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Evaluation of the Usefulness of Images according to the Use of the Field Size in
Mastoid Process Radiography

Hong-Ryang Jung

Department of Radiological Science, Hanseo University

Abstract The purpose of this study was to evaluate the quality of images and to quantitatively measure and analyze the
dose of scattered ray to the organs, which were highly sensitive to radiation according to the use of cylinder cone in
mastoid process radiography. When the cylinder cone was not used, the SID was 100cm and the field size was 24 X 36
cm(864 m), When using the cylinder cone which was a cirdle, the SID was 70 cm, the radius was 10.5 c¢m and field
size was 86,59 o, As a result of the study, SNR of the image quality evaluation was measured to be 2,58 for Law meth-
od and 3.90 for Stenver's method when not using cylinder cone, and 2,87 for Law method and 14.67 for Stenver's meth-
od when using cylinder cone, CNR was measured to be 0,03 for Law method and 0.04 for Stenver's method when cylin-
der cone was not used, and 0.04 for Law method and 0.05 for Stenver's method when using cylinder cone. When the
cylinder cone was not used, the scattered ray dose was measured to be 0.10 mGy in the right eyeball, 0.30 mGy in the
left eyeball, 2.02 mGy in the parotid gland, and 0.29 mGy in the thyroid gland for Law method and to be 0.03 mGy in
the right eyeball, 0.12 mGy in the left eyeball, 1.43 mGy in the parotid gland, and 0.09 mGy in the thyroid gland for
Stenver's method, When the cylinder cone was used, the scattered ray dose was measured to be 0.05 mGy in the right
eyeball, 0.03 mGy in the left eyeball and the parotid and thyroid gland were below the measurable values for Law meth-
od and all areas were below the measurable values for Stenvers method. This was found to be statistically sig-
nificant(,€0.000).
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(@) (b)

(©) (d)

Fig. 1. Radiography of Mastoid Process (a) Law method cone unused, (b) Law method cone used, (c) Stenver's method

cone unused (d) Stenver's method cone used
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(Eq. 3)
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Fig. 2, ROl measurement region, (a) Law method cone used, (b)

cone used (d) Stenver's method cone unused
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Table 1, SNR and CNR of Law method

division direction Max Min AVE, SD tvalue p-value
cylinder cone unused 291 2,14 2,58 0.36
SNR -1.830 0.141
cylinder cone use 3.08 2.81 2.87 0.11
cylinder cone unused 0.04 0.03 0.03 0.01
CNR -0.983 0.381
cylinder cone use 0.04 0.04 0.04 0.01
Max: maximum, Min: minimum AVE: Average, S.D: Standard Devision, ***p{.000, **»¢0.01, *»{0.05
2 gAY o) 2,672 ARl £ ASHAS W SN 2. MBI Z ARRO| ME AR M3 &3
o]:l;_ =ZAr]o) O Al io_/\ SFx] oFoF _
o1l ‘ TS O ST SRS EY p age aa A 92 5980 A4 AR o
S 1= A = 1= -
& 008, ARIE EE& SIS 1 0.04% WH E o gorn 24 Rl 10RPOIN AnSH Qe WA
KR o Re= KR X L) L B4 0
= /\}%O]'ME ]IH CNRO] E] rx.7ﬂ L}E]‘ME}- O]L_ 07:]]"1——— Zj]-‘/'}: E,]O] —E.—Ez."% ;S] ] ?‘1‘:”}\“ 7}_/\]_‘;_] _1?1__?4% é‘és}%‘:}
2 o4o] gl A0 trehdrh(p0,141)

2) Stenver’s method

1) Law method

LU TLRS WA WY

Law methodof|A] 2HAsE A2t AZRe Table 31} 7o)

Stenver’s methOdoﬂ}‘v] /\E]%_E] /\}-'Q—Oﬂ Eq"% Oé‘*o]‘% H] i;(_]ﬂo_hq_
= R
o BEA3%E Al Table 29} Zro] UERTH . N
SNRL Aiﬂﬂ /\]_QJ;—;TX] okokS w3 90, AMEEH 0= A= A 2 AMESHA] 99ES A% 0.10
o 3] S - -
N 14L EiLuaL: O°A _“’“E : o’i © ;—42 mGy, A3 - 0.05 mGy® 2AEgon, = 5
& U167 EE =5 O 1 SNROL S SE 01 e gain 2o 449 99 o 0.50 moy,
ot} CNRE At & ARSSHA] 9FS W 0.04, A .
ST ONRE HUA TE PRR GHE W 00U T Ageing 49 0,08 moy2 Sy AUa 49
o Res Ko o =& Frale o _
o orn= U:H 0.05% d¥l ‘] = }%—OI'ME ]IH CNR ] ST /}E]‘a‘ﬂ %%/\]«g_fﬂ_;q o}o]_‘g_ U:H 2.02 mGyi “Z‘;S]E]%]X]E&
=25 o) L EASLA O O O] A] ol Ao
71] LOE]ME]'. O]L_ 07:‘]9—1 Hqo=w ‘ITA oo] AT /‘i——i A}%—ﬂ% ]IH }‘\j%]:o _é_;g "‘X] O]o]—i zz—]g] 1;]. 71%]—/%-1
HEPEHpC000 o A% AT £& A§IHA US B9 0,20 mGy, A
Table 2, SNR and CNR of Stenver's method
division direction Max Min AVE, SD tvalue p-value
¢ cylinder cone unused 6.12 2.13 3.90 1.69 bl 0.000
< NR — ) X fesiests
cylinder cone use 18.70 11.54 14,67 2.75
o cylinder cone unused 0.05 0.03 0,04 0.01 489 0,008
NR -4.891 . i
cylinder cone use 0.07 0.04 0.05 0.02
Max: maximum, Min: minimum, AVE: Average, S.D: Standard Devision, **p{.000, *p{.001, *»{0.05
Table 3, Scattered ray of Law method (unit: MGy)
division direction Max Min AVE, SD tvalue p-value
cylinder cone unused 0.11 0.10 0.10 0.00499 o 0,000
Rt 3 . el
bl cylinder cone use 0.07 0.05 0.05 0.00749
eye ba
Y cylinder cone unused 0.31 0.30 0.30 0.00252 155.90 0,000
Lt . . el
cylinder cone use 0.04 0.03 0.03 0.00246
cylinder cone unused 2.07 2,01 2,02 0.02245
Parotid gland 178.98 0,000
cylinder cone use 0.01 0.01 0.00 0.00090
cylinder cone unused 0.29 0.29 0.29 0.00089
Thyroid gland 485.39 0.000%*
cylinder cone use 0.00 0.00 0.00 0.00039

Max: maximum, Min: minimum, AVE: Average, S.D: Standard Devision, **p{,000, *p{.001, *»{0.05
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Table 4, Scattered ray of Stenver's method (unit: mGy)
division direction Max Min AVE, SD tvalue p-value
cylinder cone unused 0.03 0.03 0.03 0.00029
Rt eyeball 185,52 0.000™**
cylinder cone use 0.01 0.01 0.01 0.00027
cylinder cone unused 0.12 0.12 0.12 0.00026
Lt eyeball 536.15 0.000%**
cylinder cone use 0.00 0.00 0.00 0.00018
cylinder cone unused 1.44 1.43 1.43 0.00546
Parotid gland 525.41 0.000%*
cylinder cone use 0.01 0.01 0.01 0.00001
cylinder cone unused 0.10 0.09 0.09 0.00065

Thyroid 216,84 0.000%*
cylinder cone use 0.01 0.01 0.01 0.00024

Max: maximum, Min: minimum, AVE: Average, S.D: Standard Devision, **p{,000, *p{.001, *»{0.05

Table 5, Entrance Skin Dose of Law and Stenver's method (unit: mGy)

division direction Dose

cylinder cone unused, 1.67

Law method

cylinder cone use 371

, cylinder cone unused, 1.59

Stenver's method

cylinder cone use 5.45

23198 AL Mefo] 24 423 ol3tE UElYt) o= & Stenver's method?] 7% AT Z& AFL38HA] 9k
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