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Fig. 1. Distribution of medical institutions for patient dose measure-
ment.
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Fig. 2. Rando man phantom.

Fig. 3. Glass dosimeter used for patient dose measurement.
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Fig. 4. Diagram of Patient dose measurement.

Fig. 5. Radiographic image of Skull PA & LAT.
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(Table 1).

HeloMe] FEREE 71% Pt

Table 1. Different Exposure Types depending on Medical Institutions in
Skull Radiography.

Skull
Types of medical
institution AEC Manual
mode mode
Medical center 48 32
Hospital 9 22
Clinic 3 7
gl FHRARMN HAM] ez 1?5%}-% H|3 7
Mg Az T2 AR aag e #YA B
[e)

£ 5600 KVpE AHEHITL, BEAOE 75 KpE AHS
som 75000 SBehs ABAREAENE 77 kvpE
AR T S A AALA = #PA] BEY
2 51~90 kvp2 AF88tQal, HFHoZ 72 kvp2 AL
Shglom A3AEslgrol: 75 kVpE AMgaha itk
(Table 2),

Table 2. Different Tube Voltages in Skull Radiography.
(unit: No. of equipment)

T“bfk\\;z;tage Skull PA Skull Lat
51-55 0 1
56-60 2 3
61-65 2 8
66-70 35 43
71-75 33 44
76-80 40 15
81-85 6 4
86-90 3 3
FAF-AF(mAs)S] EXE AEd F5 219

A AP A= 1~125 mAsE AFESF o], Faado
2 24,27 mAsE A3 16~20 mAs & 21~25 mAs
£ AREsh= AAI7E Z47) 240, 240 G 24 48tfof] &
Fato] A 39.64%0l FeFRA e, 6~15 mAs, 26~40
mAsE ARESRE FX7E A2 24.7%, 27.3%F FE 6~40
mAs7} ThFBHAl AREEQTHTable22), T3 S A2
AN E 1~125 mAsE AP%O}MJ?%,

22.69 mAsZ ARE8HITh F2 1620 mAsS AH83HS]
on 28.9%¢l Ikt L Qo= 6~15 mAs H
21~25 mAs7} sl ARSE AL Qe B o2 YERT
gt TR FW A2l o] GFEE el ot
E AAF-AZF-E ¥ s A3 DR, CR, Film/Screens
ARESRE A9 i EF-AREEO] 47 22,6 mAs,

Jﬂ-?{-;(% o=
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24.3 mAs, 34.5 mAsdl sjg3h= A

Aoz
20 S 2A AN s

°

=™ = el 2
7S ¥|wd A3} DR, CR, Film/Screeng AF&-3H= 73
P FAF-AZHFo]l 42 20.9 mAs, 22,5 mAs,
3335k Film/Screen®] 7497} DR, CREC}H
B o= ehgrr, Fr AaH AL
of 750l Ao HAFARIES FAE 2 29 2
JolA] 7h7t 32 mAssh 25.6 masel SIEHSITHTable
3).

Table 3. Different Tube Current in Skull Radiography.
(unit: No. of equipment)

mAs Skull PA Skull Lat
1-5 2 2
6-10 13 15
11-15 17 16
16-20 24 35
21-25 24 19
26-30 9 8
31-35 13 10
36-40 12 10
46-50 3 3
56-60 2 1
61-65 - 1
71-75 1
121-125 1 1
T3 Y Ay A BANY WS =2
Hog FEsle] T YNERNFS Funw AFw

Z02 AR AAlAE FEHEY 1.33 mGy, HY
1.81 mGy, 9¢] 4.63 mGy©|il, F5xE0 8 ARE3H=
ArtME 28 Y 1.75 mGy, B9 1.94 mGy, 2.48
mGy©|AtHTable 4),

T3k TR S A #Za] sxg Hrige Ak
TxEF0E AREshe AbME FEHE 1.00 mGy,
W9l 1.18 mGy, oY 3.75 mGyolil, F5 w0 & ALE
ke AAIAE FEHY 1.39 mGy, ¥4Y 1.58 mGy,
2.04 mGy©|]t}. (Table 4),

TR SAW 2 29 AN AGSAL Gl =

Table 4. Different Exposure Types depending on Medical Institutions

in Skull Radiography. (unit: mGy)
Skull PA Skull LAT
Types of medical
institution AEC Manual AEC Manual
mode mode mode mode
Medical center 1.33 1.75 1.00 1.39
Hospital 1.81 1.94 1.18 1.58
Clinic 4.63 2.48 3.75 2.04
Average 2.59 2.06 1.98 1.67

W2le) wel RS S Wrie Ay SEHd
oM FerREs} AR e Hadkalawko] A}
U FEREvt o e Ao g yeRgoL) oA
= AsREV FEREEEG 188 AT 22 ZloE Uy
Ebstot

o571 T wE A FS vl FAg A
THH Y2 0.30~4.98 mGy el JQom HAgHo=
1.50 mGye|lem, ML 0.26~3.60 mGy HElol U
om  FHEAHSR 1,90 mGyolth  odex=
0.65~7.28 mGy W4 Qi FFHOZ 313 mGy=
Ueht ojdexe] SxPdFFe] w2 AoZ YERTh
(Table 5).

We

O R

Table 5. Distribution of Entrance Surface Doses(ESD) depending on Medical Institution Types in Skull Radiography.

(unit: mGy)
Skull PA Skull LAT
hg::i:fl Hospital Clinic overall I\él::itgi\l Hospital Clinic overall
No. of Equipment 80 31 10 121 80 31 10 121
Minimum 0.36 0.26 0.65 0.26 0.22 0.09 0.64 0.09
1st quartile 0.99 1.00 1.86 1.00 0.74 0.81 1.35 0.76
Median 1.25 2.03 2.58 1.50 0.97 1.49 2.18 1.08
3rd quartile 1.72 2.62 4.01 2.23 1.52 1.99 3.12 1.87
Maximum 4.98 3.60 7.28 7.28 3.85 3.23 6.30 6.30
Average 1.50 1.90 3.13 1.74 1.16 1.46 2.55 1.35
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7.28 mGy WYl AL FHH o= 1,74 mGyo| Tt
AAFS A A% A AIAREHRES 1.00 mGy,
TEHS 1.50 mGyo| o IAPAPIH| Y3 T
TAZ| TN FAEF Ango R sk A3AREAR
£ 2.239% mGyo|tHTable 5). waba $-auvtetolA]
o] FH FHW dxdFAbolA o] AP AT
2.23 mGy= &93}3ick(Fig. 0).

g T S AN AP} v AR
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AL HHEAHOE 1.35 mGyol et SAPAFS A &+
Ae At ANAHRFS 0.76 mGy, 943 1.08
mGyo|on TAAA L1 Y3] T =A|7|FlA &
APdeF AaFo 2 Ash= ARARE IS 1.87 mGyo|3]
TH(Table 5). WA $-elugfelr o] T3 S A7
AbollM o] SApdeF A 1.87 mGyE T3t
(Fig. 7).
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Fig. 6. Diagnostic reference levels of patient radiation dose in skull PA.
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Hh= MRS Foled 7ogh Ao AlsH
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A Study for Establishment of Diagnostic Reference Level of Patient Dose in Skull
Radiography

Jung Eun Lee, Jin Baek Jeong, Hyun Koo Lee, Chunil Lim, Hye-Kyung Son, Hyun Mi Jin, Byung Woo Kim, Hyun Kyu Yang, Hyeog Ju Kim,
Dong Sup Kim, and Kwang Yong Lee

National Institute of Food and Drug Safety Evaluation

Abstract : lonizing radiation is most widely used for X-Ray examination —among all artificial radiation exposure, it takes up the largest
proportion. Even in Korea, the medical exposure by diagnostic X-Ray examination takes up 17.4% of all radiation exposure. It takes up
92% even in artificial radiation exposure. There were 111,567 cases X-Ray radiography for skull diagnosis in 2007, which is 3% annual
increase since 2004. Thus, It is need to establish the diagnostic reference level and the medical facilities as a diagnostic reference level
to optimize radiation protection of the patients and to reduce the doses of X-ray. In this paper, we survey patient dose on skull
radiography - collected from 114 medical facilities nationwide by using human phantom and glass dosimeter. When the patient dose for
the skull radiography was measured and evaluated to establish the diagnostic reference level, 2.23 mGy was established for
posterior-anterior imaging and 1.87 mGy for lateral imaging was established. The posterior-anterior skull radiography entrance surface
dose of 2.23 is less than the guidance level of 5 mGy from the global organizations such as World Health Organization (WHO) and
International Atomic Energy Agency (IAEA), and 1.87 mGy for the lateral skull imaging is less than the guidance level of 3 mGy,
which is guided by the global organizations such as World Health Organization (WHO) and International Atomic Energy Agency
(IAEA).

Keywords : patient dose, diagnostic reference level, skull radiography
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