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A questionnaire survey on X-ray CI examination exposure in Gifu prefecture — A follow-up
study after effort to optimize radiation dose —
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[Abstract]

This study aimed to verify the usefulness of providing seminars and feedback data on computed tomography (CT) dose
optimization.

A questionnaire-based survey on CT radiation exposure was sent to all medical institutions in the Gifu Prefecture, Japan,
that received the seminar and feedback data.The survey collected details of the area, number of beds, CT scan equipment,
acquisition/reconstruction parameters, volume CT dose index (CTDLo) and the dose length product (DLP), and impres-
sions of the seminar.

The response rate was 86% (18/21).Thirteen (72%) respondents indicated the “It was very informative” option regarding
the special lecture in the seminar. The number of respondents who changed the acquisition/reconstruction parameters for
head, chest, chest to abdomen, and abdomen to pelvis were 5 (28%), 3 (17%), 3 (17%), and 4 (22%), respectively. After the
seminar, median values for both CTDLa and DLP were less than the Japanese diagnostic reference levels, and CTDIya for
the abdomen to pelvis was significantly lower than our previous study.

Providing feedback data and educative seminars proved beneficial for CT dose optimization.
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Fig.2 Distribution of (a) vendors and (b) the
number of data acquisition systems for CT
scanners owned by the institutions that
participated in the survey.
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Fig.1 Number of responses by (a) area in the Gifu
Prefecture and (b) the number of beds.
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Fig.3 Impressions of the first questionnaire report
(a) and special lecture (b).
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Fig.4 Change in the acquisition/reconstruction
parameter settings after the seminar for

head (a), chest (b), chest to pelvis (c), and

abdomen to pelvis (d).
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Number of responses for each changed parameter.

Change parameters

Number of responses

Head Chest Chest to pelvis  Abdomen to pelvis

Exposure setting 2 2 2 2

Use of CT-AEC 3 0 0 0

Use of iterative reconstruction 2 1 1 1

Use of deep learning reconstruction 1 1 1 1

Use of low pass filter 0 0 0 1

Use of soft kernel than standard 0 0 0 1

Low tube voltage scan 0 0 0 1
Table 2 Summary of CTDIw in each exam regions.

CTDlo (MGy)
Region
Average Median 75th percentile  DRLs 2015 DRLs 2020
Head 61.9 57.3 67.8 85 77
Chest 9.2 10.3 12.2 15 13
Chest to pelvis 14.8 141 15.6 18 16
Abdomen to pelvis 11.9 11.0 13.6 20 18
Table 3 Summary of DLP in each exam regions.
DLP (mGy-cm)
Region
Average Median 75th percentile  DRLs 2015 DRLs 2020

Head 1058.5 992.7 1147.8 1350 1350
Chest 356.5 432.7 450.0 550 510
Chest to pelvis 872.7 932.7 1079.8 1300 1200
Abdomen to pelvis 626.8 557.7 715.7 1000 880
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Fig.5 A comparison of CTDl.o for head (a), chest
(b), chest to pelvis (c), and abdomen to
pelvis (d).
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Fig.6 A comparison of DLP in head (a), chest (b),
chest to pelvis (c), and abdomen to pelvis
(d).
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Fig.7 Institution-wise comparison of CTDlv. for head (a), chest (b), chest to pelvis (c), and abdomen to pelvis (d).
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Fig.8 Institution-wise comparison of DLP for head (a), chest (b), chest to pelvis (c), and abdomen to pelvis (d).
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R DA

Fig.l IXBEE®D (a) #igile (b) HWEBOEIZEL

Fig.2 7Yo—hE&EEERORETS (@) CTOX—H—8
KU (b) data acquisition system (DAS) #.

Fig.3 #IE7 Vo —hiRE (@) BLORRIEEE (b) ORE.

Fig.4 BBES (a), HIEB (b), MIHSEHE (0), HLUE
HoEE (d) [CHBITDIHRRBORF v KFER
BRI\ OXA—Y—REDERE.

Fig.5 B0 (a), KIER (b), MIHMHSEHE (0), HLUE
HHoBEE (d) DCTDhaDELE.

Fig.6  BEEF (a), KIER (b), MIHHSEE (0), BLUER
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Fig.7 BBEF (a), KIEB (b), MIHBHSEHE (0), HLUER
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Fig.8 B8R (a), KIER (b), MIHMHSEE (0), BLUER

HoBHE (d) ORFERODLPODLLE.
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