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= Abstract =

Clinical Experiences for Open Fractures of Tibia

K.L. Sung, M.D., S.K. Rah, M.D., C.U. Choi, M.D.-and H.H. Kim, M.D.
Department of Orthopedic Surgery, Soon Chun Hyang College Hospital, Seoul, Korea

The aims of treatment for the open fractures are to promote primary wound healing and union of the fractured
bone.

Seventy five cases of open tibial fractures in adult were treated from June 1975 to December 1980 at Soon
Chun Hyang College Hospital.

The results were analysed and discussed in this paper.

The following data were obtained which were evaluated in following catagories : the causes, the sex and the
age, the role of infection, the influence of concomitant fibular fracture and the emphasis on authors’ treatment of
different types of the open tibial fractures.

1. The most common cause of the open tibial fractures was traffic accidents.

2. The fractures were 10 times more prevalent in male than female, they frequently occurred in third to fifth

decades (about 90%).
The average duration of bone union was not different among the age groups except old age (over 60 years old)
which were delayed for about 6 weeks.

3. The evaluation of open tibial fractures was done according to Gustilo’s classification—type 3 fractures

showed the worst prognosis.

4. The wounds were treated with rather broad debridement and primary closure in type 1, 2; delayed or

secondary closure in type 3.
The primary wound healing rates were 34 cases out of 37 cases in type one, 25 cases out of 33 cases in type

two and 1 out of 5 in type three open tibial fractures.

5. The group which was associated with fibular fracture had the longer duration in bone union time, the lower
primary union rate and the higher occurrance of complications than the group without fibular fracture.

6. The overall infection rate was 20%. The bony union of the infected open tibial fractures were delayed about
10 weeks longer than non-infected ones and the only 6.6% of the infected had the primary bony union within
20 weeks.

7. The good result was obtained in type 1 fractures, by using the pin and plaster method and then followed by
early weight bearing with PTB cast; in type 2, compared with open reduction and internal fixation, manual
reduction and long leg cast immobilization was preferable. Type 3 open tibial fractures showed no difference
in result between the treatments by surgical or by conservative measures.

Key Words: Treatment, Open tibial fractures, The results.
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Ay ATEHE B4V A 2R 2 9
Yo} n&Yo] ofs) BASEE TS EHA] T2
A% R AF A¥2 A SHYES Ass] Aol 2
Gol g4 sh g ALl AR A% g
2 Aol ot AR A YRS dws Eoh

Ay 2 AESHE FAAAY ARt FA
Qe g R A 7] AEA A,

ATE AUREY Prgol Y2 YL A¥E
ol ahA E5td F49 A47k Y2, FLE
H3ol & vehd £ AE A¥HH G2 FHAT )
dEel 2 A8 Y AFel dold e pRE TR
HELER S )

Aga AEFAS 34 R TAY AAH A2 23
& 2487 dAstd T % Fuel A 2 o] chopal
A 225 obd YUY WHe fov ANEL 1 3
A9 Wyel ety ¥r1E AR,

19759 64 %6l 19804 129741 ¢HPoY 24w
ATl YU ARG ¥ AY FE2E WA
1795 ¥24 9224 % Bl ASAR 729 WA
5l AN Aewrgel B AR ARE 24 A

Table 1. |3z 4o £ x

Eda FRRAF ¢4 Ruste bielc),
ZACH 2

19753 6 WF-E 1980 129 7hA] 9t 18Alel A A<
o A A2 A 11793 24 fite] Buar)
LAFAZL 7458 729, 7548 Aoz st
*54 4L 39l

TtE &) Ao At s AG, ANy A9 &4
ol 3 &E7tE, &2 YHFE2 AYY dE BF
£ &4} g el A Al 9 steic

(R - T ,

A 7279 823 G HlE G100 12 YR A
A3 Wk 30~394 AFolM 2841(38.9%) 2 s
Wtew 18~4947 WA 88.9% 2 ¥Es] Aol
Wol HAsoch 664 ol AdlNE MY ABIHL
% % {4l cHTable 1).

2, wdgiel

A AEZEde] 9L ZF AR 619 (84.7%)
22 M L MEAT 2 F £ e Byabae
LAEE 747k 26, 29902 WS slgen e Eulo)

R 4" N (motorcycle) 42 & 64leh. Faol YAY 3L &
k=2 o} 2 (%) %2 (%) e o .
18 — 29 11 5 16122.2)  17(22.7) ToEEdasn AR 8, Akt 3 olsie,
(Table 2).
30 — 39 27 1 28(38.9)  28(37.3)
40 — 49 19 1 20(27.8)  22(29.4) 3. WU HBEHe ER
Zg — Zz 2 _ ZEEZ; :Zii'(;) AR 2 TR S gt Ade A", A%
A s 7 7> 7 23] &4, THY AsYrd wel 5 Gustilo
(90.3) (9.7) (72) RS A4t A1Y L 374(49.3%) 2 HES}
*FEFA L6, YEFH 24 v E3 A 2¥& 339, Al 3o 545 xAstgc).
Table 2. At 9q HEE
2 = ~ Z A 3
AU A ¥R A1 9 A2 ¥ A3y
& A4 = 26(36. 1) 27(36) 1 13 3
R o4 A om 29140.3) 31(41.3) 19 11 1
2 Eufe] Abm 6 (8.3) 6 (8.0) 3 2 1
4 o A 4 8 (11.1) 8 (10.7) 3 5 —
7] €} 3 (4.2) 3 (1) 1 2 —
A 72 (100) 75(100) 37(49.3) 33(44) 5(6.6)

AT, CFE B2
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(Fig. 1).

o

18

4, St

Bk &4 gy A3y (scratching wound) #E 3
F2 247 chefsteel. AA 727 fAbEd 62
ol B4 Added 1 F T3 uFFAHe) 569 (74.6
%) 2 7+3 sk (Table 3).

X B

1. Hgdel X2

A1 M2y JA AAe Ay e 4
Aoz #dch MEAFHY Y AXNE $A v
PG FZ MY LU= F FAHREH A F
4 F9d AL e 29 T FALZ2A (necrotic tis-
sue)-& H A4 (debridement) ¥ 42 & 3
2,3,28),

3P A FHL 1 EAbe] Asle dxpH o
A3 g HAddAE2 Fde S HAY Feln
) 4 =88 (delayed primary closure) & A} 3%},

AF-za ] &AYEI AR JS B3 dudd A
o] &4 7} (relaxing incision), 4 %] (muscle transposi-
tion), & HAR ol 5 g oj&std JMYAE Ay
=N

Mg 4L A 29 =il e kg 9
# 52 cephalothinAld QA& =7 Fo8dh.

2, HYd 23 =8

A AE Y aAL A dAAH X9 o F
o] HA1§g AR sgch o MYe =54Y W
4 ¥ 7.4 (manual reduction and long leg cast immobili-
zation), ¥ Y 14 (pin and plaster method), &%
#3174 (external skeletal fixation), #¥AX ¥ WA
(open reduction and internal fixation), £e]c},

Fig. 1. A A2 EH(GUSTILOA {4

€ 2= 9 Ze] 47hx FAH Yo B
2] ZApsigo

EAE 9 MIaPL LFE FAbole] njmH gk
FA4olzt B HUALW ALsc)

493 HzngL FHEAY) S By A8z
7o) &afol AW Ao HAlstgeh, FA A, &)
HE #FAA FHL sldx 4-6FF A33 PTB
cast2 tj X8l 27| AFHHE AR

9% E3x& Hoffmann, Charnley, Denham, ¥ A3
£ ol &g AR zA e &4l Astzm, A FTA
oA AAbe] A9} A 1AL A AA g

TEAE P Yoy YAt FSd(screws and
plate), 7} 24 (wire fixation), Z47} &% (intra-
medullary nail) 5ol Wazd ANE A4tk gu
Moz A Afdde WAL ANedxA ge
< Y22 oot AR AR BN FA, F
AR el & ARE 2UY £ e A9 g2 A,
FH-e 45 #xe] #e R AR e W
23 AAE A4, a=ln o)y ow FAHWA
F 20F004 AATF FoE Fags 2e] BelA o
SR A §-ol #7)e)w o) 4 (autogenous  cancellous

Table 3. Futgl &4

i &4 i %
& E F 56 74.6
o9 e 41 54.6
<8 &4 16 21.3
HeE 24 11 14.6
AA &4 11 14.6
Ele='s 8 10. 6
£33 R F4e 9 12
i 6 8
i &4 5 6.6
NEEA 2 2.8
@A) 2 2.8
7l e 3 4

Table 4. A Euyd ¥ x

* A F
A A1y M2y A3
EFHE Y Haad 42 24 18 -

2R

g3 yazy 12 2 8 2
g8 34y 4 - 2
FEAAE L WY 17 1 5 1

# 75 37 33 5

23 HaPEe 24
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chip bone graft)s 3§ <}ut3< 8 (compression plate)
5 A& AAsgd.

B 2AdAM ARy wE ¥ Table 49 2e
174 8] 384 WzdF ERo2 oAy WnA$
AARARE 2401}

X zdn

1. d¥n ZRee A

XBT60A4 o1 )oA 2057 ol FHUE A+ i
X, ¢ T FY7IRe) o AT B o 6F oA
Adsig ey Zlel QE el FAY Aolst g
(Table 5).

2, 2WYY FREe A

Gustilo | #F4'%e] @8 NEAF A F7F TH
d717he A1, A2, A3Ye] 22 18.7, 21.5, 29.2
F2 vebgeh, 43 F F2E20F ol l)e 62.2%,
51.5%, 0%= A 13¥el dF7 714 F3te}(Table 6)

3. Y AzdYol e o

A1YE4AL 43 N3y, =YL Y Huady
22 7tz 14.5%F, 18.3F9 HF S48 100%,
75% 9 4% % ¢& (primary union rate) = $¥A
23 2k 2 AA5) gEEigoh

A24L BYA daHe JF FTHET R 4F

Table 5. 933 25479 A

w4z aa g7 = EXRTeS Ty ¢ 4 =z
R E (205%W) TH&(%) 2§44 ey
18—29 17 19.4 13 76.5 4(23.5) -
30—39 28 21.3 14 50 12(42. 8) 2 (7.1)
40—49 22 20. 8 8 36. 4 11(50) 3(13.6)
50—59 5 17 5 100 ) - -
60— 65 3 26. 6 - 0 2(66.6) 1(33.3)
A 75 20.6 40 53.3 6 (8)

29(38.7)

Fig. 2-1, 2-2, 2-3.: 314, 2EAbse) o) A28 APYIPE, 4

Ff3el 4

%
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Zagsold 27 23F, 0%2 7l wBYH Y A3 o, slnyl BANC) THYA, YA 2
ok A2AR} FA @okeh #9482 YH2e NEd dold YA 2oz} 9

Fig. 3-1, 3-2, 3-3.: 6341'¢ 7}, #stzo] 23 4138 AYAH2HZ Hoffmann ¥ &jn4 & A3 7AYF 2
F4LAE Bk

:_‘ ] :
28 FHEZ 934 Yude AAse 1657 F THPLE 2o

Fig. 4-1, 4-2, 4-3.: 19433, 22 Alze] &8 A
ow 1849l WZA F5¢ AARL
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Table 6. 248 & A3}

Gustilo's ¥ 54

gy  mga T TE ETREE AR & ] z
= 2 T
FE (20579 $8(%) A3RI Adew Bey A7}
A1y 37 18.7 23 62.2 3 (1)  12(32.4)  2(5.4) 8(21.6)
A2y 33 21.5 17 51.5 8(24.2)  14(42.4)  2(6) 13(39. 4)
A3y 5 29.2 — 0 4 (80) 3(60) 2(40) 3(60)
A 75 20.6 40 53.3 15(20) 29(38.7) . 6(8) 24(32)
():%
Table 7. Naxel & A3
Gustilo’s &1
Z A . BTFE Fsygs AL ¥ 4 3
Agy  oo® EAT O OFBAR oz AT w9 Aesw wev  wann
=5 1 2 18.3 18 75 2 (8.3) 6 (25 - 5 (20.8)
9 2 18 20.5 11 6.1 4 (22.2) 7 (38.9 - 7 (38.9)
i 3 - - — - - — — —
4 = 1 2 14.5 2 100 - - — —
2 8 21.2 5 62.5 2 (25) 3 (37.5) - 2 (25)
Nz
3 2 36 - 0 2(100) 1 (50) 1(50) 2(100)
H 1 - - - - - - - -
; o :; 2 2 18 1 50 1 (50) 1 (50) - 1 (50)
3 2 26.5 - 0 1 (50) 1 (50) 1(50) 1 (50)
S EE 1 11 21.7 3 27.3 1 (5.1) 6 (54.5)  2(18.2) 3 (2.3)
Y 2 5 23 - 0 1 (20) 3 (60) 2(40) 3 (60)
Wz A 3 1 26 - 0 1(100) 1(100) — -
7 75 20.6 40 53.3 15 29(38.7) 6 (8) 24
() %
Table 8. ¥] Z2FHEue] GE aho)
=L 3L A 3L
eI ¥AS giﬂag (22(1)%—’;‘-?4?; gg; x]oa-:;} L .:;1.1}
2 2 A 56(74. 6) 21.9 25 44.6% 26(46. 4) 5(8.9)
Futobd A% 19(25. 4) 17 15 78.9% 3(15.8) 1(5.2)
():%
Table 9. 22y B& PAFe 2
2 3 & (%
iy z A (%) A1y A2y A3
37 33 5
= A # 9@ 34(45.3) 8(21.6) 23(69. 6) 3 (60)
AR R 259 15(20) 3(8.1) 8(24.2) 4 (80)
A 4 & @ 29(38.6) 12(32. 4) 14(42. 4) 3 (60)
¥ % 3 6( 8) 2( 5.4) 2 (6) 2 (40)
» 4 & 4 (5.3) 127 E)) 2 (40)
& 2 A A 24(32) 8(21. 6) 13(39. 4) 3 (60)
d A ¥ F 6 (8) 127 3 (9) 2 (40)
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t}(Table 7). 29 v TZHL 5649(74.6%)0H T =4
od

ol HF FHYsIe] & 5F7 HAAx 7
4. BIERY 920 ©E AL A N

243 HAgs vlwy Foich(Table 8).

Fig. 5-1, 5-2, 5-3.: 304 ¥=}, 2% Al3l(motorcycle accident)o] 2% Al 23 A ITRE ¥ THAE 44
sl et

Fig. 54, 5-5, 5-6.: A7, 2RS4, FAE % 4ol PAslol TAF 107090 A H W BolAn Wz
e Fakel £ 150Ul BHol o Tl AT
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Fig. 6-1, 6-2. : 4141'd2}, 2EAbe) 9% A3 AYYTHL A4 Y Ty ¢ A4e
stk

Fig. 6-3, 6-4. : 0% @ d¥z2z2 E g3z gl §/HYF vj4A -ﬁ-a]n]\'}%(microvasciﬂar free
flap)& AlAlstgl e A sgc
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BHEE

Z23& 2¥ 718 20F AFAFAE HAAY g
A4 FHgel #4X gL A+E ADHF % (delayed
union}o] 2tz at FHE T F el A 3H(sclerosis) R
T A% Ao 93 7HA$F (false motion), A FH-381A]
FE°l A A4E ¥R ¥ (non-union) 8 7|E2E 3y
oh. A 7F (oint stiffness) 2 THYF HF VI
AAEe 549 v He Ag T, ¥
) %% (malunion) & 5° o] 4t¢] 74 ¥ (angulation) 3} 5°
o]4be] W34 Wl ¥ (internal torsion) ¥ 20°¢] 3¢l 9
3 ¥ 3 (external torsion) R Yell& A& JEL
2 o). wrdl# A2 (sound side) & 2] 9} 2. Sem©)
Aol z7b d-&w 3x] ¥-% (leg length discrepancy) 2.
2 s 2. Agae] zhd> " (infection) S A4 3
2EolA 79 4ol AR HSolw A 34 (deep
infection) & ¥ zA 3 FAN) AP E A7
EXE 9 7§ A (fenestration) 1 &7} S P AR ] e}.

2 A A AZF o) EA| 3 (superficial

infection) & o= 349(45.3%)% ¥4 %5 3 7b %3t
o0 AA7d R F4 (osteomyelitis) & 159, 2 9
of AAfg, wAEAA, HAYF, EFY, FHRFES
ol eh

ZAY HE gy wAELE A AAA=
Al st Al 1de] don A 3L A Fokch
(Table 9).

1. o

7t FAYAA Bl BE AFEY Aele dAd
Z(Table 10), z2+§ AgydlA Y ntE A &L
AL, M2, A3¥ £42 F7 =HAG, dAd dF
Hoz FEH WP ES HAAY 15404 2y 3
A& 11%, 20%, 100% = vrebdch(Table 11).

Ztede] ¥wd 159(20%) 9 FF FHEIITL W
AT 2o 10F ol AL 20F ol FFHEE
6.6% °1%l ot (Table 12).

2, XAwe

3 759 AT AARYL 2942 38.6% 9 LS

Fig. 6-5, 6-6. : A3 M Holaoz AL AfAP e FTHL Foly Y WAL YA}z A

% A% 2AFolh
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& Bgd 2N FE AQARLEES AL A2 A
349 €42 27 He A% e,

Aauyol 4 AdFgEs DA Wage) ¥
2 W8S ¥ g}(Table 13).

3)ER

o

BRUES AA 62 8% wAEE ngon of
7 YA WYAA 40F AR TS EAUE
%

Efgolztn #gkd 6o ztde] £4A¥ autogen-
ous cancellous chip graft, ¢] 2 o] 2] (dual onlay bone
graft) & whole fibular transplantation®} &7 Wi

+ AAEY FHEE 25 k.

s 4 1%

Ny FAL A A vzt ofg 3 71x) 9
A & A4 F9l AT 29, 2o A& 3, 9%
Ao A R ALGE Z2Eg. aea e A
ale] A% 93 (violent force)oll 7]al 3t=z F-a 4,
AN, RS B A 29 597 Wi o
A4 FARG o8¢ A5 glctmBolol & o]
ch, @2ty FH Mg whge o dEAHY 5

Table 10. 7td-&

EgAE A=} E FYEYHAHR
| & 9 El

qazd Hzay = A =y
A1y 8.3% — — 9.1%
A2y 22.2% 25% 50% 20%
A3y — 100% 50% 100%

Table 11. 424 W& 729§

4y ks B ok
I 9 1 11%
Il 5 1 20%
m 1 1 100%
A 15 3 20%

o Rnew AHZ},%‘;}_I.Z.BJB.ZSJU' E3 AFe Ayde
dfzAoe] FHsA £ A, E/YE ¥ 39
Fed S NESL Y s 540 Nudy g
ARz 4o 8 AT FLI A o] &
gl ef2e3,
dubH e g Nutyd FH A8 AAL FAe] 299
L& 333 Brav, ¥ Hg Alduiel) siHA
B2 H¥AFo] g FAole} st o a1 FAH
w9 Rare] AN, wdAdA, B4 By, ¥4
o B, THHE, P zHoZ AEY 5 Urh
Aol MH: &4 85 E v FERZ 41 4 AAY
g A AdFE FHY A4 4L GG A
Lid=N

o B A (Debridement) : Scully®*”, Goldner?? & 7|
g F=el A FAAzA, o]l EAEE AAMNS MFad
€ F43 A7ln ¥4 A4 (viable surface) & HE<]
HA{E FAs= do] 7MF F2% AAHzn FAsq
th & AAERE olF AL Aol APy HAA
Mg AAsre

Aol 28 A4S T4 YA FET AWM E
< AAY ZA7te A2 o] F3cl. dut
Moz Mo 27 A/E A4 43 2 ¢ (pri-
mary closure) o] vl %3 sl Gustilo?1820:24.38.19) ) =
2 A1, A2YS A3 g, A3YY AA, o

N
z off -4t o

T TR

Table 13. %) 53 S &

W m =7A%E 4% ayE wuAAS
Hrud  Hzwd » A W WA
AT 2% = — sa5%
A2y 38.9% 37.5% 50% 60%
A3y - 50% 50% 100%

Table 14. 23 H4&
W m ETEEY A} 94-‘?‘3 #$YAHA B

3z A Hzzyd = 3 A
M1y - — - 18.2% (2)
A - - - 40% (2)
A3y - 50% (1) 50% (1) -

ozl L 24

( )ge 2AS

Table 12. 7tdq) =& ZA 3}

HEEH ik iden A2 kil ki %
4 i _
K (2054) 3H8(%) A f3 i
4T 15(20) 28.6 6.6% ~=-- 11(73.3) 3(20)
RS 60(80) 18.6 65% 18(30) 3 (5)
()%
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ga dadl A eo] 98¢ AyA FAL Ad 2 o
2} %%} (delayed primary or secondary closure)2 d#%
slg 2yt Goldner?® &= 349 shwpoz AFIL9 7}
T4, &9 249 A4, HF @ A2zA 35
Wil steAde] ZER A 3¥e MAL sl A3
B3to] Fox Rudda 25L& Al A2, A3¥Y
Mg Z-oA dxEge] AW o] AFgrc) ] @
< Fd£4 vehidd e 2agc

E RAAE AL Al23E dAETE dez 4
Alstedch, 24 Q423 Z& w R AgA 7Ao)
del¥ d 27} (additional incision) ¥+ €9Y
A7) (elliptical incision) 58 A4 23L& f2sHA
s MRS AHEE ¥t 3P 54F 4
)&= go}lx 7] (granulation tissue) ] YA U de] =
A F Ad L o)AEES AAsd A, M2y
9] g &) Z+7 8.1%, 24.2%% Nicoll®® o] U EF
NYA AEZAHY FAAEU 15.7% vzl F& A
FE B4 A3¥L FH9 $FoE FMuEE E
sk, 28l dAHeE WAL AAY 1549 F
AL BF dA3Ee Aestdoy ] At A
u-g A 2% Gustilo and Mendoza'® ¢} 7}ted-&<1 15.5%
B} o3 & 20%E et

A Fof: 2t Ay R AEE 43 F4AY
Z71 57t AxpAeld, YA A A @ Y
4 EEAFFFO82L30(Staphylococcus aureus)ol] o
3l Gustilo 52 & oxacillin®} ampicillin€ g x3 o
2 A}4-3 3 Rittmann®? & Triple antibiotic solution g
Z7)e Fogsia Az} A3 £ HAIY YAAZ
A st Zlol AxpHelzly et Lalde F4 7
ol 74 SEA A¢Y F4 A+ cephalothin®?®
ALR g4 Q. £ 23 £24F AYstn 2§
cephalothinA]| g & 7] F<3c},

2o X2 AFTTAY TAAPE S Ao aje
Astd @A 24 37442 JYE 4 3k & Chapman,
Anderson® !> 2. & 383 Wy 3¢ Dehne, Sarmiento
e e A A g of 4392y NicollP¥& 2
F4 AAE2 & £ e A dYAE R Uz AE
Ztz R 2 g2 R 2 AdHe] sl o
Aol e A-gdA, Alguy, ezt ¥4k &5
ARz g2 ¢ ABYE 28¥% € 9oz
£} Cox'®, MacNab?”, Linden*V, Chapman'® %-£&
VYA 3 v FEH by o] v ZA N 2R 1S
Azt A Ad=Y gl 2 BREE I B
=2 HUEE dvehdlo] v#YA HaYe] o|4Aolra
A 2 st} Wi o] Saldeck®: Nicoll®? & ¥ #-3te]
MBEd A2dA Yoz ARSEA A2y o E

Aol #¢2 AaAle AT, 2d9 59 Aaw
Ag Zedz FAsdc) 53 A3YY Ay 3y
A EHAFTH, U A2 &4, gy =
A, FH&A5e] FatEo] e ) Y g5} o)y
v dxA FEYE L HaYg & A3

v YA AEF T Y& HuxA, Az ¥
A, % FaH 5o vk 2 HE WL T4 gt
AA, A4 2 ¥ z2A2] &A4AE v A
Chapman'® Wilson*® &2 -3 M uuAo] 7ped, 83
Frire] A go] dom uliH Age] i HEY A
2 &4 vtz &k, 232 Naden®™ 52 Ay
A A, #wxe) P, AHBAY 27 EEF 98
717 ol g &¥ FaHel FL AF(E Iddz
123t o} o]e] ubsled Dehne'®, Sarmiento’®?® F o
8 FaAel 7HA A (rigid fixation)-& cancellization
"oz A F4(refracture), AAFISY 754 7
Z3tHA ooy At

¥ 2l A 4714 29 zAY F =48 Y 4
23X, A3 MauPF PTBcast® F7] AF ¥t
W,y Zny, ¥YHE R WA E Gustilod ¥ F
e g AEARE Pl 2AEAG A1¥e =
FAE QR daaHe] 244, AFH HYmmHoe] 24, #d
A HnAe 11ee] A A el FF FAF7L P A
A EF &) 27 18.3F, 14.5F, 2L.7F 9 75%,
100%, 27.3%%2 A3 HaznA e AwAM}7} AR £
X AEEL WA @ ol gk A28
Aduk A amAe] 18], W HunYe] 84, 2 ¥ I
AL 24, ¥EA o] 542 HF FHE7NL, o
A FEgE ¥ ¢S 4SS vadd vaY X
e A J3sidnh A3 YoM e g% FTaA
o] 24, M HuuHo] 24, UM YuAe) 144
Al AAstech % T q¥Ye 4 F= 58
U FHe #5202 ZAA A ARG T H{7]
7, g, A AAFTE vIaY 9 o5 FaAol
F& A&2EAE o

TR BAEE WAEHN Treuta'®, Sladeck®® ol
& FAFY d¥2AY Adx, ] AL,
d3ge, 299 A454, F42F HFE=A9 I 5Y
Zo] gltkx &9 283 GustiloS2"2%40q| o&d 7}
4L AdFgelvt, EFES $EFY fUdAs "
I sk A=Y A& A AFITHE A48
Auct o 959 Ade] glvkz Jackson T4 o] B
3 3tg 2w Nicoll®® & ZZde] Sutg FTHAA AL+
el B go] 78 60%7F Ha vigtdEe] A {3l
A 10~40%) vlste] YA F74E Bockn HEFH
HAt.
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E ZAbel A grede) Rt A AZTFHe] 154
7 v 33 FREr1ze] uvAdE 2o} ok 105 ol 4
2] 2 o] gslest 205 oj e FHEYEL £ 6.6%
oyt zeln 4E T Y ek PHF o WEe
Gustilo# #F4'09 A1, A2, M3¥Y £42 F7
A& B3t

des FHEY e e ARF FAA ¥ 59
ZotZ A WEx dF Age] Eriy FHe F
A7t 91L& Rockwood®® %-o] ¥ &u} glc}. NicollP?
< 604 o1 xHZFME 29 Fygeo] A=t
i 2 Yo d8EL 5EF xelst fdrkn sk
ALY zAME ZHEH A AA = =2 7 (604
olA)e]l 7lEl AT Hr} 6F o|Ae) A A& el
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