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Application of resistive strain gauge sensor as a novel measurement
tool in lower limb traction surgery®

Xia Rui, Xu Wei, Liu Lei, Tian Feng, Xu Ze, Fang Shi-yuan
[Department of Trauma Orthopaedics, The First Affiliated Hospital of USTC(Anhui Provincial Hospital),
Hefei, Anhui 230001, China]

Abstract: Objective To measure and study the changes in intraoperative traction values of different types of
lower limb fractures by using resistive strain gauge sensors (RSS), and to analyze relevant surgical data. Methods
From October 2020 to August 2022, 99 patients with traumatic lower limb fractures were selected from The First
Affiliated Hospital of University of Science and Technology of China, and there were three types of fractures:
intertrochanteric fracture group (n = 79), femoral shaft neck fracture group (» = 15), and femoral neck shaft fracture
group (n = 5). The patients underwent closed reduction and internal fixation surgery on the traction bed, and the
initial traction force, traction duration, and traction force value at release in three different types of fracture surgeries
were measured using RSS. The surgical time, intraoperative bleeding, postoperative score, and changes in
hemoglobin and blood transfusion before and after surgery for the three different types of fractures were recorded;

the intraoperative traction value, surgical bleeding volume, and surgical time of different internal fixation methods
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(long intramedullary nails, short intramedullary nails, and multiple hollow nails) were compared; the difference in
lower limb rotation angle was compared between patients with long intramedullary nails fixation and patients with
short intramedullary nails fixation. Results There were differences in initial traction force, traction duration,
traction force value at release, surgical duration, intraoperative bleeding, and postoperative score among the three
groups of different fracture types (P < 0.05). There were differences in preoperative and postoperative hemoglobin
and hematocrit among the three groups of different fracture types (P < 0.05). There was a difference in intraoperative
blood transfusion among the three groups (P < 0.05), while there was no statistically significant difference in
postoperative blood transfusion (P > 0.05). There were differences in total traction time, age, bleeding volume, and
surgical time among patients using different internal fixation methods (P > 0.05); but there was no statistically
significant difference in the initial traction force and the traction force value at release (P > 0.05). There was no
statistically significant difference in lower limb rotation angle between patients with long intramedullary nails
fixation and patients with short intramedullary nails fixation (P > 0.05). Conclusion The use of RSS during surgery

can obtain detailed values of lower limb traction force, thereby ensuring the safety of surgery and collecting data for

intelligent reduction.

Keywords: resistive strain gauge sensor; lower limb traction surgery; measurement; application
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