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Abstract: Objective To investigate the reference level of surface radiation dose of digital radiography (DR) among
adult examinees in Beilun District, Ningbo City, so as to provide insights into the optimization of the parameters of DR
systems and rational management of the radiation dose. Methods Based on the cloud imaging system covering 14 DR
systems in 11 public hospitals in Beilun District, the diagnosis of adults receiving DR and DR systems check were col-
lected from May 2020 to April 2021. The air kerma—area product (Px.) was selected as a measure, and the local diag-
nostic reference level (LDRL), the regional median dose (RMD), the regional lowest dose predicted level (LDPL) and
the typical dose in the DR imaging room were defined using the quartile method according to the examination site, pro-
jection direction and radiography positions. The PKA value was transformed into incident air kerma (K. .), and com-

pared with the recommended value in the Requirements for Radiological Protection in Diagnostic Radiology (GBZ 130-
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2020). Results DR was performed among 133 065 person—times from May 2020 through April 2021 in Beilun District.
The greatest RMD was found on abdomen AP DR in the supine position (120 pGy + m*), and the lowest RMD was

seen on chest PA DR in the standing position (17 wGy + m’). The maximums of typical dose in the DR imaging room
on chest PA (33 vs. 30 pnGy « m*), abdomen AP (161 vs. 153 pwGy + m*) and pelvis AP DR (164 vs. 162 pGy + m?)

were greater than LDRL in the supine position, and the minimums of typical dose on chest PA (10 vs. 11 pGy + m?)

and chest LAT DR (33 vs. 34 pGy + m*) were lower than LDPL in the standing position. Following transformation into
K..., the LDRL ranged from 0.27 to 3.80 mGy, and the maximums of typical dose ranged from 0.25 to 3.55 mGy,

which was much lower than the recommended dose proposed in the national criteria. Conclusions The reference level

of surface radiation dose of DR is established among adults in Beilun District, which is lower than the recommended

dose in the national criteria of China. Such a reference level may be employed by medical institutions for optimization

of the parameters of DR systems.
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Table 1 The DRLs of DR among adults in Beilun District
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Ko Iiizf PRI i Pall/ (Gy - ) m%wiffﬁifzzmem
Examination site Position
direction LDPL  RMD LDRL I KA Max Fe/IME Min
JG# Chest JEHTE PA 37437 Standing position 11 17 27 25 10
[iMyi Supine position 14 20 30 33 15
M TAT 374V Standing position 34 51 68 67 33
JIE# Abdomen HiIJR L AP 3743 Standing position 69 96 116 101 81
FiM3; Supine position 77 120 153 161 84
HHfE Thoracic vertebra WG 7 AP 3711 Standing position 49 69 91 86 55
FiMV; Supine position 57 84 108 108 59
M7 LAT A7Av7 Standing position 63 89 115 113 63
fiMyi Supine position 74 104 126 122 78
JEHE Lumbar vertebra iz AP 37437 Standing position 56 82 107 95 69
fiMsz Supine position 66 96 118 115 73
WA LAT 3747 Standing position 69 103 154 145 74
[iM3z Supine position 76 113 168 157 79
B 7 Pelvis WG AP 374 Standing position 60 80 101 — —
[iM3z Supine position 80 115 162 164 89
#EHT Hip joint HiIJE L AP [iM3 Supine position 30 43 64 62 34
W =7 FRINHUEA B ALY, MOGH MR . Note:  “— represented that there was no typical dose due to only one DR

system for pelvis AP examination in the standing position.
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Table 2 The LDRLs, maximums of typical dose and recommended doses of DR among adults in Beilun District

i Sl G ON MR e

K.. ff/mGy

Koo bl e R ALL DRLRIEEFEAR HLB A RS Ek (
Examination site PI‘(')J(-BCIT()H Position DAL crteria LDRL  Maximum of typical dose in
direction recommended dose/mGy
DR imaging room
TR Chest JE T PA V37 Standing position 04 0.27 0.25
FiM Recumbent position 0.37 0.40
M7 LAT A7V Standing position 1.5 0.67 0.66
& Abdomen T AL AP A7 Standing position 1.50 1.30
[iM Recumbent position 1 2.30 242
B HE Thoracic vertebra HiJ5 7 AP A7 Standing position 1.77 1.67
[iMi Recumbent position ! 2.44 2.44
57 LAT 37 f37 Standing position 2.09 2.06
[iM Recumbent position 20 2.85 2.76
JEAE Lumbar vertebra HiJ5 157 AP 3243 Standing position 2.08 1.85
[iMi Recumbent position 10 2.67 2.60
M7 LAT 3747 Standing position 2.99 2.82
FiM Recumbent position 30 3.80 3.55
4% Pelvis HiIJE 7 AP S2AV Standing position 1.22 —
FiMY Recumbent position 10 243 2.46
BESEY Hip joint HIJS 17 AP [iM; Recumbent position 10 2.41 2.34
e 7 TR AHUB A G, MOCH M E KA . Note:  “—” represented that there was no maximum of typical dose

due to only one DR system for pelvis AP examination in the standing position
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