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Minimal invasive elastic intramedullary nails and external fixation for treatment of comminuted closed fracture of
tibia - fibula shaft YU Yang,CHEN Wei-kai,CUI Wei,ZHOU Yi-feir,CHEN Hua,and YANG Lei. Department of Or-
thopaedics ,the Second Affiliated Hospital of Wenzhou Medical University , W henzhou 325027, Zhejiang , China

ABSTRACT Objective: To investigate the clinical results of external fixation and AO titanium elastic intramedullary nailing
for treatment of tibia-fibula comminuted closed fractures. Methods ; From June 2010 to June 2012,58 patients with tibia—fibula
comminuted closed fractures were treated with external fixation and AO titanium elastic intramedullary nailing, including 31
males and 27 females with an average age of 38.5 years old ranging from 21 to 57 years old. According to the system of AO
Classification, the fractures were classified as type Bl in 9 cases, type B2 in 7 cases,type B3 in 10 cases,type C1 in 14 cases,
type C2 in 12 cases,and type C3 in 6 cases. According to the system of Winquist—Hanson, the fractures” comminuted were
classified as grade 1 in 23 cases, grade 2 in 17 cases,grade 3 in 12 cases,and grade 4 in 6 cases. According to the system of
Johner—Wruhs, clinical results were compared between different type and grade groups by the time of last followed-up. Re-
sults: All 58 patients were followed up with an average time of 6.8 months (ranged from 18 to 36 weeks). All fractures had
clinical healing with an average time of 28 weeks (ranged from 24 to 32 weeks). The total rate of good to excellent results was
91.4%. The rate of good to excellent in the group of grade 1 was higher than that of other grades. The complication rates and
fracture healing time would increase respectively with higher Winquist—Hanson’s grade. The complication rates in the group of
type C3 was higher than that of other types, but the rate of good to excellent was lower than that of other types. The complication
rates in the group of type B1 was lower than that of other types,but the rate of good to excellent was higher than that of other
types. Conclusion ; Minimal invasiveusing AO titanium elastic intramedullary nailing combined with external fixation for treat-
ment of tibia-fibula fractures especially for the multiple-segment, long spiral mild-to-moderate comminuted with hidden fracture
can get satisfactory reduction and reliable fixation, it conformes to the principle of BO completely, protects the fracture end
blood supply, reduces the external fixation time, has less skin soft tissue complications, postoperative function recovered satis-
factorily.
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Tab.1 Preoperative fractures” comminuted grading and AO
classification of 58 patients with comminuted closed fractures
of tibia-fibula(cases)
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Tab.3 Comparison of the therapeutic effect and
complications among four groups according to Winquist—
Hanson grading of 58 patients with comminuted closed
fractures of tibia-fibula
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Tab.4 Comparison of the therapeutic effect and
complications among six groups according to AO
classification of 58 patients with comminuted closed fractures
of tibia-fibula
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Fig.1 A 49-year-old male patient with right tib-
ia-fibula fractures 1a. Preoperative AP and lat-
eral X-ray films showed distal tibia-fibula spiral
fractures

1b. Postoperative AP and lateral X-

~  ray films showed external fixation and AO titani-

um elastic intramedullary nailing  1c. Postoperative AP and lateral X-ray films at 6 months showed callus formation of tibia-fibula 1d. AP and lateral X-

ray films at 6 months after removal external fixation showed no angle-deformities 1e. AP and lateral X-ray films at 7 months after removal all fixation

showed the fracture union
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