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Assessment of Dose and Image Quality according to the Change of Distance from
Source to Image Receptor and the Examination Posture during the Skull Lateral
Radiography
Eun-Hye Kim-Young-Cheol Joo-Han-Yong Kim-Dong-Hwan Kim

Department of Radiology, Samsung Medical Center

Abstract This study proposes a new skull lateral examination, and provides an improved examination environment for
patients and radiologists, The study was divided into three groups, One group was divided into the SID (source to image
receptor distance) 110 em and 180 cm in the skull lateral posture, the other group The other group was divided into an
position in contact with the detector and an position without contact with the detector, and the other group was divided
into male and female groups, considering that the difference in shoulder width between adult males and females would
affect the dose and image quality. For dose evaluation, the ESD (entrance surface dose) was measured at the EAM
(external auditory meatus), and the conditions were applied equally at 70 xVp, 200 mA, and 10 mAs, For image quality
evaluation, SNR (signal to noise ratio) and CNR (contrast to noise ratio) were measured in frontal sinus, EAM, and sella
turcica, As a result of ESD comparison, when sid 110 ¢m to sid 180 e¢m was changed among the three groups, ESD val-
ues decreased the most to 729.1844.62 uGy and 224.1840.74 uGy at 180 cm (p»€0.01), The values of SNR and CNR were
statistically significant (p€0.01), but there was no qualitative difference. This shows that when the SID is 180 cm, it is
possible to reduce the dose without lowering the image quality. So, It is suggested that the SID 180 cm is used without
contacting the detector when examining the skull lateral,

Key Words : Skull Lateral Radiographic Examination, Source To Image Receptor Distance, Examination Posture, Entrance Surface
Dose, Image Quality
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851937, Image J (Ver, 1,53e, National Institutes of
Health, USA) T2 1#8e Al23le] W7}l SNR,
CNR =42 93t T4 Y(region of interest; ROI)
1 X 1cr 7|2 & 332 (A5%; frontal sinus, £]0]%;
EAM, M4 sella turcica) o4l SA4sIH oW ([Fig, 1. (d)],
SNR¥} CNR-2 4](1), (2)¢} =2 ez ALkstTH10].
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S v|wEA STt SA2Z 2 32 SPSS(version 22,0,
SPSS, Chicago, IL, USA)E AFE35I99Y, -5-9)4F()-2 0,05,
oIohE ()2 0,050]318 fefet Ao At

(Background ST vy — OIS, g)

SNR = ROL
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CNR = g Avg Avgl .. (Eg.2)
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(d)

Fig. 1. Image acquisition method
(a) conventional lateral head examination method at SID 110 cm
(b) modified head side examination method at SID 180 cm
(c) an image measured with the side of the phantom’s shoulder
2 an away from the detector.
(d) CNR and SNR measurements of evaluation point in skull lateral
image,
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1. SID ¢t 2| #Hetof WE Mz 2 SEEFR

QIXt Hlw Zuf

SID #g] W3lo] w2 ESDO| HAFHS 110 cme] 7L

729.18%4 62 uGy, 180 cme] AL 224.181+0.74 uGy= 1}
Byttt Frontal sinus, EAM, sella turcicol|4 SID AZ]
Hstof| wE SNRO| Hytgh 110 cn®| 7~ 4,02£0.01
dB, 10.9240.04 dB, 3.56+0.01 dBo]lT, 180 cme] A<
2.65%0.01 dB, 10,04£0.07 dB, 3.46+0.01 dB= el T}
Al $12oll4] CNRO] Hatgk2 110 cme] 79~ 5.6810,01
dB, 15.4340.06 dB, 5.03+0.01 dBo]glL, 180 cme] A<
3.7440.01 dB, 14.15+0.10 dB, 4.89+0.02 dB& UjEpd
o}, BE ESDS} AEA 2Rl 7t g 1k Bagke] Aol
= TARCE [FY5Ith(p<0.01), (Table 1), [Fig. 2.
(), ()],

2. AAL XiMl Heto] ME ME 2 SEEE AKX

Hlw Zof

Contact®} Uncontacto|A] &&= ESDS HH#74He
224.18%0.74 ubye} 251.58+1.04 uby= A= Uct F=
AAol A AT o H 9] Hitgh> Contact®] 75
2.65%10.01 dB(frontal sinus), 10,04%0.07 dB(EAM),
3.46%0,01 dB(sella turcica)©])3l, Uncontact®] 73-$-
3.7240.01 dB, 8,44+0,06 dB, 2.6640,01 dBo]it}. Contact
ZLA|o| 4] Frontal sinus, EAM, sella turcicol|4] CNR2]
HZFS 3744001 dB, 14.15+0.10 dB, 4.89+0.02 dBo]g}
31, Uncontact AMA|oflA= Zzke] 9|04 5.2610.02
dB, 11,00£0.09 dB, 3,76%0.01 dBZ eyt ESDL} &
A QAR Ftghke AR SR FO3t ZolE Hlrh
(p€0.01), (Table 2), [Fig. 2. (c), (d)].

3. dE0 e MY H SYEFE AUX Hlw Zut

Femaled} Male?] ESD H#7-& 251.58+1.04 ubye}t
263.39£1. 21 uby= eIt SNRE HZkS Female2)
749 frontal sinus+ 3,7210.01 dB, EAM-2 8,44+0.06
dB, frontal sinus+ 2.66%0.01 dBo|¢lil, Male®] %
frontal sinus+ 3.43%£0.01 dB, EAM-& 9.811+0.07 dB,
sella turcicax= 3,00%0,01 dB=Z At Al A
(Frontal sinus, EAM, sella turcic)ol4] CNRQ] H3k-S
Female 1&o|AX% 5.26%£0,02 dB, 11,00%£0.09 dB,
3.7610.01 dBo]lil, Male IEo|Al= 4.8530.01 dB,
13.79%0.10 dB, 4.23+0.01 dBo|2jt}. ESDE} GAFEA o
A mE 7F 28709 Bk vlE A% BANe foj
2o 8 U TtHp<0.01), (Table 3), [Fig. 2. (e), (H)].
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Table 1, Comparison of dose values, SNR and CNR according to SID change

Group Location SID(em) n Mean+SD Min Max t P
ESD 110 729.18+4.62 710.80 734,60
EAM 590.51 0.01
(uGy) 180 224.1810.74 221,70 225,40
110 4,0210.01 4.01 4.03
Frontal sinus 976.74 0.01
180 2.6510.01 2.64 2.67
SNR 110 10,92+0,04 10.84 11.01
EAM 57.67 0.01
(dB) 180 10,04%0,07 9.93 10.29
110 3.5610.01 3.54 3.57
Sella turcica 30 39.62 0.01
180 3.4610,01 3.44 351
110 5.6810.01 5.67 5.70
Frontal sinus 978.45 0.01
180 3.74%0.01 3.73 3.77
CNR 110 15.4310.06 15,32 15,55
EAM 59.11 0.01
(dB) 180 14,15+0.10 13.99 14.50
110 5.03%0.01 5.01 5.05
Sella turcica 40.22 0.01
180 4.89710.02 4.86 4.95
1. ESD is entrance surface dose. SNR is signal-to-noise ratio. CNR is Contrast to Noise Ratio.
2. pis calculated by independent t-test,
3. Location is the point where dose values and quality factors (SNR, CNR) are measured,
4, 110 is SID 110 em in a state in  which the right side of the head is in contact with the detector, and 180 is SID 180 m in a state
in which the right side of the head is in contact with the detector,
Table 2, Comparison of dose value, SNR and CNR according to change of examination posture in SID 180 e
Group Location Posture n Mean+SD Min Max t P
ESD Contact 224181074 221,70 225,40
EAM -117.39 0.01
(uey) Uncontact 251,58+1.04 249.10 254.60
Contact 2.6510.01 2.64 2.67
Frontal sinus -493.04 0,01
Uncontact 3.7240.01 3.71 3.77
SNR Contact 10.04%0.07 9.93 10.29
EAM 91.21 0.01
(dB) Uncontact 8.44%0.06 8.34 8.66
Contact 3.46%0.01 344 3,51
Sella turcica 30 283,42 0.01
Uncontact 2.6610.01 2.65 2.70
Contact 3.741+0.01 3.73 3.77
Frontal sinus -493.07 0.01
Uncontact 5.2610,02 5.25 5.32
CNR Contact 14.15%0.10 13.99 14.50
91.22 0.01
(dB) Uncontact 11.0040.09 11.77 12.21
Contact 4,89710.02 4.86 4,95
Sella turcica 283.35 0.01
Uncontact 3.7630.01 3.74 3.81

1. ESD is entrance surface dose. SNR is signal-to—noise ratio. CNR is Contrast to Noise Ratio.
2. ‘p’ is calculated by independent t-test

3. Location is the point where dose values and quality factors (SNR, CNR) are measured.

4, Contanct means that the head of the phantom contacted the detector at SID 180 cm, and Uncontact means that the head of the

phantom contacted the detector at SID 180 cm,
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Table 3, Comparison of dose values, SNR, and CNR according to sex in SID 180 cm

Group Location Sex n Mean+SD Min Max t P
ESD Female 251,58+1.04 249.10 254.60
EAM 40,53 0.01
(uey) Male 263.39+1.21 260.10 265.40
Female 3.7210.01 3.71 3.77
Frontal sinus -136.25 0.01
Male 3.4310.01 3.42 3.44
SNR Female 8.44%0.06 8.34 8.06
EAM 80.62 0.01
(dB) Male 9.81%0,07 9.73 10.03
Female 2.6610.01 2.65 2.70
Sella turcica 30 173.49 0.01
Male 3.00£0.01 2.9 3.01
Female 5.2610.02 5.25 5.32
Frontal sinus -137.29 0.01
Male 4,8510.01 4,83 4.86
CNR Female 11,0040.09 11,77 12,21
EAM 78.91 0.01
(dB) Male 13,7910.10 13.67 14,07
Female 3,7610.01 3,74 3.81
Sella turcica 172.61 0.01
Male 4.2310.01 4.22 425

. ESD is entrance surface dose. SNR is signal-to-noise ratio, CNR is Contrast to Noise Ratio.

. ‘p is calculated by independent t-test,

1
2
3. Location is the point where dose values and quality factors (SNR, CNR) are measured,
4

. Female has the phantom's head not in contact with the detector in SID 180 cm, and Male is a posture ith the phantom's right

shoulder 2 em away from the detector at SID 180 cm,

(@)

Fig. 2, Images obtained to measure the quality(SNR, CNR) factor for each condition change

(a) and (b) are images by attaching the side of the phantom to the detector at SID 110 cm and 180 cm

(c) and (d) are images with and without attaching the side of the phantom to the detector at SID 180 m

(e) and () are images obtained by attaching the shoulder of the phantom to the detector and the shoulder of the detector 2 cm apart at

SID 180 cm
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