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Editorial on Artificial Intelligence in Thoracic Disease: from Bench to Bed

Artificial intelligence in thoracic diseases: the next technology to
improve individual precision medicine

Precision medicine, also called “individualized medicine”, mainly focuses on preventing and treating diseases tailored to the
patient according to the patient’s genes, environment, and lifestyle. Its purpose is to treat the right patient at the right time
in the proper way. Past precision medicine research tended to divide all patients into different subgroups based on evidence-
based medicine, and different treatments were given to each subgroup. However, precision medicine should be tailored to
each patient’s unique treatment plan, which is difficult because it is impossible to write such medical guidelines or expert
consensus. The development of artificial intelligence technology is expected to provide a personalized treatment plan for each
patient’s condition to provide genuinely individualized treatment.

There is an old saying in China that the superior doctor prevents illness, while the inferior doctor treats actual illness. This
is true in the field of respiratory medicine today. For lung cancer and other malignant diseases, early diagnosis and treatment
are essential measures to improve the survival of patients, and their effects are far better than any innovative treatment
developed for advanced diseases. For chronic obstructive pulmonary disease, early diagnosis and timely intervention can also
significantly improve the prognosis of patients. Early diagnosis has become very important in modern medicine, especially for
respiratory diseases. Early diagnosis based on imaging with the assistance of artificial intelligence can significantly improve
the stability and accuracy of diagnosis while saving labor costs. In the final stage of lung disease, drug screening based on deep
learning and acceleration of clinical trial recruitment based on machine learning have also significantly improved research
efficiency, allowing new drugs to be used in patients faster. Therefore, for respiratory physicians, mastering and learning how
to use artificial intelligence is an inevitable trend in the future.

The advancement of surgery results from the mutual improvement of surgeons’ skills with the advancement of science
and technology. In the 1990s, due to technological advancement, thoracoscopy was invented, and thoracic surgery entered
the era of minimally invasive surgery. Thoracic surgeons can complete complicated operations such as radical resection of
lung cancer, thymoma resection, and even tracheal carina reconstruction under video-assisted thoracic surgery (VATS).
Subsequently, thoracic surgeons creatively proposed surgical approaches such as uniportal VATS and tubeless VATS to
further improve enhanced recovery after surgery.

With the invention of the da Vinci robotic system in the 20th century, we entered the era of “semi-intelligent” surgery.
The so-called da Vinci robotic system is actually just a remote-control system and cannot perform operations independently.
It still requires the operation of human experts and does not perform real robotic surgery, so we prefer to call it “semi-
intelligent”. However, with the advent of the robotic system, the increased human abilities have made surgical operations
more stable and more refined, and surgeons have become calmer during the operation (because surgical gowns do not
bind them). Later, the skills and wisdom of surgeons are always endless, and complicated and innovative operations such as
uniportal da Vinci robotic surgery and tubeless da Vinci robotic carinal reconstruction surgery are performed endlessly.

As thoracic surgeons, we know clearly that surgery will never have the “best innovation”, only the “next best innovation”.
Thoracic surgeons must understand the basics of artificial intelligence and learn to better understand its potential benefits
instead of resisting innovation so that they can better evaluate, understand, and ultimately improve the safety of patients and
themselves during the perioperative period. Surgical artificial intelligence has shown great potential in preoperative diagnosis,
surgical planning, intraoperative guidance, surgical identification, surgical safety quality control, postoperative diagnosis,
survival prediction, and other aspects. The final application in any aspect can change clinical practice, improve the efficiency
of surgeons, improve patient safety, and improve patients’ prognosis.

We organized this special series to allow respiratory physicians and thoracic surgeons to better understand the artificial
intelligence technology currently applied to thoracic diseases, grasp the cutting-edge artificial intelligence cross-research
progress, and inspire more respiratory physicians and thoracic surgeons to participate in the development and design of
artificial intelligence-related research. The ultimate goal is to allow patients to receive better quality personalized treatment,
which will lead to a better prognosis.
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