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Treatment of Distal Tibia Fracture using MIPPO Technique with Locking
Compression Plate: Comparative Study of the Intraarticular Fracture and
Extraarticular Fracture

Soo-Tae Chung, M.D., Hyung-Soo Kim, M.D., Seung-Do Cha, M.D., Jeong-Hyun Yoo, M.D.,
Jai-Hyung Park, M.D., Joo-Hak Kim, M.D., Jin-Ha Jung, M.D.

Department of Orthopaedic Surgery and Pathology, Myongji Hospital, Kwandong University College of Medicine, Goyang, Korea

=Abstract=

Purpose: To evaluate the efficiency of the minimally invasive percutaneous plate osteosynthesis (MIPPO) with locking compression
plate (LCP) for distal tibial metaphyseal intra-articular fracture compared with extra-articular fracture.

Materials and Methods: From February 2006 to June 2008, 21 patients with distal tibia metaphyseal intra-articular fracture and 20
patients with extra-articular fracture were treated operatively by MIPPO technique with LCP and followed for at least one year.
In the group with intra-articular fracture, mean age was 48.85 years old and a mean follow-up was 15 months. In the other group
with extra-articular fracture, mean age was 52.35 years old and a mean follow-up was 14.5 months. The type of fracture was
evaluated using the AO/OTA classification and open-fractures were according to the Gustilo-And gron classification. Radiologic
evaluation with fracture healing and tibial alignment, clinical evaluation with Olerud and Molander ankle score and restriction of
motion were done for treatment.

Results: According to AO/OTA classification, There were 21 type A, 15 type B, 5 type C. Average union time of the intra-articular
fracture (type B, C) was 18.7 weeks. Average union time of the extra-articular fracture (type A) was 17.1 weeks. All fractures were
healed without malunion. There were no difference of mean restriction angle between intra-articular fracture (ankle dorsiflexion
was 3.57 degree, plantar-flexion was 5.95 degree) and extra-articular fracture (ankle dorsiflexion was 3 degree, plantar-flexion
was 3.75 degree). There were no difference of Olerud and Molander ankle score between them as a mean score of intra-articular
and extra-articular was 89.25, 91.25 each other. As a complication, there were 3 case of skin necrosis, 8 case of discomfortable
skin tenting by plate and 1 superficial infection, but could be healed by conservative care.

Conclusion: MIPPO technique, combined articular reduction, with LCP of distal tibial metaphyseal fracture was a good method with
high functional recovery.

Key Words: Distal tibial metaphyseal fracture, Locking compression plate (LCP), Minimal invasive plate percutaneous osteosynthesis
(MIPPO) technique
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Figure 1. (A) This radiograph shows preoperative X-ray of extra—
articular fracture. (B) This radiograph shows postoperative X-ray of
extra—articular fracture using MIPPO technique. (C) After 6 month, this
radiograph shows complete bone union of fracture site.

Figure 2. (A) This radiograph shows preoperative X-ray of intra-
articular fracture. (B) In this postoperative X-ray, intra-articular
fracture is fixed with locking screws and cannulated screws. (C) After
6 month, this radiograph shows bone union of fracture site.
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Table 1. Summary of Extra-Articular Fracture Case

Case Age/Gender AO Open Fx. OMA Union time Complications LOM(D/P)
No (years) class type* score’ (weeks) (degrees)

1 69/F A2 95 16 Skin irritation 5/0

2 64/F Al 95 16 Skin irritation 5/0

3 66/F Al 85 16 10/ 0

4 43/M Al 11 95 16 0/5

5 7/F A3 85 22 Skin necrosis 5/10

6 40/M A2 95 16 0/0

7 42/F Al 95 16 0/0

8 52/M Al 85 20 Wound infection 0/5

9 48/F Al 95 16 0/15

10 59/M A3 11 85 20 5/0

11 47/M Al 85 16 Skin irritation 5/15

12 38/F A2 I 85 20 Skin necrosis 5/15

13 51/M A3 11 95 18 5/0

14 59/F Al 95 16 0/0

15 52/M A2 95 16 5/0

16 29/F Al 95 16 5/0

17 57/M A2 95 18 0/0

18 66/M Al 95 16 Skin irritation 0/0

19 28/M A2 85 16 0/5

20 60/F Al 90 16 5/5

Mean 52.35 91.25 17.1 3/3.75

*Open Fx, type is according to Gustilo—Anderson classification; TOMA, ankle score of Olerud—Molander, ILOM(D/P) is

limitation of motion (dorsiflexion and plantar flexion),
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Table 2. Summary of Intra Articular Fracture Case

Case Age/Gender AO Open Fx, OMA Union time Complications fLOM(D/P)
No (years) class type* score’ (weeks) (degrees)
1 53/M cl1 80 16 Skin irritation 0/5
2 64/F C1 95 18 0/5
3 41/M Bl 95 18 5/5
4 38/F C2 80 16 10/10
5 76/F Bl 95 18 Skin irritation 0/5
6 47/F Bl 95 20 0/15
7 42/M C3 I 80 22 5/10
8 33/M Bl 11 95 18 10/5
9 49/F B2 80 20 5/0
10 31/M Bl 95 20 0/0
11 58/M C2 II 70 24 Skin necrosis 0/20
12 24/M B3 85 18 5/5
13 28/M B1 85 20 5/5
14 40/M C2 90 20 10/10
15 47/M B2 95 18 0/5
16 52/M Bl 90 20 5/5
17 53/F C2 95 20 5/10
18 56/M Bl 95 18 5/5
19 57/M B1 95 16 5/0
20 61/M B1 90 16 Skin irritation 0/0
21 66/M B2 95 18 Skin irritation 0/0
Mean 48,85 89,28 18,76 3.57/5.95

*Open Fx, type is according to Gustilo—Anderson classification; TOMA, ankle score of Olerud—Molander; ILOM(D/P) is
limitation of motion(dorsiflexion and plantar flexion)
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Figure 3. Temporary fixation with 2 K-wire and reduction clapm after
close reduction is satisfied.

Figure 5. This photograph shows postreduction state.
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Figure 4. Locking compression plate was inserted beneath the
subcutaneous layer after close reduction.
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