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Treatment of Lower Limb Fractures by External Skeletal Fixator (Preliminary report)

Ju-Ho Song, M.D. and Hoi-Min Kim, M.D.
Department of Orthopedic Surgery, Capital Armed Forces General Hospital, Seoul, Korea

A consensus of current surgical practice favors external skeletal fixation in the patients with open fractures,

where it can be difficult to achieve a good position and fixation by the usual methods and ipsilateral multiple frac-

tures where it is desirable to avoid prolonged immobilization of adjacent joints.
From March, 1979 to December, 1981, 34 patients with lower limb fractures were treated by the method of

external skeletal fixator. 22 patients had open comminuted fractures with extensive soft tissue injuries and 12

patients had multiple fractures which were difficult to reduce and maintain in alignment. In the 30 patients which

could be assessed, the final result was excellent or good in 23 patients, acceptable in 5 patients, and poor in 2

patients.

Key Words: External Skeletal Fixator, Difficult Lower Limb Fractures.
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(Table 1),
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FUE £4& FAR Fol 40 THYY, FRYY
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3 E5E T A7 3o B & 179} (Table 3)

BEADZ 179(50%) 2 AU Bk o] F 2 Eujo]
Atz7} 100(58,8% ) o.m Fbataz} 84(23.5%).
4ol 64l(17,.6%) Aot (Table 4).
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Table 1. Age distribution

4 A HEHE
o] &3dtod nAFFE nHH
Aot 2t Aot
dede Qdow o

A zpE-o0) of L35} _qjlﬂ ﬂzh‘:— Simple pin fixator ©] 7}
af F-ofl ( (Fig. 2) 2% &2 314 ¥ (angulation or rota-
tion deformity)-& W=213t7] el HAE3 HETY a5
2 AHE Seinmann #E 9
of thate] 2 7L o] F Al M2 HYlrE At
o}, TV 3 A4S ZA AL o)&3led 74el7} &= (manipulation)
o s ojA% TAHHY HolF wHYYF wWA 4
S99 shabg A8k Fel 77 17049 A& s

2 Egatd 35S LR AnAAAE -‘i’—z}ﬁ}i v

A 2 (longitudinal axis)

Table 2. Type and Location of fractures

. No. of ¢
Age No. of cases (%) Type Location (openofra:tstfrse)
10-20 2( 5.9%) Single fracture Femur 4(4)
21-30 20 ( 58.8%) Tibia 18 (18)
31—40 7 ( 20.6%) Muitiple fracture Hip & femur 1(1)
41-50 4( 11.8%) (Ipsilateral) Hip & tibia 2(1)
51—60 1( 2.9%) Femur & tibia 9(6)
Total 34 (100%) Total 34 (30)

Fig. 2. Steinmann # 3 olz X dgz 34
AR
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1. 5% XM=&

423 8472l (balanced suspension traction) o A}
ahed ARG ARAA §-F 9 ojRqld ghukEAg
oAutald e ghatel Aei7t A gsed £RAN FuA
+5& 27 AASA T,

Afzz AL A T QYA Hgd+rE 5
+3 AA T wet dressing & 3tol BAH =23 o] 7
oA o AdgotRA e 4Be FAAIEE relg

Table 3. Associated fractures
Location No. of cases
Skull 4
Hip 3
Rib 3
Ankle 3
Humerus 2
Pelvic bone 1
Patella 1
Total 17

Table 4. Cause of injury

Cause No. of cases (%)
Traffic accident 17 ( 50.0%)
Explosion 8 ( 23.5%)
Gun shot 6( 17.6%)
Others 3( 8.9%)
Total 34 (100%)

o HRAEE HAY A6 HRo|X&, FAYSE
(myoplasty), 3] 2% (rotation flap) ™ H73] Hol Al
(pedicle graft) 55 o] &3t x gslgct,

5ol BAlA AEAA AAL AA FF AE
o] 41 & (autogenous iliac bone graft) & A st} om wF
A7 ebelsh kgl 20] 9 ulk, S Fo| WA g
Hol gt 309 BANAE B $FE FHsho]

Aol dil, SR ot o AZuigo] WAy
g 1ofle] Hsteix e opal e AREE Aldgste] ub
% i AsE :M“']'

X-A Are 45 Az Agslg o] THR el
7HE8 A o] "?"i}““ HuAA2E AA%HA e P.T.B.
Mgt AR 2T (cast brace) & o] 3l 4o
A7 FRAFH vYe sHEsgon), oy 3
gpoll thatei M FEY Aol o7 A Fstn THY
o Aol ke VA AnFAAE AL
P.T.B. A&t 4an 235 of§sted Futsl 7|l
e A ERFAVAA AANA 2] BA 25

& Qg

8 BHEE

HEE ZAHA Steinmann Hol| ols} 44 oh 5 FY
(profunda femoris artery) &} #| 1 ¥x|oj] £4-& 273l
AduA#ag MAL A5 FHEAES AxRE 0
Moz ABYUY o7} 29 Ui

Table 5. Duration of external fixation

Duration (wks) Femur Tibia
Below 6 0 0

6—12 0 3
12—-18 4 15
1824 0 6
Above 24 0
Total 4 26

Table 6. Duration of bony union}'

Duration (wks) Femur Tibia
12—-15 0 3
16—20 1 4
21-25 2 13
26—30 1 5
Above 30 0 1
Total 4 26
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AnnzTe Agow AR Ay
Zubabn B} gelE 5ol(63,3% ol Akl

Erde 3
sAed T W FAA A A4 Aol w2 A
g A Fodnte g 2 grl 7}58 #x7) 340l ot
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Fig. 3-ch. o234 A% X — 4 A2, AEAg0] 10 1A A 3 ES ‘]
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# tract FEE 6ool4 WA AEH AL AADRE
HAg FAA AL Fol g A tEY m, & o}
ek AAE dodend # Joosening S F tract 7HedelE
Zg3le] 100004 B AE = FAAA Foqol G F AL 34l 4 Yol A 20U AAF ]} 7}
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Fig. 4-7h. 23 A2% slnggAshel X —A A4,

2 2A7)70) 4 AY =gl
N R R PR P
ZT&
Z

DA77 6 Foll4] 23F% HE 12,55 nASERA
FAdg e A AFL3} 75T AV AR EHY

A7) % i&zé;¥ﬁi~tﬂ FHEA7E 12500 4850l e
Fovh, NEE FA #x} 4oollA A
23] ¢ 113 17&3 1330 4] 185 Abo] 2 HF 15,059
I EREAI7Re 18F ol A 305 Alolo|Rew HF 24,0
Z o] 9]t} (Table 5.6).

aRAY FAL Fubg by T2 #AF 24
A 25 24F5F A AFHE Lio] sbesgn HEE

Fig. 4-uf, 4% X ~A A4

o AF EAE 2ol 7HA FRF A F47
A 7oe Zalel e A HEE FA fAtel
Aop 7re 717e] EHEE 2ok

39 A8FY 7|5 &2 KarstrOm (1975)>'7¢]
JANES FAR o] TAENY AAA FAAd A
H 3deE HYE T2 HAdAEH  excellent
result ¥ ZEAF7} Grade ASl 73, Good result & 5
E2] 47} Grade B o] A+l 7%, Acceptable resuit+ 3

2 4=7} Grade Coll @5+ 7%, poor result = & A&
o] Abo] Grade Ceoll siwtsl= 742 viro] Hrbstd e,
A 215 9] 73 9o ho) A KarstrOm ol o1& x| 239 7%
3] ol 3 W72 A excellent 194(63,3%), Good 4
ol (13,3% ), acceptable 5(16,7% ), poor 2 <i(6,7%)
24 & 4745 dYrH(Table 7).
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HE AALF dngAxeg 4 2gshald ¢z A,
A¢d Ao gy o ARoldss Agsige
o, $4F 1650 uAdgaE AAGn 205 HF
1E & nAgslzial o} =3

9\1
3
1273 d3es Agsd
o, 26%o] %827 glol mao]l Absaeh X
A4 ADG THY 24T Holv olgH A &

Ball : 324 3 B2 LEvlo] $HF W49 3
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Table 7. Definition of parameters in the follow-up examination (Goran Karlstrém, 1975)

Factors A

B C

Symptoms

Ankle joint symptoms None or negligible

Aching or pain in
fracture site

None or slight symptoms
on exertion

Difficulty in walking None

Work and sports Activities unchanged

Moderate: some loss of
function

Moderate symptoms

Mild subjective
symptoms

Works as before:

Severe: clear loss of
function

Severe symptoms: pain
at rest

Severe symptoms : limp

Stopped working because

incapacited for some of injury
sports
Signs
Loss of knee movement 0 or 10 degrees 10 to 20 degrees 20 degrees
Loss of ankle dorsi- 0 or 5 degrees 5 to 10 degrees 10 degrees

flexion and plantar
flexion

2 9} (metal failure) o] Qo] AFollA] A& AAEF
7‘]'7]':" ol Al & wl FEHMATA LGS A Y 3lo] 48F0 A
73+ ek (Fig. 5-7F ),

Malgaigne (1853)'® 7} &4 FA-¢ A&7 A4 H
Az w02 metal claws & A4 ol#] Lambotte
(1907)7} H& Y unAgAxE xatdte] ARsided
Cuendet (1936)'?, Anderson (1934)®, Hoffmann (1938)'*
2,7 Adrey and Vidal( 1969)” 2} Rabishong ol &l&f €
e} H\fomann 23 2 Wl 8 5t} 2 Hoffmann 14 %3] 2}
Ea]*r—l— ol A8 agle
ahoict,

Q) AAAE ZA Pin fixators 9 Ring fixators &
%3l Pin fixators & TH AL FHSE  transfixation
pins ¥ o] g 1 ASIE Longitudinal rods 2 TAEHE
d 4] Simple pin fixator & Modular pin fixators & VH5-
o A e} (Fig. 6).

Simple pin fixator & FA M-S F743 Fo] ¥L2 longi-
tudinal rods of] A sv] si§std o g AEaA 4H
2 oo AWy o HAHF mA Ade] 2le A
o] wlAo}Aut Modular pin fixators} Ring fixators &
ot whgshe] A R o st Az HellA ol
Aol gt ool &3l nARXNEE
son, Denham, ASIF tubular fixator 7} §l.2.v] A =}Ee] A
23 27} 7o) £k, Modular pin fixators & 7t

quadrilateral frame & 7§43t

Roger Ander-

Fof vhaksl AFYE #Heo] -2 clampoll A FH I thA]
longitudinal rodsoll Q74 A= =dl e AFglol oiel
o] Bt Hoffmann %7} o37loll &3ped A 744
2] o} &5 3 glc}, Ring fixator £ circular elements 9}
longitudinal rods & A 5lo] glev] obz Algo] ¥ st
=2 skt

Behrens (1981)”2 Hoffmann 59 2|13 7‘*7"] R
s.9ste] AnAAAE ol fWE Wt E NS
o] Y& Wil e HE dAH "‘—s(pnmary indi-
cation), +& 14 WijezE ARE + Y& A+E °|
2} A S (secondary indication) o] 2}8t: UdxA A3
= Type 2,3, _,] 7&-%1—9— 7].){] 7“\3‘-1-‘ —:’a—é %X‘-,
%=h, Az o A4 (limb lengthening) & FiL o] A=
o2 ohA AR, 4 Sor 9ld FHRe
bl FA R, AR B4 b e &
e A AL, BAFAY BEY 7“"3"4
A& 713 32} (ligamentotaxis), AF-23] A AL L 83
+ %A (soft tissue reconstuction) & S

AdnAAAE g nAugs vias) g0 dHgez
=120 £of A H3sl 4a, 278% Y 27134

3
.u._.‘

"‘mfd
N 03_ 2 gk 0}
T g oo o

o

s

5ol 7hgdted st gl o5 WU F o HAAA,
YdHF 55 A4 4+ da, FAAATL Y3 o)
oz sYolAlE, TAYE Y FolAE Fol et o
£0]8}3 pin and plaster Ao HHH AZEF 9
FHENRLAYE vldle] Ztdgo] vtow, et EH 7
HY o AHY S A & e Al AU, BA
o gy HIRasIno 2 = 3 tract Aol Al weod
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3 loosening olv TFFol WAET + Ydow AAF3,
R A o s B 2 4 gl

e A FAHA 3 %w"rfzhmoﬂ dal A #(19

80)° 52 21,63, A(1981)% 5 FEH WuY Ha
Al B 18.7F, BB AEA| HF 17,4522 Lo
Pdeod, dEF AT dade A1977)05L
17,85, Z1(1979)"%-& 18F0|Q or], tfEF 5 7 Fol
chb A FA 9l A $-+ Karlstrom (1977)'9 52 243 7}o]
485y Bastgen, 21(1981)Y 59 HZ 3z
REF B AFo) Y Bae) st AT A F
FE717kol 22F 0| Ua HF FAHo| 7Fo e AT
Ao FRYIZe] AdE AL AT A= &£4E
Fubslr] wEolatsdet, AAE2] Falol ol A
& Ad¥zA &4 Bug AN F43A o oy
’é‘ﬂl Hate] Ao notA| e YnYAAE o] &

o Agstded FFYAIZE AF FHol HE 24.5
EHE Ao YT 24,052 ohE Ha o9} Fa}

EH e

Qs

%22+ T loosening°l 7(1979)?%¢ w3of
woked ol 3 tract ZFFH A ALLET) H
71 wispelet Azbslcl, £ E7E aig gy ForE o

¥ EAE YdrAAAE nAS AT AAHA T
o ALFA &4 2o ldEd JaHFHE o) &
P 228 FA Mol steinmann I AFYA] B F
o E 237 e F Aol AAE 23 H 5ol
SR o4 Aeg Aaxc)

v.d &

1979 3 94g 1981 1297 A] k34N 7
TEEFTHY AP dol Y47t a @l e sA T4
S} 340llol] cdle] 2 APl mAolHq el Az
vl Zh @ A5 o] x5l b Fe
AEE Ao,

1, A dlse HY Fxi.end 2044 404 A}o]
7} 2740(79% )2 HE-Eo|gir),

2, 34oF HAETTAo] 29¢1(85.3%), HEF FA o)
500(14.7% )l o F AuA ZAL 3000 o]
oy shx] FA 2o AS F2ollod WA F
AL 84d ojyo

3. SuHE e 4 FAE BAol 4ol 2
A¥, FHAY U 5T 40 47 3605 3 1790 o
ik,

4, E3UAL aFAt 174(50%) 3 AHE WSk
o},
5. 4% EAoA guyggxe] nArze HFE

12,5%, EF@A7)E A 24,55 ojglen, dEE &
HollA A7z HF 15,05, FHEAE HE
24,0F o|Si=,

6. 4014 20/ U2 AAFA) 7} 7H58A ™ 3000
o4 HEH 7 excellent 1941(63,3%), good 4 o
(13.3%), acceptable 5a(16,7% ), poor 2<l(6,7%)
olgich,

7. & AN notAMzd} quAAAY o &

Zzto] vlhgdle] A AbA 7} 7t Flw 5:7]-414 &
AlF 4 glem A ojdo] Y7ol AT k7
Eddog Agsc,

X gl rlo
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