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Augmentative Locking Plate Fixation for the Treatment of
Femoral Nonunion after Intramedullary Nailing

Ki-Chul Park, M.D.”, Chul-Woong Kim, M.D., Kyu-Tac Hwang, M.D., Ye-Soo Park, M.D.

Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Koren

Purpose: To evaluate the efficacy of the augmentative locking compression plate fixation in the treatment of femoral shaft
nonunion occurring after intramedullary nailing.

Materials and Methods: Between July 2004 and September 2012, a total of 17 patients (twelve men, five women, average
age 52.5 years) who had femoral nonunions after primary intramedullary nailing for femoral shaft fractures were reviewed.
The mean period of nonunion after primary nailing was 18.5 months. Leaving the nail in situ, an augmentative locking
plate was applied to the nonunion site with simultaneous autogenous bone grafting, except for five hypertrophic nonunions.
We followed up all patients with plain radiograph and evaluated clinical status to determine bone union.

Results: All patients demonstrated evidence of fracture union with an average follow-up time of 5.0 (range 2 to 9) months.
The time of operation was an average of 115 (range 45 to 160) minutes, and mean blood loss was 345.9 (range 150 to
700) ml. Two patients noted discomfort at the distal portion of plate, and one noted discomfort of donor site, but functional
limitation was not observed in all patients.

Conclusion: Augmentative locking plate fixation for diaphyseal femoral nonunion after intramedullary nailing is a reasonable
treatment option with increased stability.

Key Words: Femur, Nonunion, Intramedullary nailing, Plate fixation
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Table 1. Clinical Details of the Nonunion of Femoral Shaft Fracture after Intramedullary Nailing

No. Age Sex  Location Fracture AO ‘ Typef of M nail Dura.tion of .Operatic.)n Blood loss Solid union
(yr) type classification  nonuinon nonunion (mo) time (min)  (ml) (mo)
1 69 M Middle 1/3  Closed 32A3 Hypertrophic  Antegrade 19 45 150 ) 4.5
2 73 F Distal 1/3 Closed 32A3 Hypertrophic  Antegrade 55 90 180 -) 5.5
3 45 M Distal 1/3 Closed 32C2 Hypertrophic Antegrade 13 80 200 ) 4.0
4 56 M Middle 1/3  Closed 32A3 Atrophic Antegrade 12 135 500 () 43
5 43 M Middle 1/3  Closed 32C2 Atrophic Antegrade 8 140 300 () 2.1
6 28 M Middle 1/3  Closed 32C2 Atrophic Antegrade 6 120 200 C) 8.7
7 73 F Middle 1/3  Closed 32A3 Atrophic Antegrade 25 120 350 +) 4.7
8 71 F  Distal 1/3 Open 32C1 Atrophic Retrograde 32 160 350 +) 6.6
9 56 M Middle 1/3  Open 32B2 Atrophic Antegrade 10 160 400 +) 6.2
10 35 M Middle 1/3  Closed 32B3 Hypertrophic  Antegrade 33 65 500 ) 4.0
11 37 M Middle 1/3  Open 32C2 Atrophic Antegrade 7 120 300 +) 5.0
12 59 M Distal 1/3 Open 32C1 Atrophic Retrograde 7 110 700 (@) 9.3
13 4 M Middle 1/3  Open 32A3 Atrophic Antegrade 24 135 250 (@) 52
14 41 F  Middle 1/3  Closed 32A3 Atrophic Retrograde 30 120 350 (@) 29
15 72 F Middle 1/3  Closed 32A2 Atrophic Antegrade 11 115 500 () 25
16 53 M Proximal 1/3 Closed 32C1 Atrophic Antegrade 13 150 350 ) 4.0
17 37 M Middle 1/3  Open 32C1 Hypertrophic Antegrade 10 95 300 -) 5.7

IM: Intramedullary, BG: Bone graft, M: Male, F: Female.



270 SP[E, 2E8 25 Bl

Fig. 1. (A) Forty-three-year-old man with segmental femoral shaft fracture (AO-OTA classification 32-C2).

(B) Eight months after application of intramedullary nail and circlage wire, showing atrophic nonunion of middle third of
femur.

(O) Immediate postoperative X-ray after application of locking compression plate along with bone grafting.

(D) Five months after surgery, a solid union was achieved.

Fig. 2. (A) Forty-five-year-old man with segmental femoral shaft fracture (AO-OTA classification 32-C2).

(B) One year after application of intramedullary nail and circlage wire, showing hypertrophic nonunion of distal third of
femur.

(O) Immediate postoperative X-ray after application of locking compression plate without bone grafting.

(D) Solid union was achieved at nine months after surgery, and then implant was removed.
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