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1. HMSEHEEA MEFX|(computed tomography
dose index, CTDI) HE&

chebst Mgk gk AF ol W CT $3} 274 Fob

& 457 A8 £F CTDI Wik & A
A-g3tgick. F CTDI #lje & AL 247 16 ¢
32 2

ot o

8

CTDI Zk(weighted CTDI)S AJAbalgdc).”

Fig. 1. Standard CTDI head (left)
and body (right) phantoms.
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Fig. 2. Pencil ionization chamber and electrometer used for CT
dose measurements.

CTDI y(mGy) = % CTDI ¢+ % CTDl o r (1)

4 (DellA] CTDIioce 100 mme] & Zol& 7HAl=
o] & AHelge ol &3t FAT Mo F4olA9] CTDI
%}:‘%‘, 13]:11 CTDIloo,pTLf 100 mm“l] Tr:é: 7;101% 7]';(]% 0]

2 AelFe ool 24T WMol B, A, v, ¥ Wy
ol CTDI HFghe 77 ehiich. AS A7 F4
A% e A 57 A oz Bakelo] Fd

2. 0|= Malatat MI|A

£ AdellAe F CTDI Wl Ad3t & g ol &
Aok 242 93l 100 mme] §H Zo]E 1A =

A 2] gHmodel 20 6-3CT, Radical corp)3} 7] ] (mo-
del 2026C, Radical corp.)& 272+ AH-8-319)c}h(Fig. 2).

fo r

3. g8z MZFH| (thermoluminescent dosimeters,
TLD)



Ae 57 QA AL AFE S A BlE &
318 933} A eFA|(TLD; TLD-100, Bicron-Harshaw, Cleveland,
Ohio)s}t ¢iAl Mg A-d3lsict. TLDE WA A%t
AYH JAE 7HA = d2F 57 TAE A Ao
t}. B ZHo4 AL£3 TLDE 3x3x0.8 mme FA7|E
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#H AQ)E o]&9] ]-01 }‘i'.* 2k Zh(effective dose: ED)2o.E
gdetsict

ED(mSv)=2Drr-Wg*Wr (3]

A4 £54 A% 9 2elm Wik 7 9
AR Bl & 71% AAS 47 ek

4. 9I%| e

54 QAy)Rd HAAHS 242 919 TLDS)
o]x] 3Nl (Alderson ¥, Radiology Support Devices Inc,
Long Beach, CA)S A+83}lgc}. Alderson &2 ICRU-
HD BFS w2t dzd 57 2L olgelel AR
ok of WHE 27 25 eme] FAE AAE & 2709
sopolas e FAHC Y A SeholAES HRey
Ao wel w7k BAE WE A, Q24 57 AL
RE 3 mE d 57 2AR 9E A5E B 4 AE
3473 7 mme] Y53 FYES 7FA et o] 772 A

£& TLDE 4% = 9l Jo2 XY = gk &4
Oﬂ A48k Alderson SHEl-2 7|7} 155 cmo]il BFFA7} 55
kel l4g BAZ ol WEOIA Zolch A% FH
93 71BEL ICRP 60& F1E 3to] £ 14709 7132
A, A, 9, 4, 2 AR AR, A A
o4, A7) Aeelsich. & 1408 A% F A2,
, 8], 28 Aol A ‘zbod(remainder)’ 7]
o2 FA },j\t} & 437119) TLDE- Alderson sHE] ol 7
Hsjglonl, olul 24 29 BRE Azstelr] A %
AA7)PHE 37 e 4719 TLDE A¥33ch
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5. CIOIE| &5

uhA4A A2Re- Philips GEMINI 16 Zeko)2 PET/CT Al
2ol dfeto] BTk EF CIDI WHE o] feho]
Eu A % Al dE AF Ze WHAATEA CT
23 270 vl AR A% SHAT, ol CT 5
e S B AR A RS ol guief 3
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A &%, 3 mme] &elo]lA FA,
3 mme| £gto]l A 7+ 7H4, 512><5129] HE2 A 77

wgl Wl A9, FE A S 120 kvpE IAAY
3 A7kl whE AR 7hE 27 35, 50, 100, 200, 300, 400,
500 mAsE #H3MA|7|H A CT 3 J4-S &5 dr) o]
oA Al 7kel] W& AF 7kE 350 mAs J_7gx]ﬂ %, 58
Ak k& 27 90, 120, 140 kVpE HA|FIHA CT +34
e 539t

B ey A9, FE A & 120 kvpR ZAAIY
3 A7l wE AF - 77 50, 100, 200, 300, 400
mAsZ H3}AFIHA CT F3} 945 A5ed. =3
A Zbell W2 AR S 200 mAsE A F, FH A

gt 7+-e 7+t 90, 120, 140 kVpE W 3AF|HA CT F3
dde 2t A 5seit

HAA A ol RegE 571 T, HEY T4, A
o] 7hg ALl (E, A, & & el A (XA 53
skt

£ AT J)gellMe] AA ¢ PET/CT 98 85 WA
£ o] &% T AqolA 9 A A% FHE e, Al-

derson el TLDE o]gsle] “'Cs 3} Az 21344
CT 53 &0& 77 33t ZF AAVIBE d#ke &
Aatgler. VCs T AYE o] 83 A7 A F 8 bed
0 A4S B5son, 4 5 A & 9%01 4
ERALoR= Ls}%g_ CT 2719) 79 120 kVp/250 mAsol|A]
A4E YSsisich

2 1}

£% vlel 4us § WLE ol §% CT 53 27000 o)
& A% 24 A% 4% gol K2 AL ¢ AF gl
g &bt AE HAY 4 Usleh Fig 39 40 okt R
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120
—e— Head phantom (120 kVp)
1004 —©°— Body phantom (120 kVp)

o]
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Averaged equivalent dose (mSv)
N [o)]
o (]
1 1

T T T T 1
0 100 200 300 400 500
Tube current over time measurements (MAs)
Fig. 3. Equivalent dose measured with the standard CTDI head

and body phantoms by changing the tube current, when the
tube voltage was fixed to 120 kVp.

100
= —e— Head phantom (350 mAs)
2 —o— Body phantom (200 mAs)
E 80
[«
[22]
o]
o
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o
©
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] 20 /
2
<

0 1 T 1
0 50 100 150

Tube voltage (kVp)

Fig. 4. Equivalent dose measured with the standard CTDI head
and body phantoms by changing the tube voltage, when tube
current was fixed to 350 mAs for head phantom and 200 mAs
for body phantom, respectively.

zkol 714 4 65 mSv (35 mAs)ellA 7h ¥ 97.7 mSv
(500 mAs) HeukE 27t Jeldeh(Fig 3). AF ke 350
mAsZ RAAZ Z, A} 7S 90~140 kvpurE #HHAH L
ull, Ak gke] 71 Y2 90 kVpollA 27.3 mSvatE, @
At zho] 7h =& 140 kVpoll A= 85.0 mSvarEe] S74l
% 5 247 dAckFig. 4).

2 M
¥ Hde] A, B2 AE 120 kVpE IAHAY X,
A 7kS 50~400 mAstHE WA H S uf, 248 S}

Az ghol FpA Y2 48 mSv (50 mAs)ollA 71 EL
35.8 mSv (400 mAs) W HRHF 77} UEbsiehFig. 3). A7
7k 200 mAsE A7) F, At 7E 90~ 140 kVpukE

Fi

Sl AHUML BAS dY

Table 1. Organ and effective dose for our clinical whole
body transmission scan with '¥Cs.

Organ Dose (mSv)
Gonads 013
Bone marrow 0.14
Colon 017
Lungs 0.17
Stomach 0.16
Bladder 0.14
Liver 0.16
Esophagus 0.16
Skin 0.17
Remainder 0.16
Effective dose 0.14

Table 2. Organ and effective dose for our clinical whole
body high quality CT scan.

Organ Dose (mSv)
Gonads 31.20
Bone marrow 23.90
Colon 39.50
Lungs 34.80
Stomach 36.80
Bladder 30.60
Liver 37.60
Esophagus 29.10
Skin 4230
Remainder 35.26
Effective dose ) 29.49

MSAZE W), A3t gol A FE 90 kvps) A 85
mSviHE, A<} zbo] 7hab =L 140 kVpe] 7% 27.7 mSv
3o £A4% e AThFig 4.

EF CTDI AL o] §3 4% AnzHel, Fu At

e 2ABAFE W, d%"r Fol SHErE ST A% 2%
o] Z7}8tg, aeln AHF e IHNAL uf, HH A
Fol SIHE = %7} *4'“* Zol 27185 Qg 4 9l
et

T
1>

B oI 7)ol A9 MAl 9)4 PET/CT <4 & b
& o] g3 Yos B3 27} w3bA CT B3k A7)
uAA Aek 24 AnE Table 13} 20 ZH7H vehigloh.
Ycs B3} 2709 7% 0.14 mSv (Table 1)} SxL A =
A ADRE, 334 CT £33 A9 A= 2949 mSv
(Table 2)°] Fa Az =4 AAE 247 Jephiigich a4
3 4 9l5o], AA PET/CT g4 74 BAS e A
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23 7Cs Fat 2700l gt 2 AAZIRE b Ao
$hape] Ak sl Agete 318 CT £ 2709 5
Gty %—é Aol vieh iAo Wi E2 TS
e e HAY 5 ot Ve Fab 2709 A
*—VMH 74AF e 013 mSve] EpA S vebld
A%, &, #FellA 017 mSve] 7Ht & SVHIF =
AFE 74zt Jehlilel(Table 1). 2304 CT F3 A4
oA 2390 mSvel 74 42 SIHAE #%

| Roll A 7 ¥ 4230 mSve| FUHAF e
el gl cH(Table 2).
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oA Fol| A =438k Philips GEMINI A]&8le] A YCs &
3} A7) that 2.0x107° (mSv/MBq - min)e] SE A= 7k
o nisl) 7k 2 AF}E BdFn gt BE F AT
Ade fads 23 A, 2] ohE A 2wz FUsX
oke A 2AEE ALl Wil ARH e vl
s7)1E oF ks Azt

YollAl AFe AXH B dAFA7t &8 JFellA =
Yies B3k 2708 74 BA AL wiEedl 74 B
Aol Agsts CT T3 2700l iz WAL A= Hrle
S=ala}A) okgkoh. 2 2 Wu £%] GE Discovery LS
4 £ujolA PET/CT AJ&Hlofl4] 744 RAE 93k CT F3%
270(140 kVp/64 mAs)ol] tHet Akg 3713 A3}, 3.0x107
mSve] FEAZEE H5IAT a3 vt gk & AT
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A7 &8 A BelAE Bkl i) 24 RAE CT £3}
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23td CT %3 27 i AL A% 54 2,
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Al AL 250 mAse) vl E2 AR gkl W V1A%
skl g Holekn Yzt

B odFeflAs AA PET/CT £} 270l
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7} A], ICRP 6004 @Axsls QA 71BE & 4, 44
A, wEol] gk WAL AR FAG8A A% wet
A ol E 71E BF Ee A Fap 26 gk A
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7 CT EXa#o gt A Frte sqshA st 1
HoZ g iLz} A1 A PET/CT 24 BE A9 £ 444
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Radiation Dose during Transmission Measurement
in Whole Body PET/CT Scan

Hye-Kyung Son*, Sang Hoon Lee, Sora NamT, Hee-Joung Kim*'

*Research Institute of Radiological Science, Yonsei University, TDepartment of Radiation Oncology,
NHIC lisan Hospital, TDepartment of Radiological Science, Yonsei University

The purpose of this study was to evaluate the radiation doses during CT transmission scan by changing tube
voltage and tube current, and to estimate the radiation dose during our clinical whole body ¥'Gs transmission
scan and high quality CT scan. Radiation doses were evaluated for Philips GEMINI 16 slices PET/CT sys—
tem. Radiation dose was measured with standard CTDI head and body phantoms in a variety of CT tube
voltage and tube current. A pencil ionization chamber with an active length of 100 mm and electrometer were
used for radiation dose measurement. The measurement is carried out at the free-in-air, at the center, and
at the periphery. The averaged absorbed dose was calculated by the weighted CTDI (CTDIw=1/3CTDligoc+
2/3CTDliop) and then equivalent dose were calculated with CTDIy. Specific organ dose was measured with
our clinical whole body "¥'Cs transmission scan and high quality CT scan using Alderson phantom and TLDs.
The TLDs used for measurements were selected for an accuracy of =5% and calibrated in 10 MeV X-ray
radiation field. The organ or tissue was selected by the recommendations of ICRP 60. The radiation dose
during CT scan is affected by the tube voltage and the tube current. The effective dose for ''Cs
transmission scan and high quality CT scan are 0.14 mSv and 29.49 mSv, respectively. Radiation dose
during transmission scan in the PET/CT system can measure using CTDI phantom with ionization chamber
and anthropomorphic phantom with TLDs. Further study need to be performed to find optimal PET/CT
acquisition protocols for reducing the patient exposure with same image quality.

Key Words: Whole body PET/CT, Radiation dosimetry
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