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Treatment of Distal Femur Fracture with Minimally Invasive Locking Compression
Plate Osteosynthesis

Ki-Chul Park, M.D., Kyu-Sung Chung, M.D., Joon-Ki Moon, M.D.
Department of Orthopedic Surgery, Guri Hospital, Hanyang University College of Medicine, Guri, Korea

Purpose: To analyze the result of distal femur fracture treatment with minimally invasive plate osteosynthesis (MIPO) using a
locking compression plate (LCP).

Materials and Methods: From December 2004 to April 2010, 33 patients with distal femur fractures were treated by MIPO with
a locking compression plate. The reduction state and bone union time was checked radiologically. The clinical outcome was
evaluated by the Schatzker and Lambert criteria.

Results: The mean bone union time was 16.3 weeks (10 ~22 weeks). There were 3 nonunions, 2 broken plates, 1 superficial
infection, 7° of valgus angulation in 1 case, and 1.5 cm limb shortening in 1 case. Except for the 3 nonunion cases, according
to the Schatzker and Lambert criteria, results were graded as excellent in 11 cases, good in 14 cases, and moderate in 5 cases.
Conclusion: The treatment of distal femoral fracture by MIPO with a locking compression plate resulted in good functional and
radiological outcomes, but it has problems, such as broken plates and nonunion. Accurate surgical technique and appropriate
treatment will be needed according to fracture type.
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Table 1. Comparison of clinical outcomes

ot el 219l &9 A=

Fracture type (AO/OTA)

p-value
A B C
Operation time (minute) 58 64 75 0.154*
Union (weeks) 16.62 1533 1567  0.732*
Age (years) 53.14 72775 51.85  0.073%*
Complication (No.) Yes 4 1 1 0.999*
No 18 3 6

*Fisher exact test.
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Fig. 1. (A, B) A 66-year-old
woman with communited, di-
stal femur fracture by traffic
accident (AO-OTA classifi-
cation 32-Cl).

(C, D) Radiographs show a
postoperative state which is
reduced and internal fixation.
(E, F) Follow-up radiographs
after 6 months show bony
union with good alignment.
(G, H) Clinical photographs
after 6 months show nearly
full range of motion on knee
joint.
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Fig. 2. (A, B) A 57-year-old man
with extraarticular metaphyseal frag-
mented wedge, distal femur fracture
injured by traffic accident (AO-OTA
classification 33-A2).

(C, D) Radiographs show a postope-
rative state which is reduced and in-
ternal fixation.

(E, F) Follow-up radiographs after
20 weeks show a nonunion state.

(G, H) Radiographs show a second
operation state via removal of pre-
vious implant, autogenous iliac bone
graft and reimplantation.

(I, J) Follow-up radiographs after 4
months from second operation show
bony union.
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Table 2. Patient demographics, clinical and radiographic outcomes
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Age Fracture . .. Shortening (—) . AP o . Lat o
Case Sex (years) type Union Clinical Lengthening (+) Complication R?M Alignment () M1ment )
No. (AO/OTA) (weeks)  outcome (cm) ©) Valgus (+) Anterl.or (+)
Varus (—) Posterior (—)
1 M 29 Al 16 Excellent +0.2 None 0~150 3 -2
2 F 58 Al 19 Good +0.5 None 0~135 4 —1
3 M 68 A3 15 Good 0 None 5~110 -1 2
4 F 43 C2 16 Good —0.7 None 10~135 —4 -3
5 M 49 Al 13 Excellent —04 None 0~150 2 —2
6 F 53 Al 14 Excellent 0 None 0~150 2 0
7 M 37 C2 16 Good —0.2 None 5~140 —2
8 F 51 Cc2 15 Good +0.8 None 5~135 4 -5
9 F 75 B2 14 Excellent +0.2 None 0~150 2
10 F 57 Cl 15 Fair —04 None 15~110 -5 -2
11 F 58 Cl 17 Excellent —03 None 0~145 -2 3
12 F 79 Al 18 Good +0.5 None 5~140 3 0
13 M 15 A3 15 Excellent —0.6 None 0~150 —1 0
14 F 52 B2 17 Good —04 None 0~140 2 4
15 M 60 A3 20 Fair —0.8 Superficial 10~120 -3 5
infection
16 F 16 Al 18 Good —0.6 None 5~135 1 -2
17 M 18 A2 16 Excellent +0.2 None 0~150 0 4
18 F 77 Al 17 Fair +0.9 7° Valgus 10~100 7 -2
19 M 47 A3 22 Fair —1.5 1.5 cm 5~110 -3 -3
Shortening
20 M 72 Al 19 Good —04 None 5~135 —2 3
21 M 46 A3 18 Excellent 0 None 0~150 —1
22 M 44 2 15 Good —0.5 None 5~140 1 —4
23 M 57 A2 Nonunion
24 F 79 B1 15 Fair —0.3 None 10~120 —2 5
25 M 71 Al 16 Good —0.2 None 0~135 2 1
26 F 85 Implant
Failure
27 M 46 B1 18 Excellent +0.4 None 0~145 1 0
28 F 66 Al 10 Good +0.5 None 0~135 3 -3
29 M 77 A3 15 Excellent —04 None 0~150 -3 2
30 F 73 Al 16 Excellent —0.2 None 0~150 —2 —1
31 F 52 Al 19 Good —0.5 None 5~140 —4 —1
32 F 73 A3 Implant
Cc2 Failure
33 M 46 A3 15 Good +0.3 None 0~140 2 0
ROM: Range of motion, AP: Anteriorposterior, Lat: Lateral.
Table 3. The Schazker and Lambert criteria 79’_@-0] Aldg 5 3 SL )\Eﬂ el Ae] F5a F/] 2,

Fracture type (AO/OTA)

Total
A B C
Excellent 9 1 1 11
Good 9 1 4 14
Fair 3 1 1 5
Poor 0 0 0
Total 21 3 6
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