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Abstract: Objective  To provide data base for the development of X-ray computed tomography (CT) diagnostic refer-
ence levels suitable for the physical characteristics of residents in Qingdao City, China. Methods A total of 3351 cases of
adult CT scan data derived from 14 devices were randomly selected from three tertiary hospitals and one primary hospital
from January 1 to December 31, 2022. CT examination was performed on the brain, paranasal sinus, neck, chest, abdomen,
cervical vertebrae, and lumbar vertebrae. The cases also included CT angiography (CTA) data on the brain, neck artery, pul-
monary artery, and aorta. The data types included tube voltage (kV), effective tube current (mAs), computed tomography
dose index volume (CTDI,,), and dose length product (DLP). The 1st, 2nd, 3rd quartile values of CTDI,, and DLP were
calculated. Results Large differences were observed in DLP among different body parts of adults. The DLP value showed
a descending order of craniocerebral CTA, craniocerebral CT, abdomen CT, lumbar vertebral spiral CT, aorta CTA, pulmon-
ary artery CTA, paranasal sinus CT, chest CT, cervical vertebral spiral CT, and neck CT. The 3rd quartile DLP values of the
brain and neck were 657.9 and 228.1 mGy * cm, respectively. The CTDI, of the brain was largest (3rd quartile, 52.0 mGy)
and the CTDI,, of the chest was smallest (3rd quartile, 8.2 mGy). Conclusion  There are significant differences in CT.
DI, and DLP between different body parts of adults in Qingdao City, and CT radiation dose levels are relatively low com-
pared to other regions in China and other countries.
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Table 1 CT scan parameters for different body parts of adults

. EHEKV B /mAs

e i e + FRifE A bl BIE + bz iz

Pt 110~130 125.20+6.30 130 100~250 186.42 £ 74.25 250

A% 100~130 123.54+535 120 100~180 12932 +29.09 150

i 120~130 126.00+4.92 130 100~120 10256 +6.71 100

& 100~130 122.56+7.55 120 30~150 82.76+23.78 80

[pes 110~130 126.34+5.03 130 83~150 100.19 + 4.46 100

ik 70~130 107.68 +22.00 110 100~531 259.24  160.95 231

2213 80~140 10419+ 16.62 110 183~603 314,00+ 119.28 270

FCTA 120~130 125.27+5.01 130 120~250 158.56 +40.84 120

HIHCTA 120~140 122.50+5.03 120 100~250 185.83 +33.04 200

JfiZhkCTA 110~130 115.12+5.11 120 80~250 12576 £27.19 120

FEHKCTA 110~120 113.80 +4.87 110 80~250 126.20 £ 38.64 100

F2 WARFAL CT ki &
Table 2 CT radiation doses of different body parts of adults
25% 50% 75%
Fiina S AT
CTDI, DLP CTDI,y DLP CTDI, DLP

iy 12 347 414 4974 488 619.0 52,0 649.3
a% 11 344 15.2 250.7 287 3853 35.6 446.9
i 11 340 7.8 1613 10.3 1875 10.5 28.1
f# 14 459 7.0 217.6 74 253.6 8.2 285.7
M 11 335 10.2 4428 10.6 486.8 11.0 548.0
i 11 333 114 198.0 12.9 233.6 142 258.0
A 11 333 153 4150 18.0 474.0 203 534.70
FCTA 7 21 155 366.5 216 5342 283 6579
HHCTA 7 213 155 4432 16.1 4828 17.7 551.2
JifiZkCTA 7 212 7.5 292.9 10.2 3759 11.6 4339
EZMCTA 7 214 75 401.1 7.6 434.1 7.8 468.3

¥ affifii ACTDI,, o CTDI, o #fmGy, DLP¥.{mGy * cm.

KA CTAC75% A8 657.9 mGy - cm), 33
B/N(T75% fir1E 228.1 mGy * cm).

25 CTHR#ANELEALFELIMBLERER 5
2018 A o [ T A= fid e 2 04 2 R A IR (XS 4R AL
Wi 2 3R AE N2 B 2% K (WS/T 637—2018) )2
FHEE, S YO B & #8462 CTDI,, A1 DLP ) 75% fi7. 4318
B0 B ARAE . 3Nk CTA Z 518 K, DLP £ 47k bx
M) 1/3€0.325 %) s JEMEZE 7 B /)y, DLP 2247 Mk A i
1) 0.92 fi5, W3 3.

5 [ P At b RN [ A8 F U2 L g WLk 4
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3 i

CTDI,, 5 W& PERE M AR Z 547 5%, DLP (1)K
ANFEIRT CT HARTEH, 83 35 m AR A
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75% r FAE Ry FE — i X 1112 W 2 2% K F (DRL) ™,
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Table 3 Comparison of CT radiation doses in different body parts of adults in Qingdao with the industry standard
(3rd quartile values)

Pt B B i fE Bt 33 FilifiiCTA HHCTA iz Bk CTA EZBKCTA
i CTDI,y 52 35.6 10.5 8.2 10.8 14.2 20.3 28.3 17.7 11.6 7.8
AU
DLP 649.3 446.9 228.1 285.7 548 258 534.7 657.9 551.2 4339 468.3
J— CTDI, 60 40 25 15 20 - 25 40 30 - 20
2
DLP 800 520 590 470 790 - 580 1390 1130 - 1440

V2 LEAT: CTDL, HmGy, DLPmGy * cm; 2.5 ACTDL; 3. “"Fn LEUE . 4. 508 RIS % k[ 12].

T4 MANBEAL CT A& 5151 By oAb X A (75% {48

Table 4 Comparison of CT radiation doses in different body parts of adults in Qingdao with other regions in China
(3rd quartile value)

i A% HE mH O BR¥ B B MIBCTA  BUBCTA  MEIKCTA  EZIBKCTA

- CTDI, 52 356 105 82 108 142 203 283 17.7 116 78
DLP 649.3 4469 2281 2857 548 258 5347 657.9 5512 4339 468.3

A CTDL, 50 - 19 2 - 32 - - -
DLP 659 - 525 632 - 479 - - -

S CTDI,y, 5676 - 1558 1771 - 25.53 - - -
DLP 751.24 - 5159 603 - 562.7 - - -

e CTDI,| 65.67 2932 115 14.33 2823 31.07 - - -
DLP 860.74 490 /2L 67078 54893 6267 - - -

Lo CTDI,y, 57 - 1 16 - 18 - - -
DLP 862 - 361 593 - 530 - - -

— CTDI 57 - 11 16 - - ; } ]
DLP 760 - 395 625 - - - - -

CTDL,, 516 - 17.6 238 - - - - -

A DLP 914 - 541 897 . - - - -

VE: 1L : CTDI,  AmGy, DLPAMGy + cm; 2. ffifli ACTDL,; 3. “Fon A . 4. 500508 W5 % SCR[13-18].

RS MABEAL CT Smbtii & E AN A X AL (75% i)

Table 5 Comparison of CT radiation doses in different body parts of adults in Qingdao with regions in other countries
(3rd quartile value)

il BE i N B itk ke
- CTDly 52 356 105 82 108 142 203
DLP 649.3 4469 28.1 2857 548 258 5347
- CTDI 522 - 134 7.6 89 209 20.6
DLP 969.8 - 597.1 3242 4137 508.7 7385
s CTDly 48 - - 8 8 17 -
DLP 807 - - 348 436 455 -
SRR C10b X ) ) i ) ) )
DLP 929 174 - 327 521 - -
) CTDly 7 - - 13 18 - -
HAR DLP 1350 - - 510 880 - -
— CTDly 51 - - 7 12 - -
DLP 1057 - - 295 643 - -
kR CTDIy 52 - 17 10 13 23 20
DLP 880 - 450 390 600 470 670

V2 147 CTDI, WGy, DLPymGy

om; 2. F R . 3 A5 RIE LS SCR[19-24]
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Figure 1 Comparison of DLP in different body parts of adults in
Qingdao with other regions in China (3rd quartile value)
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Figure 2 Comparison of DLP for the head, chest, and abdomen
of adults in Qingdao with regions in other countries

(3rd quartile value)
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