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— Abstract —

Metal Failure after Plate Fixation for Femur Fracture

Hee Kwon, M.D., Dong Wook Kim, M.D., Chi Soo Sohn, M.D., Seung Ryeol Yoon, M.D,,
Joon Min Song, M.D., Soo Kyoon Rah, M.D. and Chang Uk Choi, M.D.

Department of Orthopedic Surgery, College of Medicine Soonchunhyang University, Chun An, Korea

From January 1991 to August 1996, we experienced 17 cases of metal failure among 150cases of
plate fixation of femur fracture.

We analyzed the cases and obtained the following results:

1. Among 17 cases, 15 cases were closed fracture and 2 cases were open fracture. In 11 cases, the
fractures were located on the midshaft of femur and most of them was segmental or comminuted.
According to AO classification, 14 cases(82%) were type B(B1:1, B2:4) and C(C1:7, C3:2).

2. The interval between initial operation and metal failure was 8 months on average.

3. The cause of metal failure were bone defect remaining after initial operation, fragment necrosis
due to periosteal denuding of large free bone fragments, carly weight bearing, selection of
inappropriate imptants and improper operation technique.

4. Plate breakages were occured in 11 cases and screw fractures and screw loosening in 6 cases,
Most of plate breakage was due to remaining bone defects, and most of screw fractures and
loosening was due to inappropriate implants and improper operation techinque,

In conclusion, accurate preoperative evaluation on the fracture site, fracture pattern and appropriate

selection of internal fixative are important for proper bone healing. Based upon our result, we suggest
semiopen technique with minimal soft tissu¢ injury and initial early bone graft for bone defect.
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Ayeael oo A FH AF Fol
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Ho] WAl BlE YA I FAME HF
& AAe Ao AFE Fhe UEHIR 2
v & A5 gich sy dEE FEe AR
uby =3 oldte] WA WA &3 PEH g
o, F&gnPePy 7153 49U F&8oE,
7 A g o277 B Ang u3y
Bare] 271 AFE HAd LA o Hod
Interlocking nail® °©l ¢ F¢23W n3g &
o] Al#sy x|, F4E P& EF IFAH
nge] Brhsd 2 Aol A8 HojAx glon]
2F WL E $AFo] & st HAs
2 1990\ 19%E 1996 6¥7A dPoiEh <l
Fyend oy S48 WIHEE AYE dis
Z 2R 24 1503F F&FAFe] AT 173
et B4stn EH AR P4 s vlojoh

=3 24
1. Ehdd

1990 19¥¥E 1996 647tA] dYoEy 4
Hyoluist nddy F&d WnFE AP diE
& 8 24 15085 555 A5 24 178 E
ez s,

2 oy 9l MY BEx

grtel AFe 6T e54A7RIR T BE A
324 o=l 20dht 30008 ®EH Aol 129
(75%) 22 Wttt ddzw HIdr FaAnes
ozre] A& g2l Table 1).

3. SFe Al

Ao dde wFALRIE 138(76%) 2 71 &
sk Fepabazt 32, AHebdol 18 Uk

4, SFeo| A
174e] 245 v Edel 1580, AdH 2

Table 1. Age and sex distribution

male female
<10 2 0
11 -20 0 0
21-30 5 0
31-40 7 0
41 -50 2 0
51 - 60 1 0
Total 17 0
Table 2, Location of fracture site
Proximl 1/3 3
Midshaft 11
Distal 1/3 3
Table 3. Classification by AO
Al 1
A A2 0
A3 2
Bl 1
B B2 4
B3 0
Cl 7
C Cc2 0
C3 2

o] 28 UYm, B&F THe| 28, EHEAe] 7
d, B34 e EFEHo] 83 AUk &
ARz dEE IH5s 38, F0R0 11,
L9987 33 UM (Table 2), AO classifica-
tionel 1§ EFA Azl 38 (Al: 18, A3: 3
@), B7F 58 (Bi: 18, B2: 43, C7} 98 ( Cl:
7all, C3: 2#) UelcH(Table 3). Fotolld ¢a3F
2218 large free fragment?}t 11364 Relzm
Asich

5. ®i 2% ol

A3F A FE7R9 Zite WE 8Y ooy
WU ZE AAF AL 18], 157t 83, 250]
Wb 62, 3Folxrt 28z, diRES Feo} 23
offell Ao 3FolFd AYPE FEe TR
F8 A7) £3em v Add Aot vn
AE&2+& DCP7} 138, LCDCP7t 18, Maybone
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plate?} 28], DHS7t 13l Aldsigic, &%
AV A large free fragment? &o] wal
€ 397t 84 A:, &% M LuA Y
o delle EE&e 10344 Heolm iged
o|% 9#fjolM posteromedial bone defect, 13l
A anteromedial defect’} Helx siicht. &%
A& BFEL €F WAL AL R Fadd
Folye] Hag Y= oMgkn @HEHA ol
€ NYEA g Aeach

. BHIdEe £

HaF 4% oF2 Yoy Ee) FAe] WPz
7128l HF 7|7 SHY oldiew, 54U &
g A7t 63, 5700l ol LAY A7 118
sictH(Table 4). 7d9ld BB A3 RaF 34
Zo] WAMen AVle £F B gedn A
HFH2pA] R Fo] LAY 1189178 &4 A7)
=9 671 olieh AslelA e PR AM
F55H0] H4Pon 118N S50 Hdo] B
Aed RS oA Fn velle THAA
53, vdAtReg2 wAEn e FHAAN GefdA
SRR D, M AR B ot ol 4

Table 4. Interval between operation and metal failure

BgrHTable 5).
7. £79 Hel B4

BN #29 2AY EAAE, ADAA] free
bone fragments] #%, a4 % doleles S4E
sl YA 27, S&% 1A Ay, N8 z
B 47], $AA o] T4 RAR I&Y ¥
S B4, A AR, AT AFTAAF
& BN, B2PE HAe 99§ 3 v
EH8] B3kt (Table 6). :
1) A% WPel o RAHAT A7t YA A
FREE AT A4S 49

2) A% $H2 A% AT 84 ¢ 108

3) Large bone fragment®] &9 welz %
Y9uge] P4 2qY SUHA} : 89

4 WRPE A9 R WA w718 2AY : 56

F&RAS) g IEBo HEW A9} VAL
R Aol ojgel K A3E Vi Uy BH
& susked, S&¥0] Bed A%e UnyE
ZEe FHEH large free fragments] et
A2 AP THHAL 9UeE BT, AR
olgolut sl BE WnAYER HE R <719
2ARP S8 A4t BUTHTable 7). o124
& A4 e 7L dgled £3 ANY ¥

Months No. of case AR oelY AR 3 e gk
uader> ;} 8 BHEHY M2 W 2R
FERAL AooM A7t ZoHe AgET
Total 17
Table 5. Failure site after piate fixation Table 6. Cause of metal failure
Plate breakage (11) Early weight bearing 4
empty hole 5 Remaining bone defect 10
screw hole 6 Fragment necrosis (periosteal denuding of
Screwbreakage or 6 large bone fragment) 8
loosening Inadequate implant & surgical techinque 5
Table 7. Cause of plate & screw breakage
Plate breakage Screw loosening or breakage
Early weight bearing 2 1
Remaining bone defect g 2
Fragment necrosis {periosteal denuding of large bone fragment) 6 2
Inadequate implant & surgical techinque i 4
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Fig. 1. A thirty-one-year-old male
with type C1 fracture of the
femur shaft.

A. Initial roentgenogram show-
ing severe comminution and

large butterfly fragment.
B. Postoperative roentgeno-

gram showing medial cortj-
cal defect at fracture site.

C.Roentgenogram made 3
months aftef; surgery show-
ing plate breakage at empty
hole.

D. Reinsertion of DCP and
autogenous bone graft was
done.

A4 E4UAT ¥4 large bone fragment’t H
ol: 3%t YuF&B WAL APaden &
F AR FUEY SdE PEe Holn gleny
5% Hlolgle PYo] THERA $1x3tn gloh
SF YA dojMr} FH5RHES0] Bdey 2
7] AEFstet g7 ERAEo] T f9doz Ay
At AZLE olag BT YuiEgsd YnAde
A gaHcHFig. 1.

2, 28 2

22A4 FAEAE DFAILE AT EZ 3
o BHFEE Hesch. £ ARy gy 3
Fol| 4 4943 ¥4 large bone fragment
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7t Bolzm 93 YEE&w dny L A
EF AR FHe AR FEE Holrop &
T gAYA A Jeirig 355050 g
o} large bone fragement®] periosteal denu-
dinge. 2 A% WFFo Aol v ZE ZH
Al R ZES 9o YziEigon S WAl
2 FodA F4£yd wdo] (AN AriEel4E
was 248 pyse X &sdck(Fig. 2),

3 &3

434 AR A S gulolo ZelEA w4
e R Fdz Jidsiec 231 AR B
Hakaolut large bone fragmenti EeolA %t

Fig. 2. A twenty-two-year-old male
with type Cl fracture of the
femur shaft.

A, Initial roentgenogram show-
ing rotated large butterfly
fragment.

B. Postoperative roentgeno-
gram showing acceptable
anatomical reduction of
fragment.

C.Roentgenogram made 8
months after surgery show-
ing plate breakage at screw
hole and bone resroption at
fracture site due to fragment
NeCrosis.

D. Reinsertion of DCP and
autoge-nous bone graft was
done.

ot 2% AR EEY S9¥e 358 dot &
o 23 AR 7 BAlehe FdEelx ok
% /€A F58 o] ey 2 =4
B AR W olgde] HlR vkt H{nE
£ 494 Jingerie PAEYe] ddez P
Hleo z71E o4 S W i 2459 Hnd
2 Aa39(Fig. 3).

o &
3o Aguyes F4Hee 19079 Lane”o]

g AHEE olF, Sherman 5%, Slotted 8%
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Fig. 3. A Forty-three

-year-old male with type A3 fracture of

the femur shaft

A. Initial roentgenogram

B. Postoperative roentgenogram showing plate length
& number of fixed screws are not encugh at
proximal from fracture site

C.Roentgenogram made 6 months after surgery
showing screw breakage

D. Reinsertion of DCP and autogenous bone graft was
done
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