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Minimally Invasive Osteosynthesis with Locking Compression Plate
for Distal Tibia Fractures

Sung-Kyu Kim, M.D., Keun-Bae Lee, M.D., Ph.D., Keun-Young Lim, M.D., Eun-Sun Moon, M.D., Ph.D.
Department of Orthopedic Surgery, Chonnam National University Medical School and Hospital, Gwangju, Korea

Purpose: To evaluate the outcome of minimally invasive osteosynthesis using locking compression plate for distal tibia fractures.
Materials and Methods: Forty five patients (45 cases) who underwent minimally invasive osteosynthesis using locking compression
plate for distal tibia fractures between January 2006 and June 2008, were followed for more than one year. The average duration
of the follow-up was 30.5 months (12~54 months). The fracture types were as followed: 26 cases (58%) of extraarticular frac-
tures, 19 cases (42%) of intraarticular fractures, and 16 cases (36%) of open fractures.

Results: All patients achieved bone union at average of 21weeks (12~ 36 weeks). The average American Orthopedic Foot &
Ankle Society ankle-hindfoot scales was 84.6 points (65~ 100 points) and range of ankle motion averaged at 46.5 degrees
(20~ 60 degrees). Complications included 6 cases of superficial infection, 3 cases of malalignment and 5 cases of skin irritation
by plate. There were no cases of deep infection, skin necrosis, shortening and metal breakage.

Conclusion: Minimally invasive osteosynthesis using locking compression plate for distal tibia fractures is considered to be an
effective method with high healing rate, rapid functional recovery and low complication rate due to minimal disruption of bone
and soft tissue biology and improved fixation strength.

Key Words: Distal tibia fracture, Locking compression plate, Minimally invasive osteosynthesis
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Table 1. Demographic data

Sex M : F=31/14
Age (years) 524 (17~97)
Follow-up duration (months) 30.5 (12~54)
Injury mechanism (cases) Traffic accident-21
Slip down-16
Fall down-6
Direct injury-2
Fracture type (AO/OTA* classification)

Al1/A2/A3 1/10/15
B1/B2/B3 0/1/0
C1/C2/C3 2/8/8
Closed fracture : open fracture (cases) 29 :16
Open fracture typeJr
v 1/3
HIA/HIB/IC 2/10/0
Time to internal fixation (days) 12.7 (0~43)
External fixation group 21.7 (10~43)
No external fixation group 33 (0~7)

97 (60~ 180)
168 (42~418)

Operation time (minutes)
Blood loss (cc)

*AO/OTA: Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopa-
edic Trauma Association, TAccording to Gustilo-Anderson classi-
fication.
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Fig. 1. (A~ C) Preoperative radiographs and 3-dimensional computed tomography of a 39 year-old man shows a distal tibia
and fibular fractures classified as the AO/OTA type C2.

(D) The operation was delayed 5 days because of severe soft tissue swelling.

(E, F) The distal tibia fracture was stabilized with the LCP metaphyseal plate using minimal invasive technique.

(G, H) Postoperative radiographs shows successful union with a good alignment at 14 months after surgery.
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Fig. 2. (A) A 50 year-old man sustained distal tibia and fibular fractures classified as the AO/OTA type C2.
(B) Immediate postoperative anteroposterior radiograph shows 13 degrees of valgus malalignment.

(C) At 4months postoperatively, radiograph shows bone union.

(D) At 17 months postoperatively, patient had good functional outcome without further progression of valgus malalignment.
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Table 2. Literature review on outcomes of minimally invasive osteosynthesis with locking compression plate for distal tibia

fractures
Author Cases Implants Union (%) Major complications
Ahmad et al” 18 AO* LCP-DT' 16 (88.9) 1 nonunion required revision
Collinge & Protzman® 38 AO LCP-DT 36 (94.7) 1 loss of fixation required revision,
1 nonunion required revision
Francois et al'’” 10 AO LCP-DT 8 (80) 2 required bone grafting
Hasenboehler et al'” 32 AO LCP-DT 29 (90.1) 2 pseudoarthrosis required revision,
1 metal bending required revision
Hazarika et al'® 20 AO LCP-DT 16 (80) 2 nonunion required revision
1 metal breakage required revision
Khoury et al'” 24 AO LCP-DT 24 (100) 2 malunion
Maffulli et al™ 20 AO LCP-DT 19 (95) 7 of angular deformity of 7~10°
Total 162 148 (91.4) 20 (12.3%)

*AO: Arbeitsgemeinschaft fir Osteosynthesefragen,

TLCP-DT: Locking compression plate-distal tibia.
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