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人工知能を用いた医療機器と市販後性能変化

公益財団法人医療機器センター医療機器産業研究所

Artificial intelligence (AI) in medical devices 
and post-marketing machine learning
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Abstract
　　Artificial intelligence (AI) is now applied to various medical devices; specifically, computer assisted 
detection (CAD) systems are currently employed in radiology imaging.
　　In Japan, several CAD systems were approved using the conventional pattern matching algorithm in 
the mammography screening field. The CAD systems cannot be used as the “first reader” as they only 
assist radiologists; thus, the radiological images must first be read by the radiologists. Subsequently, CAD 
systems can be used to prevent oversight. Recently, AI assistance was applied to colonoscopy screening. 
The software analyzes the image of the colonoscope, and shows the probability of neoplastic/non-neoplastic 
disorders. Magnetic resonance angiography also needs AI support. An AI-based software detects cerebral 
aneurysm using a deep-learning based algorithm. The Medical Practitioners Act, Article 17, stipulated that 
medical practices must be performed by licensed medical doctors who must take all responsibility even if 
they have adopted AI assistance.
　　In the United States, AI software has been employed to realize the automatic diagnosis of diabetic 
retinopathy without final confirmation by medical professionals. The software analyzes fundus images and 
provides positive/negative results; in the positive case, a physician refers the patient to an eye care 
specialist, and in the negative case, the patient should be rescreened one year later.
　　Additional learning in the post-market phase may increase the performance, but is also under the risk 
of degradation. In Japan, supplemental application is required for upgrades. In the US, a pre-certification 
program is being run on a trial basis. If a company can demonstrate a culture of quality and organizational 
excellence, the review process is omitted or minimized depending on the risk of software.
　　Despite having many issues with regard to its application to medical devices, AI is a promising 
technology that should be spread globally.
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