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Fig. 1. This figures show (A) a
head and neck cancer patient
and (B) an anthropomorphic
phantom of intensity modulated
radiation therapy plans.
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Z graphs)g Fig. 20l JeRlIch HAbsighEado] &ejolx

FAZE AgrF AL ST AR Az} F1

Eebol A FAM(LO, 0.75, 0.5, 0.25, 0.125 cm)& H-ods} sha, 7 setolo] BAE HE9 At dgo] Folue
of AN EAY ZE ool AFAG FAEE <

Fig. 2. Digitally reconstructed radiographs of a anthropomorphic phantom obtained from computed tomographic images of which
the slice thickness are (A) 1.0 cm, (B} 0.75 cm, (C) 0.5 cm, (D) 0.25 cm, (E) 0.125 cm show the effect of slice thickness on image
quality.
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Fig. 3. Relative absorbed dose line profiles at a sagittal axis (A) [X=0, Y=0, Z=+N], and (B) [X=0, Y=%N, Z=+N] obtained from
intensity modulated radiation therapy planning.
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Fig. 4. Relative absorbed dose line profile at a frontal axis [X=
+N, Y=0, Z=+N] obtained from intensity modulated radiation

therapy planning.

W Zpo|7} HEABSlGACE 2% 2 FE -2 W +1 emolAE &
ghol& FAZE Futstell ubeh AiAQ Fride] T4
T, 73 FE -1 9 +2 ecmol|A = Sglol A FAv}
Z7heol uhel AoiAR FA ol Flslnt. el
TG wstel] wpE FjHQ Fidske] Hste] W=
2~5%SehFig. 3A). AdwollA b4l BHERX=0, Y=*N,
Z=E=N)ol| A, FE[X=0, Y=—(2,1), Z=—2,D)]N A &= &}o]
& FA7E S4ESE AiAQ Fadskel Ao,
2 g #HEAAE A Fridge] Ftsldn £
gloja FAl} wistel] whE A FrAde] Wt
W2 1~4%3chFig. 3B). A-FHellA] tfzhd WakX=+
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Fefola FAH KXol WhAs Gl FEtol s Tl W
Soll b2 AelAQl FrATe] Watel HAE 1-4%3
(Fig. 4).

AANA EAE Z2adellA] A4 FAE AAERH
Mg AN FFAFS Setols FAME ARG
(Fig. 5A). Eeto]& 7| 0.125 cmoll 4] 2] 2 th %—’«Féﬂ%k%
132% 93, 1.0 cmol| A= 117% %, ZelolL 7 Z7tol

ol Hol FeralFe] 15% 7L_/}_*PTS; a‘{—ig*]-oiu} A A3}
X EAY ZgamdlA AAE FAE AdAZHAE] A

Table 1. Relative Absorbed Dose at Diverse Axes Obtained from Intensity Modulated Radiation Therapy Planning

Computed tomography slice thickness (cm)

Axis 0125

0.25 05 0.75 1.0

Position {cm)

Relative absorbed dose (%) (200 cGy=100%)

Sagittal -2 102
(X=0, Y=0, Z=£N) -1 103
0 103
1 104
2 97
Sagittal -2 107.5
(X=0, Y=%N, Z=+N) -1 105.7
0 103
1 103
2 104
Frontal -2 110
(X=%£N, Y=0, Z=£N) -1 1113
103
1 103
1032

101 99 98 97
104 104.5 104.7 105
103 103 103 103
103.5 103 102 100
98.2 98.5 98 99
107.3 107 106 103
105.5 105.3 105 104
103 103 103 103
103.3 104 105 105.2
104.3 105 105.2 105.5
109.3 109 108 106
111 109 108.2 108
103 103 103 103
103.2 104 105 107
1043 104.5 104.6 105
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Fig. 5. (A) Maximum absorbed dose and (B) volume of anthropomorphic phantom in phantom according to computed tomography
slice thickness obtained from intensity modulated radiation therapy planning. A: measured phantom volume.

Table 2. Maximum Absorbed Dose and Volume of Anthro-
pomorphic Phantom according to Computed Tomography
Slice Thickness

Volume of Maximum absorbed
anthropomorphic dose
3\ o, 0
Slice thickness phantom (env’) (%) (cGy) (%)
(cm) Ref=7190 (100) 200 (100)
0.125 6,922 (96.3) 2632 (131.6)
0.25 6,916 (96.2) 2612 (130.6)
05 6,885 (95.8) 252.2 (126.1)
0.75 6,880 (95.7) 252.0 (126.0)
1.0 6,874 (95.6) 234.4 (117.2)

g Eefolx FAMEZ FAScHFig. 5B). T4 <A
EYAE] A A=k 7,190 em’Y 3, Eebol T
0.125 ecmoll A8 A AAZEL 6922 em’, &elo]A H7
1.0 cmoll 48] AR AAZEE 6,874 cm’ B, Sefol A A7)
o5 AA HE A-H Hol7} Aghe) &elel A F
7 0125 cm 9 1.0 cmoll A €] Aldgke} AZEzkae] Al
Zpole ZA7F 37% 9 4.4%%cHTable 2).

43t §5AFE ool F1 0125 9 10 emoll ekl
vlszeslekFie. 6. F4AF 10100 Gy WA Lt
o)z 7 0.125 cmo23E) ATHR AHo] Ao
o gk,

AU 2AY Z2adlq AL FRE ¢
WES FAY EDRILEOR 2T FHAY
7 9 Table 3ol % AJsl¢gdc}. OmniPro-I'mRT £ &1
A4 9 A" ghdol F48 100222 ko] Y A%

-
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Fig. 6. Comparison of dose-volume histograms calculated from
images of computed tomography slice thickness 0.125 and 1.0 cm.

ol A wisiat A3t A4 gl 49 Al FAlwke] Aol
Zebol2 Frlloll wmek H} 6.6% 2ol Lhehigle}. Sel
Eho| 2 A 025 em o]slell A= AL 9l FAH A 2
o[7} 0.35~140%2 wj-¢- Atk w3t HME FAA Z
= W +15 om Aol A Adebd 9 2R E o
ZA 921 0.2 cm o s} & v sl L W, TAEL 70
90%NA &eolz Frlol wteh A B FPAFREE
02~0.6 cm8] ZolE KA} (Table 4).
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Fig. 7. Comparison of measured

and calculated isodose curves.
The position of the film was 1.5
cm cephalad from the isoncenter
of the anthropomorphic phantom.
Calculated isodose curves were

obtained from images of com-
puted tomography slice thickness

(A) 0.125 and (B) 0.75 cm.

Table 3. Comparison of Measured and Calculated Maximum Absorbed Dose according to Computed Tomography Slice

Thickness

Computed tomography slice thickness (cm)

Film position

Film
(cm) 0125 0.25 05 0.75 10
Measured and calculated maximum absorbed dose (cGy) (%)
+15 234.8 (100) 2316 (98.6) 2264 (96.4) 223.4 (95.1) 2193 (93.4) -
-10 228.6 (100) 2254 (98.6) 229.4 (99.65) 219.3 (95.9) -

Table 4. Comparison of Measured and Calculated Isodose
Curves according to Computed Tomography Slice Thickness

Computed tomography

Measured and slice thickness (cm)

calculated isodose
curves (%)*

0125 025 05 075 1.0

Measured and calculated
isodose curves gap (cm)

90 0.2 0.2 0.3 0.5 -
85 03 0.4 04 0.6 -
80 0.3 04 04 0.5 -
70 03 04 0.5 0.6 -

*The position of the film was 1.5 cm cephalad from the
isoncenter of the anthropomorphic phantom
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—— Abstract

Impact of Computed Tomography Slice Thickness
on Intensity Modulated Radiation Therapy Plan

Seoung Jun Lee, M.D.* and Jae Chul Kim, M.D.*x"

xDepartment of Radiation Oncology, Kyungpook National University Hospital,
TKyungpook National University School of Medicine, Daegu, Korea

Purpose: This study was to search the optimal slice thickness of computed tomography (CT) in an intensity
modulated radiation therapy plan through changing the slice thickness and comparing the change of the
calculated absorbed dose with measured absorbed dose.

Materials and Methods: An intensity modulated radiation therapy plan for a head and neck cancer patient
was done, first of all. Then CT with various ranges of slice thickness (0.125~1.0 c¢m) for a head and neck
anthropomorphic phantom was done and the images were reconstructed. The plan parameters obtained from
the plan of the head and neck cancer patient was applied into the reconstructed images of the phantom and
then absorbed doses were calculated. Films were inserted into the phantom, and irradiated with 6 MV X-ray
with the same beam data obtained from the head and neck cancer patient. Films were then scanned and
isodoses were measured with the use of fim measurement software and were compared with the calculated
isodeses.

Results: As the slice thickness of CT decreased, the volume of the phantom and the maximum absorbed dose
increased. As the slice thickness of CT changed from 0.125 to 1.0 cm, the maximum absorbed dose changed ~
5%. The difference between the measured and calculated volume of the phantom was small (3.7 ~3.8%) when
the slice thickness of CT was 0.25 cm or less. The difference between the measured and calculated dose was
small (0.35~1.40%) when the slice thickness of CT was 0.25 cm or less.

Conclusion: Because the difference between the measured and calculated dose in a head and neck phantom
was small and the difference between the measured and calculated volume was small when the slice thickness
of CT was 0.25 cm or less, we suggest that the slice thickness of CT should be 0.25 ¢cm or less for an optimal
intensity modulated radiation therapy plan.
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