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Survey of Damage to 602 MR Scanners after the Great East Japan Earthquake
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An earthquake of 9.0 magnitude, the largest in modern Japanese history, struck east Japan on
March 11, 2011. We investigated hazards and observations related to magnetic resonance (MR)
scanners in this earthquake to evaluate potential risks and consider further prevention or minimiza-
tion of damage from and injury of patients in such large earthquakes.

The investigation team funded by MHLW sent questionnaires to the 984 facilities with installed
MR scanners in the 7 prefectures of east Japan (Iwate, Miyagi, Fukushima, Ibaragi, Chiba, Tokyo,
Saitama) and collected 458 responses (46.6%) with information on 602 MR scanners (144 units<
0.5 tesla; 31 one-T units; 371 1.5-T units; and 56 units >3T). Significant differences in damage were
observed between seismic scale 5 and 6 (x2 test, P<0.001 for all items of damage checked). The fre-
quencies of typical damage were displacement of magnets (12.4%), failure of the chiller or air con-
ditioning (9.6% ), rapid decrease in liquid helium (8.4% ), damage to magnet enclosure and its equip-
ment (7.6% ), damage to shielding of the MR scanner room (6.1% ), damage to the quench duct (4.5
%), breakage of devices anchoring system cabinets (4.4% ), damage to the magnet base (3.9%), and
flying of metal components (1.5% ). Twelve facilities reported flooding by the subsequent tsunami,
and quench was confirmed in 19 facilities. No fire damage was reported. It was confirmed that no one
was severely injured in MR scanners, and base isolation of the building was very useful in completely
preventing damage even at seismic scale 7. In the future, training for evacuation and establishment of
a standard protocol for emergency shutdown of MR scanners, onsite checking by MR operators, and
emergency power plant equipment to maintain chiller for MR scanners will further ensure MR safety
in an earthquake.
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