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Survey of power outage response of each modality and angiography equipment with surgical
procedures at medical institutions nationwide
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[Abstract]

Japan has experienced many types of natural disasters, and it is more vulnerable to earthquakes, floods and landslides
than other countries. Under these circumstances, medical institutions are required to take disaster countermeasures to
ensure business continuity in the event of a disaster. To this end, we conducted a questionnaire survey of power outage
countermeasures for each modality and angiography equipment used in surgical procedures. The results showed that
59% of the medical facilities were able to operate angiography systems using their own power generation. In addition,
17% of the medical facilities that experienced a power failure during angiography/IVR stopped the procedure.
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Table 1 Attribute information of medical institutions.
a) Number of hospital beds. b) Regional ratio of medical institutions.
c) Number of disaster base hospitals.

b) Regional ratio of medical

a) Number of hospital beds N (% N N (%
) P (%) institutions (%)
= 600 beds 75 (33%) Hokkaido / Tohoku regions 57 (25%)
300-599 beds 106 (46%) Kanto region 57 (25%)
< 300 beds 47 (21%) Chubu region 36 (16%)
c) Number of disaster base hospitals N (%) Kinki region 30 (13%)
Disaster base hospitals 172 (75%) Chugoku / Shikoku regions 22 (10%)
Non-disaster base hospital 56 (25%) Kyushu / Okinawa regions 26 (11%)
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Angiography systems (n=659 ) |277 (42%) 382 (58%) Angiography systems (n =228 ) | 93 (41%) 41 (18%) 38 (16.5%) 56 (24.5%)
CTsystems (n=675) 240 (36%) 435 (64%) CT systems (n=228) | 69 (30%) 76(33%) 45 (20%) 38 (17%)
X-ray imaging systems (n=935) 329 (35%) 606 (65%) X-ray imaging systems (=228 ) | 65 (28.5%) 96 (42%) 38 (16.5%) 29 (13%)
MRIsystems (n=533 ) [139(26%0) 394 (74%) MRI systems (n=224) | 141 (63%) 26 (12%) 36 (16%)
21 (9%
X-ray TV systems (n=707 ) 160 (23%) 547 (77%) i
Xeray TV systems (n=224) | 142 (63%) 40(18%)  26(12%)
Radiation therapy systems (n=272) |37 (14%) 235 (86%) i (7/%)
Radiation therapy systems (n=170) | 147 (86%) a0
T 3(2%) 3 (2%)
Nuclear medicine imaging systems (n=417) |48 (12%) 369 (88%)
Nuclear medicine imaging systems (n=199) | 175 (88%) // 18 (9%)
Number of systems that can be operated 2(1%) 7 14@%)
Number of systems that cannot be operated 0 >0-<50 = >50-<100 =100

Fig.1 Percentage of units by modality operating
during on-site power generation.
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Fig.2 Percentage of medical facilities by modality
operating during on-site power generation.
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0% 20% 40% 60% 80% 100%
| | |
Electronic medical record system n=220 | 61 (28%) 117 (53%)
||

Radiology Information System n=210 |59 (28%) 111 (53%)

,
| /

57(26%) 115 (52%)

Picture Archiving and Communication
Systems n=220

AN
N
DICOM video network system n=196 77.39%) | 88 (45%)
|
Radiation interpretation report system n=213 | 82 (39%) 92 (43%)

Medical accounting system n=206 | 77 (37%) 95 (46%)
I

| |
Not all available Partially usable = All available

0% 20% 40% 60% 80% 100%

|
Angiography systems (n=228) |55 (24%

-
X-ray imaging systems (n=228 ) |45 (209
MRty (n=22¢) [ TBIGAIN 1)

Xoray TV systms (n=224) |39 (1700000

Radiation therapy systems (n=170) | 52 (31%)

Nuclear medicine imaging systems (n=199 ) |43 (229

Medical information system (n=220) 55 (24%

Number of system failures during power outages
# Number of system non-failures during power outages

Fig.3 Percentage of medical facilities with medical
information systems that are operated during
on-site power generation.
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Fig.4 Percentage of medical facilities experiencing
failures by modality during power outages.
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Failure of PACS n=228 |2

Stopped UPS n=228 |

Stopped systems due to lightning strikes n=228 \
Air conditioner failure n=228 ‘

Loss of medical image data n=228 |

Power breaker fire n=228 ‘

Number of failures = Number of non-occurrence of failures

Fig.5 Factors Contributing to Modality Failures
During Power Outages.
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Fig.6 Percentage of medical facilities where power
outages occurred during angiography/IVR.
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generation
24 (40%)
Resume procedures after
normal power is restored
26 (43%)

The procedure was
terminated

15 (7%)

82 (36%)

3 (1%) n=228

A power outage task force is set
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No power outage task force is set
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0
128 (56 A’) To be established in accordance
with the Disaster Preparedness
Committee

unknown

Fig.7 Percentage of medical facilities responding
to patients in the angiography room during
a power outage.

Fig.8 Establishment of emergency response head-

Table 2 Possession of power outage response manuals.
a) Institutional possession of equipment recovery manuals.

b) Institutional possession of patient response manuals.

quarters in the event of a power outage.

a) Institutional possession of
equipment recovery manuals

Equipment classifications

Angiography systems (n=228)

CT systems (n=228)

X-ray imaging systems (n=228)
MRI systems (n=224)

X-ray TV systems (n=224)
Radiation therapy systems (n=170)

Nuclear medicine imaging systems (n=199)

b) Institutional possession of
patient response manuals

N (%) N (%)
187 (82%) 95 (42%)
201 (88%) 104 (46%)
170 (75%) 93 (41%)
208 (93%) 123 (55%)
169 (75%) 85 (38%)
143 (84%) 84 (49%)
157 (79%) 79 (40%)
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n=228

Training is conducted on a
32 (14%) regular basis on an annual
basis

Training is conducted on
45 (20%) an irregular basis

138 (60%) It's done as a disaster drill

No training provided

13 (6%)

Fig.9 Percentage of medical facilities that conduct
training in response to power outages during
angiography and IVR.
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