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A Clinical Comparison between One Plane Unilateral and One Plane Bilateral

Frame of External Fixation in the Treatment of Tibial Open Fractures

Chang Mu Yu, M.D,, Taik Keun Ahn, M.D., Jong Oh Kim, M.D.,
Taik Seon Kim, M.D. and Jai Ik Shim, M.D.

Department of Orthopedic Surgery, Korea Veterans Hospital, Seoul, Korea

External fixation was improved in its material, design and techniques as a specific method of
open fracture treatment.

Seventy-three, tibial open fracture, patients were treated with external fixator in Korea Veterans
Hospital from January 1983 to April 1988. Each fixation method was divided into two types ; one—
plane unilateral frame and one-plane bilateral frame.

1.

The duration of external fixation was 14.3 weeks in averge, 15.4 weeks in one plane unilateral
frame and 13.2 weeks in one plane bilateral frame.

. Secondary operation for bony union was performed 19 cases in one plane unilateral frame and

8 cases in one plane bilateral frame.

. The union time was 23.6 weeks in average, 26.8 weeks in one plane unilateral frame and 21.4

weeks in one plane bilateral frame.

. The common complications were delayed union and nonunion (7 cases) and pin tract infection

(5 cases) in one plane unilateral frame, and pin tract infection ( 9 cases), joint stiffness (4
cases) and delayed union and nonunion (3 cases) in one plane bilateral frame.

. External fixation gave rigid fixation and easy wound access, but did not give excellent bony

union.

. One plane bilateral frame showed more or less better result than one plane unilateral frame

except some complications.
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% 7323 20t]7} 208 (27.4%), 30t} 15
8 (205%)2 8579 F& dH g% A
HEYE Jda7) 5582 75.3% 8 A3t
(Table 1).

2. W9 2R

Table 1. Age and sex distribution

SeX  Male

Age Female Total

0-9 3 1 4( 5.5%)
10-19 7 7( 9.6%)
20-29 15 5 20(27.4%)
30-39 9 6 15(20.5%)
40-49 6 1 7( 9.6%)
50-59 7 1 8(11.0%)
60-69 8 2 10(13.7%)
70-79 2 2( 2.7%)

Total 55(75.3%) 18(24.7%) 73(100%)

Table 2. Method of external fixation according
to classification of fracture

One plane One plane

unilateral bilateral Total
fixation fixation
Type I 4 6 10(13.7%)
Type 1 11 15 26(35.6%)
Type Ma 4 6 10(13.7%)
Type b 11 8 19(26.0%)
Type ¢ 4 4 8(11.0%)

Total 34(46.6%) 39(53.4%) 73(100%)

Table 3. Procedures during external fixator
application

Procedure No. of Case
debridement 31
Free skin graft 18
Rotational flap 15
Fasciotomy 2
Total 66

73# 2] MAZFAE Gustilo® Anderson'®
o] Wy oA ERF3ed 13| 108, 28
o] 26%, 3a¥ o] 10%, 3b¥e] 198 zalx 3¢
o] 84 Zo)Ht}(Table 2).
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1. fnFYyY

bedd WeEdd Fedte AL Y3z
3t F 73 F AdWLZ YA 347 (48.9%),
dAFEI Y 399 (534%)8 SHEE 71&
glol ¥&9E APt} (Fig. 1, 2, Table 3).

2. nFI|1ZkE SERR

gnRAAHE AREATY AfE S
M gAE 319, Ry 189 2elm ¥
73 HelH s 158 & A3t (Table 3).

3. Olx+E
JuyAAFRozs FTFEFLE 2L & U

Table 4. Secondary operation for bony union

One plane One plane

Op. Name unilateral bilateral 1Ot2!
Kintscher nailing

with bone graft 7 3 10
Interlocking nail-

ing with bone 4 2 6
graft

Ender nailing

with bone graft 3 1 4
Plate with bone

graft 2 1 3
Bone graft only 2 2
Remanipulation 1 1 2
Total 19 8 27

Table 5. Duration of external fixation and
radiological union time

One plane One plane

unilateral  bilateral ‘*verage

Duration of
external
fixation
(wks)

Radiological

union time 26.8 21.4 23.6
(wks)

154 13.2 14.3
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Fig. 1. One plane unilateral external fixa-
tion.
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A3 & o}k (Table 4).
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I B stdolAY A&7t CEFolAU
2 A3t (Table 6).
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Fig. 2. One plane bilateral external fixation.
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Table 6. Definition of parameters in the follow
-up examination (Karlstrém’s criteria)

Table 7. Evaluation of result (Karlstrom’s

Factors

A

B

C

I. Symptoms
Ankle joint Negligible Moderayte Severe;

symptom ;some of clear loss
function  of function
Aching None or Moderate Severe
or pain slightly symptoms symptome;
in area SX. one pain of rest
exertion
Difficulty  None Mild sub- Severe
in walking jective symptoms;
symptoms limp
I. Signs
Skin Normal Slightly Ulcer of
condition discolored fistula;
persistent
infection
Deformity Normal  Slightly, Cosiderale,
not noticeable ;
noticeable shortening
>1lcm
Loss Oor <10 10to 20 >20
of knee degrees  degrees degrees
movement
Loss of Oor < 5t010 >10
ankle degrees  degrees degrees
movement
Py Py
5 (T
= =1
] o
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-
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Triangular

Semi-C

ircular

7]
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Fig. 3. Fixator configuration.

critera)
One plane  One plane
unilateral bilateral Total
Excellent 13(38.2%) 19(48.7%) 32(43.8%)
Good 9(26.5%) 12(30.8%) 21(28.8%)
Fair 5(14.7%) 2(51%) 7( 9.6%)
Poor 7(20.6%) 6(15.4%) 13(17.8%)
Total 34(100%) 39(100%) 73(100%)
Table 8. Complication
. One plane One plane
Complication /1 teral bilateral 10%2)
Pin tractinfection 5 9 14
Joint stiffness 1 4 5
Delayed union 7 3 10
& nonunion
I?eep vyound 9 3 5
infection
Sudek’s
dystrophy 3 1 4
Peroneal nerve
1 1
palsy
Osteomyelitis 1 1
Total 18 22 40

AEEH ANFd HE AL F 2 535
aAHel AE, YAl E FEF7] FoA F
HAE AFste L 48] o] &5 Ut

Karlstrom3 Olerud® e F&9uAyoz
g o g g ate) wmE A Hds] FH
g3t FAHE otT BEATHe dE AR
& 8olstAl & & UL A8 FHFE Awd
F Adx dgen Oerud®e 2ZANHE 2
13HA HAEA FAMRNE 4A 5 A
FEF &R 19ZEUE FHEA FF
& ZaAIY 27 BHLEFS HEET g9
TAZHY dxo] rlFdd FEHATAYY
AHE-& B339

uArTe ¢t %= AndrewF®, Behrens
%7, Briggs®} Chao® 183l Johnson3} fisher
SWol o5® @ AU BApole) Aol
HerE, #8 90°2 wjdgrE, 22 18
A1 & 42, half-pin®.th+= transfixation pin&
ALY E, AZFE S Bol ALRYSE, JdZ2 %
B E739 7HHol HEFE, He] FHo] Ax
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ZAol7t HEFE, dHE Vol €42 g
threaded-ping& A}&84E 1 AR} F7)
o ndtgd k. Green®2 VE A1y AL
A A HuAEEE ATFIA AFHA
S AFslnz FAYLD 3o} Rhinelan-
derB® & &48 I3 FHZFH AT
sHojof Ff{Fo] ojFoAed ALKHA I
o &AL ol Atz A1y 1Al
gasittn stgom Velazcodt Flemming®™®-&
9u%e AxAol FrFoEH AREA
3 EL FHEoE 1YL ALYFE Fohu
seach.

Chao”+ External fixator& =LA} 67}A 2 o}
%-o] Stader’¢] Unilateral frame, Anderson®
9] Bilateral frame, Adrey®¢] Quadrilateral
frame, Cuendet'®2e] Half-circular fixator, Ili-
zarov'”9] Circular fixator, Vidal*¢] Triangu-
lar frame% 0.2 E#F3& A+ framenlt} 7}7)
FaHo] Qo] olFAAR =Fe dAde] Hx
Atk (Fig. 3). AAREY H$ NAAHYESS
F 730 dAAS T 349, dRFFY
1A 393 & 593 7|EQle] FAYER A
3 314 ot

A2 37 YZaF WlME =T B
A9 Green'?d Kimmel& dZmA o] 73
F57, AFEAEY, nyAH 5] H1 oA
F&o] Waltla g ew Adrey’$t Vidal®
& FZuAHo] v} Axnddxn 723} KL 4
&4 vt 39ch. 28 BehrenssP& fr-
ontal bending @ torsion forceo| &= AU X9
T A o] sagittal bending @ compression force
dic dudEuAol o Z3in AFEHe
2 olddZ9uHol 74 F Yk

Edwards'V 43§ EAAAAIZENA 1A
AAnezE S5 FHFE 425 Yoz
2 drzFo| ANFEF Uiy HauHolu
ol AHQ F¢& doof Fota FAY AAE
9 A$ JRAMRAE o 8F AUx FRY
HAol A VYPHA Fn YUPAATOZ
= g3 THPL 9L & givdn HAHe
278 EZHEL AT olAFES AAHRA
ey dud=duAel RS 199, dHULESFS
nH e A$ 8 lA ojxpEol ABHAU.

FHENTEe 9 2 HAARAES VL
2 ruFsIYg =&le) HAFFEL
Head A8 SRR AAeH
FEUINTE HF 23652 dUASFIIAA

268%F, ARG 214FoU 2™ Be
hrens%"¢] 30.23, Lawyer®} Lubbers®¢] 27.
2ZRY bda wE 89 248& 2y

67/ Yol Foll = FHFo] SAHA g+ B
€ AYRY == Effoldn AHsided
Heiser$} Jacobs™= 55%, Karlstrom®} Oler-
ud¥e 104% %9 THELE RuFPoY A
AEe] A% 108 (11.45%) 94 T3P o
dHELZ9 YAl 78, dAFSHAl 34
o A A st

$HFo2e AFAFAE LAFTE FA
7} Holke=d Karlstrom® Olerud”+ 3.5%,
Velazco$} Flemming®& 80%9 ZYE&S =
23F4t}. Linson#} Scolt®& #AMNIER 744 9
AL WAYA HAE e dol 7 AF23
92 Fo| A& i FAalole] EAAAFol
1 FYn HFEHe £EE Zo17198 Bas
tianiEPe HFHe ARZARRFTE Foof
3 399 Greend} Matthews'¥& drill sl-
eeveR B I EHA FIE G RAo& predrill-
ingdl=Ae] Fo&cha 3t¥ o™ SearlsTe® &
Fa¥ 1399 A&7 1 F8Ed 3
F4ch AREe AS$ 140 (19.2%) A ©F
A9 #Hgol LAY YdHAZYTAHA 5
g, dBdSgnAA 9 clA TAsHT. 7]
Bl S one dAAESAIAHA AAFE 2
B 8-3lo] 73, Sudek’s dystrophy”} 33 Fo1%
I dESESduAA FAZH 48, AdH
2 853 34 T £k
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HAZoAHA 154F, ARGS9 uAA] 13.2F
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A 8 5 A ok
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ER 74, AFA29 589 £oun 41
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