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Research on the Reduction of Exposure Dose of a Patient
Having a PET/CT Exam

Bong Su Kim, Sung Jai Pyo, Yong Gyi Cho, Chai Ho Shin, Jin Woo Cho, Chang Ho Kim
Department of Nuclear Medicine, Inha University Hospital, Inchon, Korea

Purpose: As the number of patients has increased since the installation of a PET/CT, we are now examining
about 2500-3000 annually. We have realized that if we properly adjust a pitch under the same condition of a CT
during a PET/CT exam, radiation quantity that reaches the patient can change. In order to reduce the exposure
dose of a patient, the research examines a method of reducing the exposure dose of a patient by controlling the
pitch during a PET/CT exam, viewing whether the adjustment of the pitch influences CT image and PET SUV.
Methods: The equipment used is a Biograph Positron Emission Tomography (PET) Scanner (CT type:
TRCT-240-130 (WCT-240-130)) of Siemens company. For the evaluation of exposure dose of a patient, we
measured radiation quantities using a PTW-DIADOS 11003/1383, which is a CT radiation measurement
instrument used by Siemens. We measured and analyzed the space resolutions of CT images caused by the
change of pitches using an AAPM Standard Phantom in order to see how the adjustment of pitches influenced
the CT images. In addition, in order to obtain SUVs caused by each change of pitches using a PET source made
with a solid radioactive cylinder phantom, we confirmed whether the SUVs changed in the PET/CT images by
calculating the SUVs of the fusion images caused by the change of pitches after obtaining CT and PET images
and finishing the test. Results: 2slice CT scanner showed that radiation quantities largely dropped when pitches
ranged from 0.7 to 1.3 and that the reduction of radiation quantities were smaller when pitches ranged from 1.5
to 1.9. That is, we found that the bigger pitch values are the smaller the radiation quantities of a patient are.
Moreover, we realized that there is no change of SUVs caused by the increase of pitches and that pitch values do
not influence PET SUVs and the quality of CT images. It is judged that using 1.5 as a pitch value contributes to
the reduction of exposure dose of a patient as long as there is no problem in the quality of an image. Conclusions:
When seeing the result of the research, hospital using a PET/CT should make an effort to reduce the exposure
dose of a patient seeking pitch values appropriate for their hospital within the range in which there is no image
distortion and PET SUVs are not influenced from pitches. We think that the research can apply to all
multi-detectors having a CT scanner and that such a research will be needed for other equipments in the future.
(Korean J Nucl Med Technol 2009;13(3):10-16)
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2 AF= s AR8E AHl= SiemensAte] Biograph
Positron Emission Tomography (PET) Scanner (CT &2
TRCT-240-130 (WCT-240-130))2 ARg-3lthFig. 1). ExF
of T B AL SiemensAlol H AMBRE CT A4 2747
o] PTW-DIADOS 11003/13835 AREsko] A#Re 27313
tKFg. 2). PET?] SUVZ2 PET source consists of a solid
radioactive cylinder phantom2 AREsto] ARIckFig. 4). 1
2as, Z} Picch®#iste] whg CT Fe] #sks f7] Slsh
AAPM Phantom- 0|85} CT F4= ¥l 3282
v w3t cH(Fg. 3).

PET/CT9] CTAH|:= SiemensAl2] 2slice CT' scanner & A]
PitchE X-ray tube”} 360 3|4 & uf glo|& 22U} =
gl ez ofsiaitk

St agom mAlsh et 2

RE ASL 130 kVp, 100 mAsS] 5U%H A2 Ay
ek

Pitch*= slice thickness 6 mm-0.7, 1.0, 1.3, 1.5, 1.7, 1.92
ShAIF AL Z42E9] Pitchof| whE Al2kS PTW-DIADOS 11003/
1383 AP 54712 Picchd 242} 3314 SA4sko] Hat
28 mGyo2 Blele] 27 ule] WAAE Fojo] 7

X-ray tube 13|X% HO|Z 0|52|(mm)

Beam Pitch =
Beam Z2|0|0|M
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Fig. 1. Biograph Positron Emission
Tomography (PET).

(CT 3A| TRCT-240-130
(WCT-240-130)).

Fig. 2. Body phantomz} PTW-DIADOS 11003/1383 ZAMMZF ZH7|.

Fig. 3. AAPM Standard Phantom (model 76-410,
Victoreen).

S

Fig. 4. PET source consists of a solid radioactive cylinder phantom.
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e 2 521 PET/CT At SRte| mEME Za2 flet ¢
Table 1, 2 slice CTO|A] PitchS H3}ste] S8 WArMEkTt SUVEL
. 7|1E SUVZt
Pitch = HEAFA 2 .
e mAs GAHIZ (mGy) Max Min Avg
0.7 100 54.5+0.2 1.23 0.92 1.07
1.0 100 53.8+0.24 1.25 0.89 1.06
1.3 100 53.5+0.03 1.22 0.91 1.07
15 100 51.2+0.1 1.23 0.92 1.06
1.7 100 50.7+0.08 1.25 0.89 1.07
1.9 100 50.5+0.03 1.25 0.89 1.07
Mg EF7(9] uFA ;= 0928
ST Pitch7} 0.7~1.37}R]= HpAbA o] A4 "oz 1.5~1.97}

2]a1, PET source consists of a solid radioactive cylinder
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H CT ‘ﬂﬂiﬂr 3E7e] PET Ak o
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Z}7+9] Pitcho] w2 CT A4S o] Phantom
B2 waliol i W} vl welen) BIstel
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thicknesst}t}h 24 Zo] t}2rt= A u:Mo]' /\] % ‘U\]'
of| A= slice thicknessE 5 mm=z ARE3}A|4 Pi =
At} 25 ol 6 et He A8EY HQM

| o}

$19] k= PET/CT] A4l A} 5 1bed?he AR A

gro|m 9] Mol Hi= v}l ZHo| 2slice CT' scannero]| A=

55 2
HEARA
AL 18
54
1.6
53 1.4
50 1.2
1
51
1 0.8
50 106
1 0.4
49
1 0.2
48 o Pitch
1 3
AL 2HMGY) | 54.5 53.8 53.5 51.2 50.7 50.5
g Pitch 0.7 1 1.3 1.5 1.7 1.9

Fig 5. PitchOl| }2 ApMZEO| B3},
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2= wprpAl ko] Zhash Rl At Table 1), o] A3} PET/
CTolA 241 2AJo] tfet 1B Aeke Ak 02 A
H 0.7 pitch®] HAIZAATES 381.5 mGy©]al 1.9 pitch®] #
A ZAPATES- 353.5 mGy 2 pitchgfo] 2 wf 28 mGy 2] A=
= ALY AA Heths AS G 5 Aok olERt e
& Pitchglo] A5 2xjo] u]&Algfo] AopA|= & &

T AARHFg. 5).
PET source consists of a solid radioactive cylinder
phantomg ARESRo] 9]9] Z} Pitchd CT GAN} PET A+
Aol et & 24249 Pirch® SUVEEE: -5+ A3} PET/

VoI Resuts
Parareter Ve
et
Max 11200 HU
Min 700 HU
A s
St ey 395
Yol 30348 e
size £
¥ sze 8333 mm
size 19
Recon Tomo 1
ax 12350v
Min 08250V
1.06.5UV
St Dev 04
Vol 302.49 o
Size 33
sz 8339 mm
Size 18
VOI Comparisons:

Parameter _ Value

Fig. 6. Pitch 0.70{AQ] SUVZiat ROIAHY HitH,

Pitcholl th2 SUVEte| 5t

|D Pitch B SUVZt(Max) O SUVZL(Min) O SUVZL(Avg)

2
1.5 [
1
0.5
. 0 1 2 3 4 | 5 6
O pitch 0.7 1 1.3 1.5 1.7 1.9
B SUVZL(Max) 1.23 1.25 1.22 1.23 1.25 1.25
O SUVZL(Min) 0.92 0.89 0.91 0.92 0.89 0.89
O SUVZL(Avg) 1.07 1.06 1.07 1.06 1.07 1.07

Fig. 7. Ditchoi| T2 SUVZto| &3},
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CTol4] Pitchgte] S7toll w2 SUVZLe] Wsk= Ao ¢l
3(Fig. 6), CT9] Pitchgro] PET SUVgell F&S FX] ¢ko
] @] Aol ZAI7F §li= g Pitchghs Aol | =0
A AREBHE o] BApe] 1B A S i) 7]ofet Aol
et AzhECi(Fg, 7).

A ] BN SV B TS 4] B2pe] 2|5
2 A8k Qo] Magke] WslE wl Aol7} gisich
(Fig. 8).

CT FAof|x1 o] F7HES)5(Spatial Resolution)2 2F2 =
7o) dzE A7k 2o 220 sl g ule] A
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1.2 A ;

1
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Fig. 8. Pitch0f| 2 SUV Maxzto| His}.
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Pitch 0.7 Pitch 1.5 Pitch 1.9

Fig. 10. Pitch 0.7, 1.5, 1.99] Z7t A= H|w.

27 tARS gAke] Fatofl 9= hole?] H7](0.4, 0.5, 0.6,
75, 1.0, 125, 15, 1.75 mm) 2 o]t} 7} AlHo] 7Hsakz] =
I 7}’8}% 1ol Acceptance limitx= 1.0 mmo]ti(Fig. 9).

Yzke] FAFEQ] Window setting> H7}F 27| uwlz}
Vfldth 300~400, Level: -200~-1002.2 AA35}o] Hr}stch
(& Aol A= Width: 350, Level: -1500.2 4174).

AAPM Phantom=- ©]-83F A3 ol A 0.7~1.97}4] 6EtA =
Pich sk AJ7]0] Q4Re I51om WA B1et 4%
= 1.0 mm9] Holeg =5 83 4 %04 © 1 Pitch #H3}7}
Gl 2A FF= vAA = A UERsttH(Fig. 10).
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Welo] W Pichghe Hobd Bxte] WE ALL 9l
wsjor & Zo|tt. Ig|al Mult-detectorE 7} CT

sl ® olet AZE a5 ke
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