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—Abstract—
Mechanical Failure of Internal Fixation in Femoral Fractures

Soon-Hyuck Lee, M.D., Hong-Chul Lim, M.D.,
Young-Soo Byun, M.D.and Sung-Gu Kang, M.D.

Department of Orthopedic Surgery, Ansan Hospital Korea University,
College of Medicine, Seoul, Korea.

Operative internal fixation of femoral fractures is widely accepted as the best method of
treatment but the techniques are by no means devoid of complications, nor are they simple
to execute. A method of treatment must be based on the analysis of the “personality of the
fracture”, that is, the nature of the fracture and of patient. Mechanical failure such as metal
failure, loosening of screw or nail after internal fixation, residual deformity, and nonunion,
may impose serious problems on the surgeon and patient unless treatment is appropriate.
The authors analyzed 14 mechanical failures of internal fixation in 12 femoral fractures
from Dec. 1987 to Aug. 1992 in the department of orthopedic surgery, Ansan Hospital
Korea University to study the possible cause of mechanical failure of internal fixation and
pursue the way of reducing that complications and obtained the following results.

1. Eleven were males and one was female, most of them were in age of active life.

2. The level of fractures in 12 femorals were subtrochanteric in two, shaft in nine and
supracondylar in one.

3. The time interval between internal fixation and failure in 10 failures was 5.5 months
on average(range, 3month to 11months). It was uncertain in 4 failures.

4. Mechanical failure were presented as breakage in five plates, loosening of screw in
five plates, loosening of screw in two DCP fixation, loosening of nail in one interlocking
nail, bending of nail in one Kuntscher nail, one breakage and one bending in two condylar
buttres plates, and cutting-out of hip screw in three compression hip screw.

5. The causes of failure were presumed to be improper surgical technique in 7 failures,
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inadequate selection of internal fixatives in 5 failures, and inadequate postoperative care in

1 case.
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1. S7oid

1989 1¥%E 19929 8¥Y7A] dEELR F
A &F 7AHFAF oplFo ndFduFE
ey xge g2 1481(12%) & Hde
2 e itk 37 27 RR 1EE A9

Femoral fracture, Internal fixation, Mechanical failure.

& ARE RS FAZINS Ha e/HEAA H
T 36749 =M BT 25.370€ ot

2, oY L HYEXR

Bzte] A% HALAL 264MAT H2BAL
502 HAAH L 324 o|F 200hs} 40
Atel7t 1078 (83.3%) & A8 o™ 5041013 2
H(6.6%) B33 2 FFFo] BE AAAF

A gekth dEEe @A 119, 43 1Moz |
27t Ao F o2 BtthH(Table 1),

Table 1. Age and sex distribution

Age/Sex Male Female Total(Percent)
21-30 5 1 6( 50%)
31-40 3 3(25%)
41-50 1 1( 8%)
51- 2 2( %)
Total 11 1 12(100%)

3. =39 ¥

AASR F 78.5% (9%) 9 sFste FA7F 2%
Az A diEE - Yoz 338 4
dANZ A} SFozH diREe FRA n¥
Abash Ad A7 A olATHTable 2).

Table 2. The causes of injury

Causes No. of patient(Percent)
Traffic accident 9( 75%)
Industrial injury 3(25%)

Total 12(100%)
4 BHE % 2R

AP = deEHo] 68, AT E] 644
HTable 3). 24& 28 Aldsta 25 v
4 Edolden, AR AASRESH 2¢
(17%), 9 1/3%924 58(42%), 99 1/3%

A 23 4#1(33%), HEESH 18(8%) I+
(Table 4).
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Table 3. Pattern of fracture

Site/pattern Comminuted Oblique Transverse
Subtrochanteric 2
Shaft 4 5
Supracondylar 1
Total 6 1 5
Table 4. Site of fracture
Site No. of patient(Percent)
Subtrochanteric 2(18%)
Shaft mid 1/3 5(42%)
distal 1/3 4( 33%)
Supracondylar 1( 8%)
Total 12(100%)

b, ZHE il

EAF FenAle 7Ike 128 5 #49Y &
d ASE & A= glled, 130U} 68, 25]
W7k 48, 3Fcluz) 2@t AMgE WaFre
AAEE-Z4 28l compression hip screw, o
HE-Z-A ¢utg&% 78, Kuntscher nail
18, Locking screw& AHE-3}2] &2 Interlock-
ing nail 13, #FFHESZA 189+ Condylar

Table 6. Time interval from internal fixation to
mechanical failure

Periods No. of patient(Percent)
Under 5 months 4( 28.6%)

< 10 months 5(35.7%)

> 10 months 1( 7.1%)
Unknown period 4( 28.6%)

Total 14(100.0%)

% 2 W3] Yeiygm, 3aldiMe d&itd veiy
A @1, AX3] Ase FET HH o] e
4ElE FEF AALE AHEY] ofEl g, WY
s APE dez . FSUnR] B
e F5Re gE, 23, olg 2 FdEEE U
Elgton shulgast 7#H5 &4YYdE FEWIAL
H 23 59 (empty hole) o] #&E3a, 32 29 F
¢ g 28, F58% WA 29 olg 28 A
o0, Condylar buttres platex #¥ 1d, 23
13, 270 243 2de FEREF 19, 25
ol 1A, gtaAlRe 4 9 E&0)
38 H}(Table 7).

Table 7. Pattern of mechanical failure of internal fixa-

buttress plateZ UnA@3A}E. FE8A] U] tives
Aoz A7}E o)A Fes AYPwne Aex o Nawre No. of patient(Percent)
DCP breakage 5( 35.7%)
o
Table 5. Fixatives used in initial operation fracture site 2(14.2%)
- = Loosening of screws of DCP 2(14.3%)
Fracture site Implant(No. of patient) Condylar buttres plate 2(14.3%)
Subtrochateric Compression hip screw(2 cases) breakage 1( 7.1%)
Shaft Compression plate(7 cases) bending 1( 7.1%)
Kuntscher nail(1 case) IM nail bending 1( 7.1%)
Interlocking nail without IM nail loosening 1( 7.1%)
locking screw(1 case) Cutting out of hip screw 3(21.4%)
Supracondylar Condylar buttress plate(l case) Total 14(100.0%)
Total (12 cases)

6. SSUHIHEF J|ANSET| Y

7IAA FR@A 12%9F 292 23] 71AH
A0l Yeht F 148014 FHo] 2AIHUS.
23 F5UHnPF 71AH FAAAY 7L Ha
Mgy Ha 1AE7AR (Hd 5.5704) oI,
5704 olat7} 4, 1074 ol3i7} 53, 1071€ol%
o] 1%} (Table 6).

EE FEFH0l TSI e WY 23l
M e olg 9 AR YA &2
T 54T 93glol 2wl dAETFA 24T T

7. J1AS Mufel el

Fe3 WA TASE 499 ez o
¢ 890l 9FE vlAY BARA o7 WAL
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& AR AR g5gle STl 2asle AE
Hol vludo] Y& 4 UE 59 g Ado] A
oA A8Y 4+ W] B2l BAA 29 9oz
AN AE olelgol Qort FAPY wet A}
$¥ Wagriug et o ZEAd, e 24
gol o $4@ e TR Wnyslt AR
G, A8 2719 WaHsIh e aenE
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A F7ME 2 EolA e APt olF EF
dol sl FE5A AAF dnAE Al 874

g3 3ol Wl AKBE TAY /TS Ao
U Bite 22 2 SBARY PRAS Az
£ 3 A 2 449 o4 93 3 BEe
5
_‘i’_

ol
4 (=

7k derdeh, S22 AdeA we AR
24 1ddMe BEY a¥eR £F 12719

FEugle] B4%E 9L & YN W 9y

o

ol

=8 1: 400, & 274

FEADZ AEAAIR] B Fdo] 2T F
(Fig. 1-A, 1-B), 849 eiidlelr #¥8H &
2 ghutEEs oy 2 Ak olde Alguste
WYFig. 1-C, 1-D) €% 671¥el 533 <Jdglel
FED HIL F22 RYEHAT WLF A
WAL AARE shatE & PR U
A7} olgE]o] Qe 7ol #AFHUGH(Fig. 1-E,
1-F). A7) 8x12] 348 7143 219 99L&
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74E o4 Alg 4EF FARA {8 2l vE
ol (Fig. 1-G, 1-H).

B2 2: 200, ', 284

REAT o3 dEE A9t 22E
g 1093 (Fig. 2-A, 2-B), #¥x 32 4 F
# Wny g e, F¢ IMGF SET A7
o] F&Red FA FELYL FoA2 HEIN
t}(Fig. 2-C, 2-D), AT 33 A G
A 4% a9 #EE 4 AU (Fig. 2-E, 2-
F). 2718z19 7144 e aRle2e 5%
A Z 3 (prebending) ©] o} Fo] A ¢o} F&H W
Ze] wAF9] qiulo] o]Fo] A2 L AL
At duEss 2% 9 2A7bEeld g o4
Bl 2atreg AP F S7RYe] DEEN T
#2718 4t (Fig. 2-G, 2-F).
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Fig. 1-A,B :

CD:
E

G H

20 years old male patient with the comminuted fracture of the distal femur by traffic accident. Initial
x-ray showing comminuted femoral shaft fracture.

: X-ray finding after compression plate fixation and bone graft
: At 6 months after operation, metal failure developed at the proximal screw hole
: X-ray finging after 2nd operation by interlocking IM nailing with autogenous bone graft
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Fig. 2-A,B

CD
E,F
G, H

: 28 years old male patient with the oblique fracture of the distal femur by traffic accident. Initial x-ray
showing oblique femoral shaft fx.

: X-ray finding after compression plate fixation

: At 3 months after operation, plate breakage developed at fracture site.

: Dynamic compression plate was fixated and fracture healed at 5 months after operation.
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