At glow
79 BA £FARE 248 + Ut 59
WA ok glemz Uy 4LF g
FEE LYY 718 716H FAd ALY Fe
% sav

Wagner®+ diE & 4% HeFoz 3}
A HFol 4cm o]Aoln, ARz
2] K5 kA mAo] AL Fx gkojo}
e, Al wh&e) A $ AEEA EEo] 3em
ol 4 =HojA otEln] =9} B s e Y
Y= et gk

T3 Yo g Ay AR+ 19054
Codivilla®7} tiEl3 AF+ 3 FTT7q ul
e LAt HE AjFEgm, 19219 Putti®
= HEFE AFgol oA As T g8 A
AAHo|a ALl ol F8 4L AMAs}ch
aH 19273 Abbott?, 195211 Anderson 5o
oJdted A FF FEH AFE 000D
Alzslov 7ls4e] o8 ea) ye Ad @
W gubGo g 195505 Afsle] njry
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D

Fig. 11. One stage femoral lengthening without bone graft. Three years old female with con-
genital femoral shortening. (A) After stage I operation ; (B) 10 weeks after stage I opera-
tion followed by slow distraction ; (C) 5 months after stage I operation. External fixator was
removed at 9 months after stage I operation ; (D) 15 months after stage I operation.

9] FPAleo] AAF 2 AF A ©E gl
214 slgch ey 19711 Wagner®s}
And TAA A (distraction apparatus):
o] &3 HEF AXEE v} yFo] Hu B
o B dAE AEHeE de AAE Lol
olF EF dAEe] thA] o] #A-Eol 23}
o BH3}5A =k 32(1987'd) De Basti-
ani5®& Orthofix dynamic axial fixator''®
£ 243 AF Ald%(callus distraction, cal-
lotasis)Z ®M PFo] AL FE =Y F
AFE 4+ Luda gl

Wagner? %, Hood %', 8|3 Armour$E®
< dEE A Ay dA HEF 9 o
F9 BHEY Y& A Ak Y 3
i, Armour$VL v AAE&AY EF
YL HEEF A% ol o] Yo} Pokn &3
33ick Wagner®& A4 T d3oAE
BN Xz e o AAE dof o}
2 gk =3 n@Ee B B
NEEF Azl A mAsioof o AHAE
£ 408 FF Steel AAFFHF HFEolA ¥
T 23cme] o] ARE do] 2 F HFHF

AZAE Y 4 UL, 1ol &34 &
3t (tibiotalar fusion)& A1 o] AT oA
E9 Ao 05eme] HolE Uitk

HEF AFEe AA] A7)0 HEjA] Wagner
B AR HE J= 5o FHE H4 84 o]
Abojojok Blof, AN Ao o}7] I AJe]
F Af€ol ®¥o+, F71% ¥ (motivation) I
Yx71 & 53, T Ao Ag 55 dF
F AR3E Ao =& A F39 AEE 4
Yol Ade F9 olfE FA4A I e
154 ~16417} 713 ZHG3lcln g 404 o)
AL AR gofol b F334ch Hood
9% ArmourFVE o]e] &3E o] 3t

YE5¢ HEF 4% = olA Wagner?
£ 174] o] 3} 58dllollA] = 155cm HF 6.8cm
9] A%FE B3¢ Hood5' WL 24doiA o
F 4.77 cm, Armour$°-& 1940 4 37 4.8cm,
De Bastiani$®-& F Ald (callus distrac-
tion)e] We 2 HF 47cmE Badtn ok
Kawamura 59 7 Fo4 Hx A3 =
< 7L Aol 15%F x| Lolo} cin =3
3t o} Wagner®+= o]& HAAo g FAEx

-1105-



Fig. 12. Another case of one stage femoral lengthening. Eleven years and four months ola
male with epiphyseal injury. (A) After stage I operation ; (B) 6 weeks after stage I opera-
tion followed by distraction ; (C) 15 weeks after stage I operation. Dynamization was star-
ted ; (D) 15 months after stage I operation. External fixator was removed.

Uk

EAoll 2ol Wagner? e 2514 442
A, Al e gAY 7) 7o B2 3 EFEE
Al g3 Y3t BFY dAo] o]F4A o
HegtAl A g4 Had o Besd Bg
i E o] Ag A Yt Wagner™, HoodF'®
£ BAE H92 B3 9% 23AY poe
2 Ade e A& ey Armourd®
< AlghA ssde #AE 2 de A
o] A% 7179 Aol v Melste] A25tA
Ae dF 2FAY Aoz Hslm, A2k
A ole Eoh9olA oz FHEdE Aol w
otn F33G G AREL Al LR &
ol 41 Wagner9] 25hA4 &4lo] wgke vl A
< 44l 4= Wagner apparatus, 1 Fol&
Orthofix dynamic axial fixator& A}-&3}%c}.
adin 4Hez F oA AYsE v o
HEY ool HAGFFE o] &3 AFFo
A](strut bone graft)g Al&-3 g ol =

o wE FFEE o ¥ BEY nYoz
Z7) 71% B AF ¥3& =237 H¥osich
De Bastiani%-V-& 19873 Wagner¢4 3} o3&
1gtA] d-FA4ld(callotasis) #Hg& 4% ch
F 252 AY =R A% Ao Fd
E(periosteal tube)-& BE3ln T o]4lgle] B
o x3 $x2 AR FHYe] S o
72 FaYFHNE 2 FUch ol gL
7}&eo] 73] x| 7|(consolidation) Mol oJE 3
AAA 9 42 H5l(axial load)E 383l dy-
namization'®e] gl Al 2& AJ§ =934
o] /AYg-& 3 flexible Ilizalov apparatus'®
7t ZARg w7 AAd AdAE A" A
AEL Lot 240 A 15hA F4]-& AHE-E
= vl AAHA HEF E2] oo A+ 0.25 mm
8150 239 £x 2 33cm(58%)e A#
s 8744 ulo] dynamization& <] 33}
I Yoll FRgol A= YR FTaAYsF
A AsH cH(Fig. 11). 1o]9) F-xlsl £4le

L T TR
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A$e F9e BEHD 3F 15mme) £52
5%t} 6.0cme] Alde dUcH(Fig. 12).

HEF Ad <= (distraction rate)ol] gjo]
4 Wagner®, Hood%"®, Armour5®& 3]3
#d 1.5 mme] Alde] #Hwpdckxn 3tgich De
Bastiani$-& QA1 ugol A 0.25mmE 64
7F ik A7l WS £ E A

Wagner®, Hood5¥-& A|lgtA &3 £33
TFo] 60° o)t W 3B wftx] AL F
szt HiH oy ArmourEVL #2%HA &
F dAE &34 5o g &4 ¢34
5 HYE AY 8 4 bz FF34
o}, AREL F9 oo WY FFo HA
T Follvt dAEE M2nkA E4] FEFEUY
(fascia lata)s] HuylH-§ A5

3 nAd] 9lojA Wagner?+ #2wtA] &
F Ax 239 "aAe] glvta 392} Hood
TYVL M2 &F A 227§ 397 g
AlZcn Badlgo) 3 2R 34 4
28 2 Aesla AgEEH FiA Bz
7l v Axn R27)E 472 27 ¢34
+5E &3k

HEZ A%E F Py Fol didled, Wagner?
De BE 48%F rader Ad £%, %
A, A7 &4, H2 34, dEFTF ol =&
2T 5ol HAY 4 ddx F3ch HoodF™
2 92%9 ¥ ¥YF Y EE Loy
o] F tHHEL AEd & THE %A= &
%ok e M AQlE 74, Schanz WA}
e, A 4, 4% 1Y AA(plate failure),
F49 5% Eadgch ArmourddE ¥A44d
(malalignment) % 3 4RI zde] 713 &
otz B389t De Bastiani P 1004 9]
AR BHREF AR AH 14%9 A PHF &8
Baste it o]F $¥F JFEL AAEZ
of 2F4 zle]r} oy HzAEY ¢ AA
Pujxge 60%2 AL

24539 AA A7)0 HME AHA 7
2 gloy Az o4 FHo] F47Fo] AFPA
2 & 7Foz dled 9AE Roldn Uw
vl o] tiAZ 1duloA 21 8 Aom
A7) Wagner®+ A4 24358 AAY
o] B} §98 4 3(more flexible exchange
plate)o 2 Aoz H F43 AL
AREe FHE & 4 odx 33tk Ar-
mour5¥E HEHEF AT FEL F2 M

¥+ g4eoz wAdga sgen ofE Fo|r)
A4 dsE H4 FFZ(normal bone
architecture)”} <A 3] APYHH 5 £
AAHE Pk Fgich HAEL 6eloM F
S4E AAZRAE vk 1dutel AAG 1ol A
AEFE AYsq F45%9 AAE 2 3
a9l

4 B

1984\ 54 el 1987d 5497 3d 14497}
3}z F5g FLE AT ayd AP
A HETF AFEL APk 2559 A 254
of ¥ XN¥E F3d g e AAL @
At

L A% 22 + 25419 #=F: 164 wgle]
67, 164 o]4to] 1990w, 24 7o) 34,
o] o] 3642 HF 18.24 %t}

2. 3x HFo 4oy Loluin] X HF
o] 20«2 7} Wka, Fx £4le] 24, AA
A HEZ ©Eo] 1o, nd 2 43 14,
agx A elu]s} eyl

3. A YT A FEFAE 45emx, 4
=3 HEE A= £ 18cmollA H1 64
cmZ HF 41cemyc)

4. BEFF oA FHe] WAAH RIS
2ol HFE 717k 4804 oYz o] Wiy A
Az H31§ L35k

5. 4% MA AVle YA HoE o
AEFRe] F479 A Yo A I 3y
€ vt ole F oA % gl 84, ¥ 2504
2 B oF 1374} 28t F47o] A
FAsvigts F450Y AAE 1 H o)A 7
gEle Aol & Aoz Azdd.

6. AAAH YHF &L AAIY FdL 2
3] 60% 0|t ZE H$ AAHez 3x XF
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