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Abstract: Due to the spread of COVID-19, many patients with severe respiratory diseases have occurred worldwide,
and accordingly, the use of mechanical ventilators has exploded. However, hospitals do not have systematic risk man-
agement, and the Medical Device Regulation also provides medical device risk management standards for manu-
facturers, but does not apply to devices in use. In this paper, we applied the Failure Mode Effects Analysis (FMEA)
risk analysis technique based on the International Standard ISO 14971 (Medical Devices-Application of risk man-
agement to medical devices) for 85 mechanical ventilators of a specific model in use in hospitals. Failure modes and
effects of each parts were investigated, and risk priority was derived through multiplication of each score by preparing
criteria for severity, occurrence, and detection for each failure mode. As a result, it was confirmed that the micro-
processor-based Patient Unit/Monitoring board in charge of monitoring scored the highest score with 36 points, and
that reliability management is possible through systematic risk management according to priority.

Key words: Mechanical ventilator, ISO14971, FMEA, Medical device, Risk management, Reliability
management
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Fig. 1. Block diagram of mechanical ventilator system
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Severity

Description

Score

Catastrophic
Serious
Medium

Moderate

Not significant the effect of therapy

Failure threatening the patient's life
Failure threatening the effectiveness of therapy and posing health risks
Partial device failure, reduce the effectiveness of therapy

Partial device failure that affects the user's capabilities of the device

N W

Partial device failure that does not affects the user's capabilities of the device or 1
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Table 2. Score of occurrence

Occurrence

Score

Description

Almost certain

Very common

Frequent
Uncommon

Improbable

It can occur several times a year
It can occur 1~2 per a year

It can occur 1~2 per 10 years

It can occur 1~2 per 20 years

It didn’t happen within 20 years
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Table 3. Score of detection

Detection Description Score
Impossible No possibility of early detection 5
Improbable Early detection only in rare cases 4

Frequent Early detection in less than half of the cases 3

Very common Early detection only in most cases 2
Certain Early detection is certain in all cases 1
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Patient Unit  Monitoring Board malfunction unable to monitor 4 3 3 36
Patient Unit  Expiratory section Expiratory cassette malfunction flow measurement valueincorrect 3 5 2 30
Patient Unit Control Board malfunction unable to control 4 2 3 24
Control Cable Breakage ventilation stop 3 4 2 24
Patient Unit  Inspiratory section  Air Gas Module  malfunction unable to supply air gas 5 2 2 20
Patient Unit  Inspiratory section Oy Gas Module malfunction  unable to supply oxygen gas 5 2 2 20

Humidifier =~ Temperature Probe malfunction T measurement value incorrect 2 5 2 20
Humidifier Cable for tube heater malfunction unable to heat cable 2 5 2 20
Support Arm Breakage disconnect patient circuit 2 5 2 20
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