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Treatment of Type ][I Open Tibial Fractures with Repofix External Fixator

Chang Heon Jeon, M.D., Ye Yeon Won, M.D.

Depariment of Orthopaedic Surgery, School of Medicine, Ajou University, Suwon, Korea

We reviewed 18 patients with type II open tibial fracture from February 1992 to June 19953(mean
follow-up period 56.7 weeks) treated with Repofix external fixator. There were 16 men and 2
wemen. According to the Gustilo's classification, there were type la in 11 cases and type IIbin 7
cases.

Mean period of removal of external fixator was 19.3 weeks and after removal of external fixator,
cast immobitlization was performed in 4 cases. Among them, bony unions were noted in 15 cases and
there were nonunion in 2 cases and malunion in 1 case. The causes of nonunion were failure of accu-
rate reduction in 1 cases and severe initial comminuted fracture in 1 case. Complications were nerve
injury, pin site infection and ring-type osteomyelitis. After ramoval of external fixator, nerve injuries
were recovered and pin site infections except 1 case were healed. Ring-type osteomylitis was
occurred in 1 case after removal of external fixator and osteomyelitis was dured after curettage.
When type 0 open tibial fractures were treated with Repofix external fixator, there were advantages
of 1) early weight bearing, 2) sagittal and coronal reduction of fracture and 3) correction of rotation.
With advantages, this external fixator was appropriate for the treatment of type [I open tibial frac-
tures,
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o| MR o FFe] P 7|FE AL A
g AE 23 #3AE A gdle o 2 dEs
[x, zF gany 7ol met F - Aol gl Har
Ho g el Hx gt 19718 RE AMHEEH7) Al
24 Repofix 933 717& Mstislav V. Volko-
v# Oganes V. Ogansyan©] zgtsiglen, AR
FAG AR AGgel AMEHAT ® dAPdME
1952+ 29<lA 1995 6HM7A| ARZH &des
239 48 9 A7 ¥ FF 449, BF
g, 23 B4 Fo R AR oEge] B
A 38 A A F2F 14 ol FA st
A 18815 A2 Repofix 924 7172 A2
& g Q5 $A3sich

APy W wY

1992 2¥elA 1995\ 6¥7Hx] AR A
A& &4 3AE Repofix #1F Y72 7S
I, 19 o) FAEUE Al 184& diges 3§
Aot AE 3 A8 BEXE dAsl 1688, A7t 2
dlgden, 2000 2 30007 7% BgtH(Table 1).
el Aoy AFAM 122, Ad4st 63
}(Table 1). Gustilog] 2Fd =& iy =4
o #¥92E Type lla 118, Type Ib TR
o, EEae Y% 28, F0% 124, 99% 3
g, ZHRNM FUE7AA] 2PE -] 187t
ATHTable 2). Repofix ®ln3 779 243 2
¥ AFRE 94 $ELFE 270 dAlsedh

dAyza &4 dEMe 93 BEE, o of

Table 1. Details of patients, causes of injury and associ
: ated injuries

Table 2. Site and type of open tibial fracture

298 ad48E3ns IR 498
Type Ha 1 8 2
Type b 2 4 i

No

16:2
31.4(19 10 52)

Male : female
Mean age(years ; range)
Cauges
Motor-vehicle accident
Motor-vehicle v pedestrian
Fall from height
Blunt trauma
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&y, AR AT T8 H2 F8 7
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e 2 & dAich
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o] 7]7& 71K 2 2/3 4589 Eibow) 471
s}, K74, AHE7)T(reposition device) st AW
AA A= (frontal distractor) 2 FAHDE, HE7)
T g B PFE-L AP, YA 4y
Q9] 24 (angular correction), 3#°]% (rotato-
ry displacement) ® 7Fs3lc}, Algie &4
o A¢l-E FA7 JHAAM FHFSEFRAE B4 A
A 499314 Frame 2 F57]77 287290
2% Repofix Y% 7178 7498 Repofix
AnA JITE ol &% @2 AW AFadA
40mme] o3 A @A (rotatory correction)<
30°, Z} A (angular correction)& 120°7}=] 7}
Fal71)™ 95y 713 Aol frejsteiol dhH,
o] wAHAE Weolbd FY§ Ao] =HA g
o} ZAR$9 Abelrt W R & A Alea] F
4t FHe] HAgr) Wi FEP=E n s
duF 7| 7E& T & Algsioiol 519, Repofi-
x 9uF 77 ARE YAFERAE AHESH A
i AS5EdAMel 3B olF R AYAHE =
Aeledol o}, A9t 4% FAWe] AN, AF
o o #99 FAR FA FEE 4 glen,
e AN HFE AP L 4§ & Uk HES)
T $ERY HAls FEF FEAYE FH
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WAL Ablelu, FRAEFEZAE AHES o3 2 2y 7199 MAAZE BF 19.3F(11-265) A

oA FRARE Helsjoio} P}, o, Repofix 924 717 AARL RE A2E5 7]
Ze BT 10.16-14D 2 BH2H ASE B
z ST Fig, 2. AnF NF AAFE Mz 03

& 43eA AAEn, 2 713 4. 7390
A 183 | Wy FAZIE 56, TFRReH, Repofix i1 7|72 AT delolA @2

ture of tibia.

B.Closed reduction and fixation with Repofix fixator were per-
formed.

C. After removal of Repofix fixator, the fracture was united.

Fig. 2. A Preoperative roentgenograrn of type b open comminuted frac
ture of tibia.
B. Closed reduction and fixation with Repofix fixator were performed.
C. After removal of Repofix fixator, the fracture was united.
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I =84 $EHME AaF J1TE AR A
oAl @do] QAT A YT FEoE B#HE
ol oFz7he] Ao} sldent o uA A A AZ
A9 Aoz 3EHG A (Table 4), #Ag 3F+&
& Ho|a] gigtei}, ¢ AHE EHA 24
Azt 2HER JErE BEEEA FEo
A8t (Fig. 1).

/T2 282 Type lla 18], Type Ob 1314
oo, HEY HEo duje} oo 4% EEEd
o] EfEel Ao AGHY, BRY i A
B Repofix 213273 717E& 31 999-g 718
2u B3IAHE EHHo| o|FHAA ojRUAH F
Ado] FHite] HA @Yy Wi gunF 7|7E
AAT F 549 9 AZFEE olHed 4
th

BHRFHE Type la SEHSF 1A %o,
AEZIT7E FEF) AR5 wEd SEYEF
o FEAEHE FE3] &HEHA R Ao] Helez
A, AEeF 45 23 &R AHAE 9
&g dA3d

28X 205 o AN HEEAEE Jdet F
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FE ol gd AP 1344 A HREUAe
ST P FL /(U (Table 3).
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AERo 2 2% Al 1549 b2 e K 24 A

AF 4Hds 6hEFe] &3 HEHAD(Table
Table 3. Soft tissue procedures
Type Ha Type BB
Primary repair 8 3
*STSG 1 2
Rotation muscle flap 4

* : Split Thickness Skin Graft
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3. 829 Froted AYF A el 248
.
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o, TR 97 9 @x £ FofEg F
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3 ezt duiy 7178 o183 FE9 30
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AR AHEEE Y AE 2389 AR e
2 79, #-32 WY, U N1 Buin
WP, dg4any’, FFANTA® 2 9y
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man?| TF7AE o] FE AFHH<] /fie] o] R4 t}
&Rt A 7|7ECl AMREHI it Il 21
Aeol 7| FEAFT FadeidA Hag 44
¥+ aen, BA 3EEEE AY9E ¢ sz
el Mzrt don, FUDAYA ARz &4
o] Hoj A4} Fejel LEH|W Y A 38 AP
249 dAAQ A8 M FL& AR delR
A Q58 Type Ha, Type Ib &3l 2
5+ 3 717 o F AR HEHR Jlow, H
Zele Type Ib2l A% ¥4 (hon-reamed)
%4 (nailing 22 & AFHAJTHE Bax gl
o, A A R FA AS, gy BE
F4£ 3 (tibial nail) & Al 835« A= sy
Anglen®, Agnew” ol & ZARE Hasdln gl
o9, Tornettat™ &nd 7179 ¥&TH &
Ao AAE v|mwate v&g AdeH FHEL R
s18bEA, o]AL biological fixation® Xz
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Fig. 3. A.Preoperative roentgenogram of type [1b open comminuted fracture.
B. Closed reduction and fixation with Repofix fixator were performed.
C. After remnval of Repofix fixator, the fracture was united.
D. In Bone SPECT, there was hot uptake in pin site.

E. In CT, pin site was observed and there was no sequestrum.

1e¥ & i AE Ed4 vgFY 548 A
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Institute of Traumatology and Orthopedicsl
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Ao ohHwrl Fase, FENS &5L 2HY
A=, 2nd 7179 ZAA (stiffness), 2A2F
7172 713484 (geometry) @ 98E& won? of
¥ @eld ring ¥ehel QnF 7177t monofixa-
tor®cth $%8tm, ring¥elel 91 7|7F Iliz-
arov 2|24 7179 Repofix 932%F 7I7€ 247
& 240 9o, Ilizarov 931% 7|78 AR
# By Bou Repofix g 7|75 &3 A
8o AFE BuE 92 U

o7t 4% FHe) AF Repofix 38 7|78
o] g3ld ATHE, AAANNY FHe wAH, I4F
A, 949 5& a3 & don, &7 AF
e @ 3 e A Uk €3 Repofix
oA 7179 £4& Monofixatordl H&] ZHd 4
Al 4174 @ " A &, +EFIF HF
s, FH7)pe] Ryt Zam, BHAA 7PEA 2
Ho| glaatd BA £FA M AT FFol
olo] FRLEQ A7t & + Aoy, A 7
T AAE FAAHA BHEEL I& 5 YA
¥ (Table 4). 2Z< 99% 3 AT X8M
HE U2 g8 Yny A e F¥AA A4E
4 glen, AZol YA AL, oj@H2Ad dF}e

Table 4. Results of type [ open tibia fracture treated

with Repofix
No

Follow-up(weeks) 56.7
Removal of fixator(range) 19,3(11-26)
Weeks 10 partial weigh-bearing(range) 10.1(6-14)
after removal of fixator
Motion at post-operative state with fixator

Knee 0" -100°

Ankle dorsiflexion - Iy

plantaflexion -2

Motion at unicn after removal of fixator

Knee o -1200

Ankle dorsiflexion - 20

plantaflexion 0°- 35°

Complications

Pin-site infection 4

Nerve injury 2
Nonunion 2
Malunion 1
Ring type osteomyelitis 1
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7k ool AlgistH et

A 2EY A 0 AR FHFR
948 HEan ZodEd FiHEc] o Ras)
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