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ABSTRACT Objective:To explore the applied values of axial load sharing ratio test on external fixator in the surgery of Taylor spatial
frame ( TSF) external fixation for treatment of open tibiofibular fractures. Methods ; Sixty patients with open tibiofibular fractures were select-
ed and randomly divided into mechanical test group and conventional method group according to their enrolled sequence,30 cases in each
group. The surgeries of TSF external fixation were performed on patients in the 2 groups by the same group of surgeons. The axial load sha-
ring ratio tests were performed on patients in mechanical test group when continuous bony callus were found at the broken ends on X-ray
films at 12 weeks after the surgery. The tests were performed every other week. The joints on the 6 connecting rods of TSF were loosened ev-
ery day under the premise of partial weight-bearing when the axial load sharing ratio reached 5% —10% ,and the patients were asked to
walk with crutches for 30 minutes for compressing the broken ends, and then all joints of TSF were tightened under the premise of full
weight-bearing. The joints on the 6 connecting rods of TSF were loosened when the axial load sharing ratio was <5% ,and the everyday exer-
cise time was moderately increased. After the exercises,the joints of TSE were no longer tightened,in other words,the simulated removal of
TSF was performed. After 2-week simulation, the TSF was removed when the axial load sharing ratio was <5% and no displacement of bro-

ken ends on X-ray films and regional pain, heat and swelling were found. The TSFs were removed from patients in conventional method
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group when the fracture healing reached the clinical healing standards according to fracture healing time,imaging examination results and
experience of clinicians. The TSF fixation time and fracture healing time were recorded and compared between the 2 groups. The patients
were followed up and the complication incidences were observed and compared between the 2 groups. Results: All patients in the 2 groups
were followed up for 4 — 13 months with a median of 8 months. The axial load sharing ratio of TSF decreased to 5% -10% in 19.57 +/-
1.95 weeks and decreased to <5% in 23.07 +/-2.26 weeks respectively in mechanical test group. The TSF fixation time was shorter in
mechanical test group compared to conventional method group(24. 67 +/—1.42 vs 33.47 +/-2. 63 weeks,t =15. 851, P =0.000). All
fractures healed in the 2 groups,and the fracture healing time was shorter in mechanical test group compared to conventional method group
(20.90 +/-2.48 vs 31.2 +/-2.79 weeks,i =14.869,P =0.000) . The postoperative pin hole infection was found in 2 patients in mechan-
ical test group and 3 patients in conventional method group,and the delayed union of fracture was found in 2 patients( the fracture healing
time was 30 and 32 weeks repectively) in mechanical test group and 4 patients ( the fracture healing time was 37,37 ,40 and 41 weeks repec-
tively ) in conventional method group. The pin hole healed after dressing change. No complications such as loosening or breakage of external
fixators , fracture displacement and refracture were found in the 2 groups. There was no statistical difference in complication incidences be-
tween the 2 groups (X2 =1.002,P =0.317). Conclusion ; Gradual TSF removal under the guidance of axial load sharing ratio test on TSF
can shorten TSF fixation time and fracture healing time in treatment of open tibiofibular fractures,and it is safe and reliable.
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