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A Comparison of the Results between Intramedullary Nailing and
Minimally Invasive Plate Osteosynthesis in Distal Tibia Fractures

Chul-Hyun Park, M.D., Chi-Bum Choi, M.D., Bum-Jin Shim, M.D.,
Dong-Chul Lee, M.D., and Oog-Jin Shon, M.D.”

Department of Orthopedic Surgery, Yeungnam University College of Medicine, Daegu, Korea

Purpose: The purpose of this study was to compare the results of treatment of distal tibial fractures between intramedullary (IM) nailing
and minimally invasive plate osteosynthesis (MIPO).

Materials and Methods: Between January 2007 and February 2012, 57 patients (57 cases) were treated for distal tibial fractures. Thirty-
two patients (32 cases) were treated with IM nailing (nail group) and the 25 patients (25 feet) were treated with MIPO (plate group). Clinical
results were compared using range of motion (ROM) of the ankle joint, American Orthopaedic Foot and Ankle Society (AOFAS) score, and
Olerud-Molander score between nail group and plate group. Radiographic results were compared using mean bony union time, coronal and
sagittal malunions, and shortening between the groups.

Results: Mean ROM of the ankle joint was significantly larger in nail group until 6 months after surgery; however, it was not different
between two groups at the last follow-up. AOFAS score and Olerud-Molander score were not different between two groups at the last
follow-up. In the nail group, two malunions more than 5 degrees were observed in coronal and sagittal planes, respectively. One case
showed non-union in the plate group, however, bone union was obtained after autogeneous bone graft.

Conclusion: Treatment using IM nailing is more advantageous in terms of postoperative rehabilitation than MIPO in distal tibial fractures.

Key words: tibia, distal tibia shaft fracture, interlocking intramedullary nailing, minimally invasive plate osteosynthesis
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Table 1. Demographic Data in Nail and Plate Groups

Nail group
Gender (male/female) 26/6
Age (yr) 53.1 (19-77)
Body mass index (kg/m’) 23.9 (19.8-30.9)
Follow-up period (mo) 18.5 (12-46)
Closed/open fracture 18/14
Combined fibular fracture 29 (90.1)
Injury to surgery (d) 3.44 (0-15)
Fracture line to ankle joint (mm) 441 (27-60)

RO Folgh atol= YATHP=0.124). 7S =422 558
ol A 320 F 14941(43.8%), T&T-oll A 2590 & 8l (32%) = T
oA T EA 0] vlgo] w3kou folgh Zpol= Tt
(p=0.366). Z42] Fejl= AO/OTARZH'S o|-gsto] Hastel
o} Zkzb & Stof A= AO classification 43 A1E 23|, A2F 7
o, A33 1|, C19 19dlo]v, S0l A= AO classification 43
A1 139], A2F 70|, A39 3¢, C19 2019, WA &) =7t o
& FAU3-A1R)o] &8 TolA = 20 F 2390(71.9%), a5+
T A= 2500 F 1391 (529) = STl A IHE 9] FE
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r
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e e T Akl s AlFEAT Al uh B A
uRgIstol AR FAPE 7Rt al ol dekdlzE v &
vl 97 o] SR e A vzl vk s wA
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sl 2ol d-pold ge AlskelaL, 53] dE 25
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M= 239](79.3%)001 4, S5l A= 20900.9%)01 4 B]E<]

1S AlFstoTt

a5 1 = FE0E 24
P A FAZ]E o]gote] BES =Rt o =
At TE ARESE S-S undreamed tibial nail (UTN; Synthes,
Paoli, PA, USA)-Z 8|0l A, cannulated tibial nail (CTN; Synthes)
< 4of|of|A] ARESFEATE 17| 3 A9l 4709 mIh A o]
7H53t expert tibial nail (ETN; Synthes)©] =FUjol] SA]E SHE
= 200|ollA4] ETNS AR8otGith 99 wetbibe 7hssh ot &
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St gt 18-S okt B RA] FE 5o Steinmann ping ©]

Plate group p-value
21/4 0.786

52.1 (18-74) 0.821
22.7 (19.5-27.7) 0.093
19.6 (12-40) 0.594
17/8 0.366

22 (88.0) 0.749
3.64 (0-15) 0.854
39.8 (11-58) 0.124

Values are presented as number, median (range), or number (%).
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Figure 1. (A) Initial ankle anteroposteroior and lateral radiographs show distal tibio-fibular shaft comminuted fracture. (B) Distal tibia fracture was fixed
with expert tibial nail and fibular fracture was fixed with semitubular plate and Kirschner wires. (C) Bone union was obtained at 16 weeks after surgery.

Figure 2. (A) Initial ankle anteroposteroior and lateral radiographs show distal tibio-fibular shaft fracture. (B) The patient was treated by anteromedial
minimally invasive plate osteosynthesis fixation using anatomical locking compression plate. (C) Bone union was obtained at 16 weeks after surgery.
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Figure 3. (A) Initial ankle anteroposteroior
and lateral radiographs and clinical photo
show distal tibio-fibular shaft comminuted
fracture with medial open wound. (B)
The patient was treated by anterolateral
minimally invasive plate osteosynthesis
technique using anatomical locking
compression plate. (C) Bone union was
obtained at 21 weeks after surgery.
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