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Fig. 1. Indirect reduction in the sagittal
plane in a distal femur fracture. (A) Post-
erior angulation by deforming forces of
the surrounding muscles. Reduction me-
thods using a bump beneath the distal
thigh (B) or a Schanz screw (C).

Fig. 2. Direct reduction methods in the
coronal plane in distal femur fractures us-
ing a long hemostatic tonsil (A), Collinear
reduction clamp (B), percutaneous wir-
ing (C), or conventional cortical screw (D).

113



Journal of the Korean Fracture Society
Vol. 32, No. 2, April 2019

o
ne

>
o
r2 o
4>
o %9
v

2,
>
o
o
o
rE
|o
u
Hu)
L
iz
i
40
4z
9
R
=
o
c
3

lo oS
1o

o)

T

m

filo

>

o
N}

o

R
Jo
N,
N
3.

°
o),
o
&
o
o
3
T
i
¥
N
K
o

th(Fig. 1). dIEl&2] 2ol =4
olg fAIsh=S ek

emostatic forceps =+ pusher &
linear 4% At Au4 74 317
AHO 2 AR S GAT 2 ek TG

Job oo o HI
flo 8L

A
f
:CI)L_l‘
e,
£ 3

fy, 4
ro

r <]
: 5
¢
=
o)
1o
o o
f
rlo
=

f
o oY ox M

)

O
te]l
X

-
)
e 5=
-k
O
o

|t

O,

]_

)" mlo

X
H oo
o]

i)
o i

WA conventional cortical screw) & ©]-83f
Zabof ¢Fzelho 24 7HEY A9l AE-S

=

)

4o 1

Tl ke b
_f; o 4

0, M

ocl ol

o
=
&
©

il

w
1))
oN
oy
Jp
re
njo
o
0o
rot
=
k1
ox

ol
AP
L
N
e

k=l
a1
)
)
%
1o

H
BpY
r |
=
>,

_,d
il
X ol
gy 1S

ElY
b
H,

i

Jo

o

i

o

>,

o2

wel o

>,

)

Y

NI

g

i

N

rE

rr Jp L 1o

Mo &

i Mo
2og
iy
_O'L
N,
o o
o

2 Lo

US ULI
ol p-

EN
fo%. Yy
P oom

o2

» L

D)
el
B oxf
lo
)
fu)
i
g
rio
o
4z
i)
2,
-,

o .

o
o4 oo

ol

o

o

10, Jp~
oy b

N e 2
B>
(N
o
l
o
B

Bl
it

0,
i
[ )

u)
rol
m\l
X,
215
rr
P
o,
ofN
fo
o
o

)

23 A% Z(plate span width)
} A (plate screw density)gh= F 7HA] 84
t}(Fig. 3)."”

T A3 E2 A =4 ol digt a5 4
olx)=d, 24 SdelM= AA =4 Hol9
Jo| A= 8-1087F Zol7t &

o
=
. 0] I 295 B WAL 15 7

4 oY e e 2

Lol
B Jp
r |

il
X

d

I
T
Ir

lo

Eﬂﬁoﬁ.n

oy od |
c

o Mo
Pon
)

o
i
ox

e
o o

r
U
i

N

f
rr

k1
ol
El
50
o

114

A% 2 7ps el 9, o] A9 343 rAEelt v
A A& 17 B0l Bash, ol wejshe] ket 4

ng
strain)o] FalElo] 14 Aufl whgstr] 419] ol
(Fig. 4), 9] 71 582 AH8sHAY ol 258 18s
& AHgate Aol Foh

FET-UAL UEE F4e] 25 UL 7o) S
ool WA E AT E WA 9] HlER2 A 0.4-0.5, = A
WAL 7 5 A olstell WAS A E AL At 9l
ok LA} o] 127] mjRkel Sl AE 0.5 olske] &
S EEE fR[5E] o] 9] 1271 o) /de] YAl o]
ke A F4W A2 AP

o
=]
(0]
—t
o
N
N,
3
(o]
2L
oL m}:]
i
e
1o
) E[L]
BpY
rE
=
Hir
rlo
©,
o
%,
=
0)e]
(o

Plate
screw
density
04

Plate screw

density 0.47 - Plate length

Plate
screw
density

Fracture
length

Plate screw
density 0.8

Fig. 3. Appropriate plate length and plate-screw density after minimally
invasive plate osteosynthesis using a locking plate in osteoporotic distal
femur fractures.

Fig. 4. (A) Distal femur fracture in a 70-year-
old male. (B) Postoperative anteroposterior
radiograph after minimally invasive locked
plating. (C) Fixation failure along with
broken locking screws two months after
surgery. (D) Anteroposterior radiograph
seven months after double plating show-
ing bony union.
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Fig. 5. (A) Schematic diagram showing
the axial shape of the distal femur and
the appropriate length of distal locking
screw. (B) Anteroposterior (A-P) and
lateral photos showing the appropriate
position of the lateral anatomical lock-
ing plate in the distal femur model. (C)
A-P and lateral radiographs showing
the appropriate position of the locking
plate fixed in a distal femur fracture of a
72-year-old female patient.
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Fig. 6. (A) Radiograph of a distal femur
fracture of a 74-year-old female after a
ground-level fall. (B) Postoperative radio-
graph after a closed reduction and mini-
mally invasive locked plating. (C) Six-week
postoperative radiograph showing a stress
riser fracture around the outermost lock-
ing screw after slip-down injury. (D) Ra-
diograph showing bony union two years
after overlapping intramedullary nailing. (E)
Postoperative radiograph showing locked
plating using a conventional cortical screw
instead of a locking screw as a proximal
outermost screw to minimize the stress
riser.
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Fig. 7. (A) Radiograph of a 75-year-old
female showing a spiral fracture with a
butterfly fragment of the distal femur.
(B) Lateral locked plating performed with
two appositional screws on the frac-
ture site. (C) Collapsed fracture site with
screw breakage and pull-out of the plate
two months after surgery. (D) Another
fixation failure with breakage of multi-
ple screws after revision surgery using
a longer locking plate. (E) Bony union
achieved nine months after the third op-
eration adding a medial supporting plate
with an autoiliac bone graft.

/ N
25 _ 10

Medial Lateral

(B) (C)

Fig. 8. (A) Schematic diagram showing the axial shape of the distal fe-
mur and the protrusion of distal locking screw. (B) True anteroposterior
radiograph showing that the lengths of the distal locking screws ap-
pear to be appropriate. (C) Radiograph taken after rotating a thigh ap-
proximately 25° internally, showing the protrusion of multiple screws
across the medial cortex.
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