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Treatment of Distal Femoral Fractures Using Polyaxial Locking Plate

Sang-Eun Park, M.D., Hyun-Taek Kang, M.D., Young-Yul Kim, M.D.,
Jae-Jung Jeong, M.D., Jung-Woo Lee, M.D., Weon-Yoo Kim, M.D.

Department of Orthopedic Surgery, Daejeon St. Mary's Hospital,
The Catholic University of Korea College of Medicine, Daejeon, Korea

Purpose: To report the clinical outcome of polyaxial locking plate (Noncontact bridging (NCB) plate (Zimmer, Warsaw, Indiana))
for the treatment of distal femur fracture with minimal invasive percutaneous periosteal osteosynthsis (MIPPO) technique.
Materials and Methods: Between February 2008 to April 2010, twenty six patients (11 men, 15 women), twenty eight cases
diagnosed as distal femoral fractures are enrolled in this retrospective study. The mean age of the patients was 63 years (34
to 85) and the mean follow-up was 20.3 months (12 to 32). According to the AO/ASIF classification, 15 fractures were type
A, 1 type B and 9 type C. And there were 3 periprsthetic fractures around knee. The analysis of the clinical and radiologic
outcome were performed by Sanders functional evaluation scale and radiologic follow up after operation, respectively.
Results: Among 28 cases, 25 cases united without additional operation. According to Sanders functional evaluation scale, there
were 11 excellent, 9 good, 4 fair, 2 poor. As complications, there were 1 knee stiffness, 1 delayed union, 1 implant failure
with refracture, 1 implant loosening. Three patients except one knee stiffness, underwent a second LISS plating using NCB
plate and and bone grafting, resulting in a satisfactory final outcome.

Conclusion: Internal fixation using polyaxial locking plate with MIPO technique may be one of the most effective methods for
the treatment of distal femoral fractures.
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Table 1. Summary of patient dermographics
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Patient Age (years)/ Cause of Side Fracturetype Follow-up (month)/ Associated injury Union time (weeks)/
No. sex injury injured  (AO/Gustilo) ROM (degree) complication
1 64/F TA R Al 18 (0~100) Lt. humerus fracture 14
2 77/F Slip-down L A3 22 (5~105) None 15
3 56/M TA L A2 18 (5~95) Lt. tibia fracture 28 (delayed union)
4 T2/F Slip-down R Periprosthetic 24 (5~100) Rt. Distal radius fracture 13
5 71/F Slip-down R Al 13 (10~95) None 24 (refracture with
implant failure)
6 49/M Fall from height L C2 12 (5~100) Pelvis fracture 15
Lt. calcaneus fractue
7 42/M Fall from height R Al 28 (0~130) L1 compression fracture 10
8 T9/F Slip-down L A3 32 (10~100) Lt. distal radius fracture 13
9 73/F Slip-down L Periprosthetic 14 (5~110) None 12
10 57TM TA Both  Rt. Al, Lt. A2 17 (Rt. 5~100 Rt. Patellar fracture Rt. 13, Lt. 13
Lt. 0~110)
11 S2/F TA R A2 13 (0~115) Rt. Distal radius fracture 14
12 53/M TA Both Rt A2, Lt. C2 19 (Rt. 0~110 Rib fracture Rt. 13, Lt. 15
Lt 5~110)
13 T2/F Slip-down L B2 27 (5~100) Rt. Forearm fracture 16
14 37/M TA L C1 28 (0~110) None 10
15 44/M TA R C3/open 11 17 (10~60) Rt. Patellar fracture 24 (stiffness)
16 83/F Slip-down R Cl 24 (5~100) Lt. humerus fracture 12
17 73M Slip-down R Al 13 (5~110) None 14
18 73/F Slip-down L A2 17 (5~110) None 16
19 68/F Slip-down R A2 26 (10~85) None 22 (implant failure)
20 46/M TA L Cl 29 (5~95) Lt. tibia fracture 20
21 70/F Slip-down L Cl 14 (0~90) Rt. Distal radius fracture 14
22 77M Slip-down R Al 24 (5~100) None 12
23 60/F TA L C1 12 (0~110) None 13
24 85/F Slip-down L Periprosthetic 27 (5~ 95) None 14
25 34/M TA L C3/open 11 21 (10~110) Lt. forearm fracture 16
Lt. patellar fracture
Lt. femur neck fracture
Lt. thumb open fracture
26 T7/F TA R Cl 19 (10~100) None 13

TA: traffic accident.
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Fig. 1. (A) The initial radiographs and 3D CT of a 60-year-
old female who sustained a Type C2 supracondylar fracture
of the distal femur showing a intra-articular supracondylar
fracture.

(B) Postoperative 16 weeks radiographs shows solid union.
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Table 2. Functional results by Sanders et al

Clincal results Cases

Excellent 11 (42%)

Good 9 (35%)

Fair 4 (15%)
Poor 2 (8%)

Total 26 (100%)
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Fig. 2. A 44-year-old male
suffering from multiple frac-
tures, including left distal fe-
moral open comminuted frac-
ture (AO classification C3) was
treated with open reduction
and internal fixation using
LCP. After 2 months, osteo-
synthesis with autologous iliac
bone grafting was performed
for scanty callus and remained
bony defect which is aug-
mented by medial NCB plate.
Bony union was obtained du-
ring follow-up.

(A) Initial AP radiograph.
(B) Preoperative three-demen-
sional CT scan.

(O First postoperative (Internal
fixation using LCP) AP radio-
graph.

(D) Second postoperative (In-
ternal fixation and augmen-
tation using NCB plate) AP
radiograph.

(E) Last follow-up clinical
photograph.
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Fig. 3. (A) The initial radio-
graphs of a 60-year-old female
who sustained a Type Al su-
pracondylar fracture of the Lt.
distal femur.

(B) The postoperative radio-
graphs show the supracondylar
fracture was reduced and fixed
with 15 hole NCB plate.

(O Postoperative 8 weeks, she
suffered refracture with me-
tallic breakage due to minor
trauma during ambulation.
(D) Reoperation was done
using same length NCB plate
and wiring and showed callus
formation
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