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Conversion to Internal Fixation after Temporary External
Fixation for Femoral Shaft Fractures in Polytrauma Patients

Suk-Kyu Choo, M,D., Kyung-Woon Kang, M.D., Young-Woo Kim, M.D., Hyoung-Keun Oh, M.D.

Department of Orthopedic Surgery, llsan Paik Hospital, Inje University

Purpose: We report the surgical outcomes for femoral shaft fractures in polytrauma patients who were temporarily
treated with external fixation and subsequently converted to internal fixation.

Methods: From August 2008 to April 2012, we enrolled 13 patients with multiple traumas due to high-energy injuries
and concurrent femoral shaft fractures in which temporary external fixation was carried out. The mean age was 39
years, with a range from 18 to 55 years. Ten were men and 3 were women. According to the AO/OTA classification of
fractures, type A was found in 5 patients, type B in 6, and type C in 2, with open fractures being found in 6 patients and
femoral artery rupture occurring in 2. For internal fixation, intramedullary nailing was performed in 7 patients, and
minimally-invasive fixation of locking compression plates was used in 6.

Results: Of the 7 patients converted to intramedullary nailing, 1 experienced delayed union. Of the 6 patients treated
with minimally-invasive plate fixation, delayed union occurred in 5, and an auto-bone graft was performed within, on
average, 8 months (range: 5~ 10 months), leading to bone union in all cases in the final follow-up. None of the patients
experienced infections or complications involving other organs after having been converted to internal fixation. During
the mean follow-up of 19 months, patients achieved satisfactory functional outcomes.

Conclusion: In polytrauma patients with a femoral shaft fracture who have been treated with temporary external fixa-
tion and who may need internal fixation due to the occurrence of delayed union, an appropriate internal fixation method
needs to be selected based on the patient’s physical status, and the fracture type. [ J Trauma Inj 2014; 27: 151-7 |
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Table 1. Dermographic data of study groups.

Il e & &

-

1. &7 oy

2008 8€E 20124 4€7HA] oA SFLo= QIgt
thd ol EAtell A FHbE HiEE R T diste] o
das AP 138 & dde 2 sieith. Aoy
=4, 87| &4do] sHEA o2 HiE]

Y A dEE 2E 2 A
2 39M1(18~55A) A em, JE
oldth. A 71 AeollA 1w Ab

fo
B #
i

oo
ox
|o

U
rO
ot

-z
.
d

ol

Hn&ﬂmlﬂﬁl
R
s
(e}
%
lo
o,
2oy
re

, o1&
%A

@

B =
i 4

L\')Oﬂo};‘
>

-
-
offl gg rir
[\
%
ooy

©
oo

3 524 6elgon, B &
sk &4 39, AX) 24 39, S B

3
i
|1_|>~1
fl

Y719 408 339 e 57 8 EYd F¢

+ 48 (F Rt 39, @ 19) dow, A+ e 139
Z 1275004 A BAIRE S8 HE A E7F 2 a5kl
SEALA A 717ES 7L (0~229) 0] AT,
254 AY 58, BE 63|, CF 29
R0 g EHL 682 Gustillo-
Anderson B5A4 118 1 9|, 1118 5 8] 93, AlA%o] T ast
A tE W atdo] 2o A FHEE9ithTable 1, 2, 3).

Mechanism Classification Classification of

Case sex  age of injury of fracture open fracture Vascular injury  Conversiontime  I/F* Nonunion
1 F 52 TA.T A3 13 Plate
2 M 46 TA. B2 I o] 11 Plate o]
3 M 32 TA. B2 I o] 18 Plate o]
4 M 26 TA. B2 8 Plate o]
5 M 26 TA. B2 I 22 Plate o]
6 F 38 TA. A3 I 14 Plate o]
7 M 54 TA. B2 I 18 Nail o]
8 M 18 TA. C3 14 Nail
9 F 51 TA. A2 11 Nail

10 M 36 TA. Cc2 11 Nail

11 M 36 TA. B3 11 Nail

12 M 55 TA. A3 7 Nail

13 M 35 TA. A3 I 16 Nail

* |/F: internal fixation
" T.A.: traffic accident
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Table 2. Dermographic data of study groups for associated injuries.

. . Date of
Case *H& N Face Chest Abdomen Extremity Externa ISS +|cU care
Hemopneu- .
1 mothorax knee open joint 18 22
multiple rip *fx.
2 Hemopneu-mothorax 34 6
eye
3 contusion 26 5
Traumatic aortic - .
4 injury in aortic arch, spleen Open tibia penis 18 7
isthmic portion. laceration shaft fx. laceration
Traumatic aortic )
5 injury in aortic arch, spleen penis 25 7
isthmic portion. laceration laceration
T4-7 burst fx humerus
6 scalp nasal bone with cord injury, shaft fx, 43 8
laceratiaon fracture hemothorax sup.ramus fx
bladder rupture, )
7 Dependent uththral injury, pelvis fx penis 37 5
atelectasisin RLL pancreatic laceration laceration
open
Cerebral Blow out Fx. Rt. Traumatic laver montellgiafx,
8 concussion (inf-med wall) pneumothorax laceration open 1st toe fx, 21 1
distal radius fx
Liver )
9 Hemopneumothorax laceration pelvis fx 27 3
10 lung contusion Open tibia shaft fx 17 5
11 lung contusion Open tibia shaft fx 17 5
12 facial contusion  lung contusion patellafx. 16 0
open
bladder rupture, o jrochanter fx.
13 spleen r.upture, With vascular 41 10
hemoperitoneum injury
* H & N: head and neck
T ISS: injury severity score
* ICU: intensive care unit
¥ Fx.: fracture
Table 3. Brief dermographic data of study groups. A ANt ed, € 7o S5 el &4 Fd Tas)
Femur shaft fracture PE Aol T8 aZ AT M)A ER A
Number of Cases 13 J=Hof| d=4 A 1A (unilateral mono fixator)
Sex (male:female) 10:3 ARgERoH, 9] W A9 ZH| TS A AlYst
Age (years) 39 (18-55) o
Mechanism of injury Traffic accident in all case _ N . _
Injury severity score 26.4 (16-43) uye T Wugezo] Mok Al7|e Hat 3 13¢
Associated injury (6~22%)0l Alst o, &9 Yo At Mg, T
Chestinjury u A9 A A Y B 58 wejstel ARt
ominal injury .
%% (locking compression plate, LCP)& ©] A A
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257U 554 2AES AR 7Y B dES 26.5 (16-41), =4F = A% 3¢, BY 2¢, C¥ 28 %>

Fig. 1. Multiple trauma patient who had open femoral fracture and unstable pelvic ring injury with bladder rupture, (A) initial femur
AP view shows femoral shaft fracture, (B) severe soft tissue damage was combined to femoral shaft fracture, (C) postopera-
tive femur AP view after temporary external fixation for this type 111-B open femur shaft fracture, (D) clinical photo of exter-
nal fixation on pelvis and left leg, (E) postoperative femur AP view of conversion to internal fixation using intramedullary
nail was performed for femoral fracture after stabilization of the patient’s condition.

Sy

N

Fig. 2. Multiple trauma patient who had closed femoral fracture and hemoperitoneum with open pelvic fracture, (A) initial femur AP
view shows femoral shaft bending wedge fracture with displacement, (B) postoperative femur AP view after temporary external
fixation for this femoral shaft fracture, (C) intraoperative fluoroscopic images of conversion to internal fixation using minimally
invasive plate fixation after stabilization of the patient's condition, (D) intraoperative clinica photo of conversion to internal fix-
ation using minimally invasive plate fixation, (E) postoperative femur AP view after minimally invasive plate fixation.
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= AAsEAeH, e F 29 dEol A 24 Adew Al 2 671 iAol B lE0] 7hEart 37 o] ol Al
SHA] Aol9] 3]&-5 A5k tHFig. 1) WA e B2 Foskih
G SE5ES ol 8% e G 5% LHsR WFHorE uy 9 Wiy & e B 1A 9
Z3ket 629 Hat AL 36.6M1(26~52A), FAF 47, o HE e 2l stlen, 2F A1 A Merle D' Aubigne
2} omo]gl o Hat ISS 33.6 (26-45), ZEFEH = A;o 2 and Postel scoreE ©|-83}] 7|54 7+ A5t
g, BY 48 %len, Fot Wy AeA 7= 14.39(08~2 G AR i ko] HARE o]t A A
doliet. =3 S58e ARt B9 2o 0434 B4 AstEeH| pgle] 0.05 o]3iel H9-E SAK R
ISS, =49 g, A2k A]7] 5ol Aol= §ldthFig. 2), omQle Aoz skqiet, 7Iiulert 5 wjukel FARES 785
(Table 4). Fisher s exact test & ©]83t SA2 4L A3t
=AU 2574 2HERY Aol oHHld olf= 9
mm °|Ho] F& 77 A B 19, R dF = n. &2 o
2 Aol FHtE 77t 39, HiE v utdR XH des A
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stplon, 9 SE7IE 249 A5 AdE el F Ay T SR D7 AA| gERpol A A7 7Hs s
sho] S SHY AE == o] g5tk WAAA o= AA 4 24} 138 5 681(46%)0014 &
AREE S5 A9 dE =8 A 4 95 (ocking o] WAgskeich
compression plate in distal femur, LCP-DF; Synthes®, Ty 24573 1A= At 78 5 18 (14%) 0l A H
Synthes, Oberdorf, SWltzerland) 53, 5.0 broard =% EAgto] dAsty A & 97l 2454 wAlE
curved LCP 1 & Sith o438 1A F44 4o & 4 AlRgsto] ks dlen, 27 24 Al HiEE W, 9=
UEE 7Hee 7P 7] 58S Adstglon, 3453 14 off 3 QIek AR 27 &A4fo] FubE H-L-qtt,
Al 2z ZHo] 370 o] YARERe] 1A E 4+ == s3It 22 A5 258 1YsE A8t 69 5 53(83%)0l A
e T HE A9 0151 e Wolxl BAojE o] &3t o] st en, 91539 B 49, v 1
27] A%S =S shlen, 5744 F5ol 24dHH 4 gt 28l= FHel AR 22 E4o] FHHE FeAe
A s 1w AH-25 &5 2 HE AASY tE o, 28 HE 59 s frdeo] gt AL, 8=
AR 8 5 AESHRlaL, ek ik A 2E9 AT S0 ohA] &b w2 o] B7HsE 79 Sict
goll wet & F 79 R AF fob 71H 2 B E A & 3 Bt gLG~1074D) 0l A7HE o] AleS AlEst
& Hauh phd {9 55 §85kinh oA A= fom 28 oMe F7HAe S5 Btes HskRL A
5AUTHB~TY) A Fofstlal, e F AR XSS gof A 2F FAVS S TS EAH
Ast7] sl G5 shAloll FEH Lk S A A ZH
Table 4. Summary of results.
IM nail* (n=7) MIPO" (n=6) p value
Age (year) 41 37 0.28
Conversion time (day) 12 14 0.14
Injury severity score 27.3 25.7 0.27
open fracture 2 4 0.21
Femoral artery injury 0 2 0.19

* M nail: intramedullary nail
T MIPO: minimally invasive plate osteosynthesis
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