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— Abstract —

Delayed Intramedullary Nailing after Failed
External Fixation for Open Tibial Fractures

Jin Hong Ko, M.D., Bum Gu Lee, M.D., Do Hyun Moon, M.D.,
Hong Gi Park, M.D., Cheol Won Park, M.D.

Department of Orthopaedic Surgery, Choong Ang Gil General Hospital, Incheon, Korea

Recently, external fixation and unreamed intramedullary nailing are largely used for operative treatment for open
long bone fracures. External fixation, especially in cases of unstable fractures, blamed for complications, for
example, malunion, delayed union, loss of reduction, refracture, pin tract infection. In addition, there are some
problems such as long hospital stay and delayed retuming to work,

Some surgeons tried to treat such problems by secondary intramedullary nailing, but they came to
different results' 4™,

The purpose of the current study is to evaluate our experience with secondary intramedullary
nailing after failed external fixation of 4 cases of open Grade I, 8 cases of open Grade W a, and 4
cases of open Grade [ b tibial fractures

The results are gs follows ;

1, The external fixation had been maintained for 123 days in average
2. The mean interval between removal of the external fixation and intramedullary nailing was 16
days except 5 immediate operation

* YA 2 A F

AAPH A FFT FUE 11984A
AXNFFEHY P

& wie 82 19969 dBE Pl A ctad Ay FH5.

~ 694 —

A
1897



3. Reamed intramedullary nailing with static interlocking were done in all 16 cases

4. In 12 cases out of 16, bone union was obtained without complications, and the mean union time
after intramedullary nailing was 21.7 weeks radiollogically.

5. Deep infections developed in 2 cases, which had been in fracture site, and local infections in 2
cases, which had been in previous pin site of external fixator.

In conclusion, delayed intramedullary nailing was a methad for treatment of problematic external
fixation, such as delayed union, nonunion, loss of fixation, and pin site infection, for open fractures

of the tibia.

Key Words : Open Fractue, Extenal Fixation, Delayed intramedullay Nailing

N B

AT Y B} 9 fed ARe Y2y
A& o] 4% (B} vWT FFF U F&HF A
Y& ol 48 A8/} Bol A4sD UG, a7
Y S5y ARAE o] 48 A8 A B8 g3 €3
9 By 3 #% Ad 4, 38 24, AF
2, 8 A% AE F oo Fes oy
X Faoz UYWL HAome HN7
®olAle #A3e) sid. zejde a3 FAE
oj g3t A FEH FEE AR F A7)
EA4H B3 AA/RY, A¥HEA 2 24, @
o] 49 w8 BAEEC] A guy FA
& AAE ¥ 7 345 AUsg Al
Sk

1975¢ Olerud”%°] Moz I, 0% 84
AE #84 oY o1 4E N F GA4Q 339
AdRUel dis] 22302 g7y &Y AYE
& AdAltle] FoHE B ol% AhoF o3 AA
o] 98 M2 ol g BB,

¥ $9EWd BYAFelMEe 1993d 195H
A APA Ede) il 1ANeR sfny A
& ol B3] AR F AARY, B A B

Table 1. Sex & Age Distribution
AGE MALE FEMALE
26-30 3 2
3140 4 0
41-50 3 2
1 1

51-60

o $i3ol WY 149 169e) s 28d #4

AR 6% AUER AU 2 AR B
U4 @A Bashe viold,

LA -

1993 19%E 19959 59714 €9 FY2lH
A A4 570 43 PKled N9 843
1deld 4] 7He® 149 16312 292 F&olR
122

1 oW W A

309 dxelM ZH Bits BEIHE 374 o
fic}H(Table 1).

2 Yy FWS ¥R

Aty €49 ¥HE Gustilo ¥RHE 18319
Y. Grade Ha’} 8#12 713 Wet= grade I %
b7t 2tz} 4301t} (Table 2),

3 xBuhy

27] APHEES 12 ARE monofixator?h
103, ring fixator?} 6#l°]AH(Table 3).

Table 2. Classification(Gustilo)
GRADE CASE
i 0
il 4
fla B
b 4
Hc 0
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Table 5. Interval between Removal of External Fixation and

Alg#Ra velA Ado1nE F A Snyaa M Nailing
AT ASHY G BY 24 Bl
IMMEDIATE" 5
Table 3. Type of External Fixator DELAYD 11
TYPE OFEXTERNAL FIXATOR CASE +: reaoval of extemal fixation and insertion of intramedullary
nailing ware at one operation time.
MONOFIXATOR 10 * : extemal fixatior was removed, and few days were delayed
RING FIXATOR 6 for insertion of intramedullary nailing (mean 16 days).
Table 4, Duration of External Fixation Table 6. Duration of Bone union
DURATION(DAYS) CASE DURATION CASE
0- 50 2 1516 WEEKS 1
51-100 4 17-18 WEEKS 2
101-150 5 19-20 WEEKS 2
151-200 2 21-22 WEEKS 3
201-250 1 23-24 WEEKS 2
250 - 300 2 25-26 WEEKS 2
Table 7. Cases of Complications(Infection)
CASE -GRADE TREATMENT DURATION INTERVAL SITE EXTENT
) METHOD OF EFFDAYS) (DAYS)
-1 Ha RING FIXATOR 67 0 FRACTURE SITE DEEP
2 Eb  MONOFIXATOR 7 12 FRACTURE SITE DEEP
3 b MONOFIXATOR 95 0 PIN SITE LOCAL
4 Ia MONOFXATOR 277 40 PIN SITE LOCAL
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Table 10. Relationship Between Duration of Extemnal Fixation

Table 8. Relationship between Severity of Open Fracture and and [nfection
Infection ‘ CASE
GRADE TOTALCASES INFECTION SITE TOTAL INFECTION
I 4 0 0. 50 2
Ia 8 2 LOCAL | 51-100 4 3
DEEP | 101- 150 5
b 4 2 LOCAL 1 151-200 2
DEEP ! 201-250 - 1
Severty of Open Fracture - Guselo clasiicas 251 - 300 2 ]
Table 9, Relationship between Mode of Fixation and Infection,
MODE OF FIXATION TOTAL INFECTION SITE
MONOFIXATOR IMMEDIATE 2 1 LOCAL
(10) DELAYED 8 2 1 LOCAL
1 DEEP
RING FIXATOR IMMEDIATE 4 1 DEEP
© DELAYED 2 0
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Fig. L. A 33-year-old man. Gustilo grade
ib.

A. Initial X-ray.

B. Monofixator was applied after
debridement and irrigation.

C. Postoperative 12 weeks x-ray,
absence of callus formation.

D. Monofixator was removed and
Intramedullary nailing was perfor-
mied immediately.

E.Final x-ray after removal of
Intramedullary nail.
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2. A 31-year-oki-man. Gustilo grade b
A Initial X-ray

B. Monofixator was applied after debridement and irrigation

C. 16 days after monofixator removal, delayed intramedullary nailing was performed

D, After removal of Intramedullary nail and antibiotic beads

E. Intemal transport was performed
F. Final x-ray after removal of Ilizarov apparatus
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