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Endotracheal Tube Position Abnormality Alert System
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Endotracheal tube (ETT) placement is an important invasive
medical procedure to assist patients with acute respiratory
failure. Unplanned extubation is an accident that occasionally
occurs during medical care. Most cases of unplanned extubation
require emergency reintubation. These accidents can lead to
prolonged mechanical ventilation, prolonged hospitalization,
and even death. These accidents not only increase the
investment in nursing manpower and time, but also increase the
consumption of medical resources. Therefore, in the intensive
care unit (ICU), in order to avoid unplanned extubation, it is very
important to sequentially and regularly confirm the proper
position of the ETT. In order to improve patient safety and
medical care quality, we developed “Endotracheal Tube Position
Abnormality Alert System”. In the existing workflow of clinical
care (ICU patients usually receive chest X-rays every 2-3 days
due to their own disease needs), the model automatically
evaluates the position of the ETT in trachea on the chest X-ray
and present the results to the warning system in real time.

M E Technical Introduction

REABUERRERRHE IATShBNBENXLER  JBA
ITEERLY - AREDHTERZIREXALERPREANELE - HER
BNERNEFERERASREEER DR EAEANENUERTES -
EERRYBEMBEAZNER AL HBERR > EMEERERNE
BRE BEERERHE - EBRAUBSCLEQDPIIER (Carina) fif
B IMEESHEREAE (Endotracheal tube * ETT) EH&HE

(Tracheal tube s TT) e DR(§HIFICarinaRETT » BlEE—FHHE
CarinaRETTRHENER  QRFLEETTRESHEBEABR  ELHE
ETTHUERSHE - EMEHFEHEHNEMESHRE -

“Endotracheal Tube Position Abnormality Alert System” for
assessing the appropriateness of ETT position is designed to use
the chest X-ray images taken by the patient to automatically
evaluate the position of the ETT in the patient's chest X-ray
images in real time. Its main purpose is to assist clinical medical
personnel to quickly and accurately determine whether the
position of the endotracheal tube is proper, detect and deal with
improper positioning earlier, and reduce the risk of
complications, thereby reducing the unplanned extubation rate
and improving the quality of care. By predicting the position of
the carina in chest X-ray images, and confirming whether there is
ETT or tracheal tube (TT). If carina and ETT are detected, the
distance between carina and the tip of the ETT is further
calculated, and at the same time, it is evaluated whether the ETT
is inserted too deeply. to determine whether the position of the
ETT is proper, thereby preventing unplanned extubation.
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1. Automatically assessing the position of the endotracheal tube
on chest X-ray images reduces the subjective nature of
manual assessment and enhances objectivity in evaluation.

2. Early detection and appropriate measures to address
inappropriate endotracheal tube position, to improve the
efficiency and safety of the treatment process, and to reduce
the risk of complications and unplanned extubation.
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