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Application of individualized controllable stress external fixation in open tibial fractures HENG De-zhong,Ll Jing,
ZHAI Jiang-bo ,JIA Hai-li ,and ZHOU Yi-chen. Department of Traumatology and Orthopaedics ,Y ellow River Sanmenxia Hos-
pital ,Sanmenxia 472000 , Henan , China

ABSTRACT Objective:To study the clinical effect of individualized controllable stress external fixator in the treatment of
open tibial fractures. Methods: From December 2018 to July 2020, 60 patients with open tibial fractures were treated ,includ-
ing 35 males and 25 females;The age ranged from 23 to 58 years;The course of disease was 1.2 to 10.0 h. According to the
stress stimulation on the fracture end after operation,all patients were divided into 4 groups,including non stress group (15
cases) and 3 groups with different stress stimulation (15 cases in each group). All patients with open tibial fractures were treat-
ed with controllable stress external fixator. Four weeks after operation, the stress group adjusted the elastic external fixator to
apply axial stress of 1/6,2/6 and 3/6 of their own weight to the fracture end based on the patient’s weight. The wound healing
of all patients after operation was observed , the plain CT images of fracture ends at 4,6,8,10 and 12 weeks after operation were
followed up,the average value of callus area per 10 scanning planes was calculated,and the differences between the groups
were compared. The fracture healing was observed and statistically analyzed. Results : The wounds of all patients healed well , of
which 7 patients underwent secondary free skin grafting and transferred myocutaneous flap. All patients were followed up for 12
to 24 months, with an average of 16.5 months. The final follow-up results showed that the fracture healing of stress groups and
non stress group had significant difference (P<0.05). After axial stress stimulation at the fracture end, CT examination was per-
formed on the fracture end of all patients at 4,6,8,10 and 12 weeks. The average values of callus area in 10 plain scanning
planes were calculated as follows:no stress group (0.275+0.092) mm?, (0.383+0.051) mm?, (0.412+0.048) mm?, (0.472+
0.019) mm?, (0.548+0.036) mm?,the area of callus growth in the stress group was significantly higher than that in the non
stress group. There was significant difference among these groups (P<0.05). Conclusion : When the controllable stress external

fixation technique is used to treat open tibial fractures,the elastic external fixator is adjusted according to the patient’s own
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weight after 4 weeks,and a certain axial stress is applied to the fracture end,which is conducive to the fracture healing of pa-

tients,,and can reduce the incidence of delayed union or nonunion of open fractures, which has a certain application value.
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Tab.1 Comparison of general clinical data of four groups of patients with open tibial fracture

51 % HEACED R (s, 2) FATAO IR P (v b)) BT A (ves, )
) % AL A2 A3
X R4 15 11 4 37.58£1.26 5 6 4 6.22+1.55 16.50+0.75
1/6 {1 ) 15 9 6 36.62+4.15 5 7 3 5.13:0.73 14.001.50
2/6 1K B ) 15 8 7 39.23x1.37 5 6 4 7.17£2.32 17.502.00
3/6 (RIS 15 7 8 32.02+3.59 6 6 3 4.98+3.16 16.50+1.05
o B X’=2.400 F=0.262 X’=1.253 F=1.491 F=0.992
P 0.494 0.853 0.974 0.314 0.739
®2 BAFHEBHEE 4.6.8.10.12 FF M A HER LK (25, mm’)

Tab.2 Comparison of callus formation in patients with open fracture in each group at 4,6,8,10 and 12 weeks (x+s ,mm?)

51 11 %% 4 JH 6 J 8 Ji 10 J# 12 4
Xf HEH 15 0.275+0.092 0.383+0.051 0.412+0.048 0.472+0.019 0.548+0.036
1/6 (A )i )y 15 0.303+0.086" 0.584+0.077* 0.612+0.039* 0.631+0.051* 0.671+0.069"
2/6 KT N ) 15 0.294+0.045"* 0.903+0.071"* 0.967+0.033"* 1.054+0.012"* 1.124+0.081"*
3/6 KT N ) 15 0.311£0.058"*" 0.668+0.084"" 0.691£0.075" 0.714£0.063"" 0.761+0.082%*"
FAa 57.126 63.072 74.038 101.137 113.469
PA{a 0.149 0.000 0.000 0.000 0.000

e ST R ELER B 4 SR AR At JE 40 A P<0.05, % 5 1/6 R E N A 41 A P<0.05, Y5 2/6 1R EE i 1 41 e dk P<0.05

Note : “Compared with the control group ,comparison between groups in other weeks except 4 weeks P<0.05, *compared with the 1/6 body weight stress

group , P<0.05,* compared with the 2/6 body weight stress group ,P<0.05
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