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Abstract

Minimally invasive surgery of gastrointestinal tract is one of the most widely applied minimally
invasive surgeries. Compared with traditional surgery, it can reduce postoperative pain and shorten
the recovery time. However, due to the lack of direct feedback of open surgery, doctors are prone
to misoperation, resulting in postoperative sequelae. Therefore, this paper designed a replaceable
multifunctional detection nail anvil to achieve the internally installed force sensor and impedance
sensor, and completed the research of pressure sensors and correction of pressure value, so as to
reduce the adverse impact of doctors’ subjective judgment on surgical results. The experimental
results show that the sampling rate of the system is 50 SPS, the stability error of the system is
0.543%, the calibration range is 0~60 N, the minimum pressure resolution is 0.3 N. The experi-
mental results show the good measurement accuracy of the device, and the system detection is
relatively stable, what's more, the nail anvil can be reused after replacing nail bin and disinfection.
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Figure 1. (a) Physical diagram of pressure calibration test platform. (b) Structural block diagram of elec-
tric stapler system
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Figure 2. Schematic diagram of structure design of electric stapler. (a) Overall structure; (b) Schematic
diagram of sensor layout and clutch function
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Figure 3. Stress strain nephogram of the nailing anvil (electronic version is color picture)
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Figure 4. (a) Serial port reading pressure change curve with time I: No-load stage II: Loading stage III: Unload-
ing stage IV: No-load stage; (b) Forward load change with time; (c) Voltage change with time under forward load;

(d) Voltage change with load after inverse fitting
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