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Treatment of Type lllb Open Tibial Fractures

Seong Yeon Lim, M.D., Il Jaec Lee, M.D.*, Jac Ho Joe, M.D., Hyung Keun Song, M.D.”

Departments of Orthopedic Surgery, Plastic Surgery*, Ajou University School of Medicine, Suwon, Koren

Purpose: The purpose of this study is to evaluate the outcome of treatment for patients with Type Illb open tibial fractures.
Materials and Methods: This study targeted 35 adult patients for whom follow-up was possible over one year after undergoing
surgical treatment. There were 29 males and six females with an average age of 45 years.

Results: Fracture location was proximal in 10 cases, midshaft in 13 cases, and the distal part of the tibia in 12 cases. An
average of 10 days was observed for definitive fixation with soft tissue coverage of the injury. The mean time to radiographic
union was 27 weeks. Sixteen cases (45.7%) of complications were observed. Three cases of superficial infection, two cases
of deep infection, four cases of partial flap necrosis, three cases of mal-alignment, three cases of joint stiffness, and one
case of hardware breakage were observed. The mean lower extremity functional scale score was 68.5 and the factors influenc-
ing the clinical results were severity of open wound (p=0.000) and occurrence of complications (p=0.000) according to results
of multiple regression analysis.

Conclusion: In treatment of Type lllb open tibial fractures, good clinical results can be expected provided that complications
are prevented through proper reduction, firm fixation, early soft tissue reconstruction, and early rehabilitation.
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Fg. 1. (A) A 65-year-old man
sustained a type IIIb open ti-
bia segmented fracture. (B)
The vacuum-assisted closure
system was applied to the
open wound after debride-
ment and temporary external
fixation and provisional plate
fixation. (C) An unreamed ti-
bial nail was applied with an
antero-lateral thigh free flap
at 12 days after injury. (D)
No visible callus on the pro-
ximal segmented area was
observed at two months after
surgery. (E) Plate augmen-
tation without bone graft. (F)
Clinical photograph shows a
successful result 14 months
after injury and the fracture
was healed without comp-
lication.
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Table 1. Factors associated with Complication Following Open Tibial Fractures

Factors Complication (n=16) No complication (n=19) p-value
Age (yr) 39.7+14.11 48.7+16.25 0.071*
Gender

Male 12 (75) 17 (89.5) 0.379"
Female 4 (25) 2 (10.5)
Defect size (cm’) 48.28+59.24 50.05+43.63 0.715%
Fracture location
Proximal 5 (31.3) 5 (26.3) 0.559"
Mid shaft 7 (43.8) 6 (31.6)
Distal 4 (24.9) 8 (42.1)
Time between injury and definite surgery (d) 10.06+4.40 9.11£3.90 0.423*
Fixation device 0.723"
Nail 4 (25.0) 6 (31.6)
Pate 12 (75.0) 13 (68.4)
Soft tissue coverage
Free flap 6 (37.5) 8 (42.1) 07827
Perforator flap 10 (62.5) 11 (57.9)
Union time (wk) 33.19+14.30 22.16+7.14 0.004*
Lower extremity functional scale 62.44+7.50 73.53£1.98 0.000*

Values are presented as meantstandard deviation or number (%). ¥*Mann-Whitney test, TFisher’s exact test, TChi—square test.

Table 2. Associations of Lower Extremity Functional Scale with Patient Variables

Univariate linear regression analysis

Multiple linear regression analysis

Variable
Betatstandard error p-value Betatstandard error p-value
Age (yr) 0.153+0.080 0.065
Gender —2.563+3.448 0.462
Fracture part 2.243+1.610 0.173
Nerve injury -1.330+2.813 0.640
Defect size -0.057+0.024 0.024 -0.059+0.015 0.000
Trauma to DS* -0.233+0.321 0.473
Device " -3.280+2.843 0.257
Additional surgery —-4.690+2.547 0.075
Complication -11.089+1.786 0.000 -11.194+1.479 0.000
Union time -0.257+0.100 0.014

*Time trauma to definitive surgery, TUsed on definitive surgery (nail or plate).
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