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Two-staged Delayed Minimally Invasive Percutaneous Plate Osteosynthesis for
Distal Tibial Open Fractures

Jung Hwan Yang, M.D., Seok Hyun Kweon, M.D., Jeung Woo Kim, M.D.,
Jin Young Park, M.D., Hyun Jun Kim, M.D., Chul Min Lim, M.D.

Department of Orthopaedic Surgery, School of Medicine, Wonkwang University, lksan, Korea

Purpose: To evaluate the outcomes of distal tibial open fractures treated by two-staged delayed minimally invasive percutaneous
plate osteosynthesis (MIPPO) technique.

Materials and Methods: 25 cases of distal tibial open fractures were treated with temporary ring fixation and two-staged delayed
MIPPO. A mean age was 46 years old, follow-up was 23 months. The type of fracture was evaluated using the AO/OTA
classification. The type of open fracture was evaluated using the Gustilo-Anderson classification that revealed 6 cases of type
I, 9 cases of type Il, 8 cases of type IlIA and 2 cases of type llIB. We analyzed the radiologic results and postoperative
complications. The clinical and functional result were evaluated by using Teeny and Wiss scores.

Results: The average time of bone union was 18 weeks in 24 cases. There were three delayed union that achieved union
twenty weeks after second operation, and 1 case underwent bone graft with additional plate fixation. 6 cases of skin necrosis
were freated with skin graft, 2 cases were treated with flap. The clinical and functional assessment showed that 6 cases were
excellent, 16 cases were good, 2 cases were fair, and 1 case were poor results.

Conclusion: Two-staged MIPPO technique for distal tibia open fractures seems to be a good procedure to obtain bone union.
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Fig. 1. (A) AO/OTA type A3 and Gustilo-Anderson type II tibia fracture with fibular shaft fracture.

(B) Open wound about 9 cm was located on the anterior area of lower leg, and fracture site was being exposured.
(O) Immediate postoperative radiographs after hybrid external fixation.

(D) Immediate postoperative radiographs after two-staged MIPPO technique.

(E) At 21 weeks after two-staged MIPPO technique, the radiographs showed bony union and good alignment.



26

Table 1. Analysis of patient data

Patient No. Age/Sex Cause of injury clastrieflicct:triZn Interval of second Time to union Teeny and Additional operation,
’ operation (days) (weeks) Wiss scores complications
(AO/OTA, G&A*)
1 29/'M Fall down A2, 1 10 15 95
2 39/M Fall down A2, 1 5 12 92
3 26/M TA' A2, 1 14 19 93
4 36/F TA A3, 1 10 19 94
5 34/M Fall down A3, 1 12 13 95
6 33/M TA A3, 1 14 19 92
7 40/F TA A2, 11 19 15 96
8 35/F TA A2, 11 19 19 92
9 52/M Fall down A2, 11 17 16 92
10 48/F Fall down A3, 11 21 19 92
11 44/F TA A3, 1T 20 17 92
12 60/M Fall down A3, I 19 16 90 FTSG'
13 50/F TA ClL, I 27 19 90
14 46/M Fall down Cl, I 27 19 93
15 61/M TA Cl, 1I 19 28 87 Plate with bone graft
16 51/M TA A2, TIA 25 18 89 STSG'
17 56/F TA A3, A 27 19 64 FTSG, STSG
18 59/'M TA A3, A 24 19 88
19 26/M TA A3, 1IIA 29 19 92 STSG
20 43M TA A3, A 27 24 90 pU', STSG
21 54/M TA C1, A 28 19 87
22 57M TA C1, A 29 19 86 FTSG, STSG
23 55/F TA Cl, A 26 19 86
24 43M TA C2, B 28 23 90 DU, RSF'
25 72/M TA C2, 1IB 30 24 92 DU, RSF
Average 21 19 90

*Gustilo-Anderson classification,
saphenous flap.

T Traffic accident,

TSpilit thickness skin graft, “Full thickness skin graft, ! Delayed union, 'Reverse
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Fig. 2. (A, B) AO/OTA type Cl and Gustilo-Anderson type II tibia fracture with distal 1/3 fibular fracture of 61-years old
male.

(C, D) Immediate postoperative radiographs after hybrid external fixation using olive wire about distal tibia fracture, rush pin
fixation about distal fibular fracture.

(E) Immediate postoperative radiographs after two-staged MIPPO technique.

(F) At 14 weeks after secondary operation, bone union of fibula was not achieved.

(G) At 20 weeks after secondary operation, the patient underwent open reduction and internal fixation about fibular fracture,
additional bone graft and plate fixation about tibial fracture.
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