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ABSTRACT

The purpose of this study was intended to recognize the importance of quality control (QC) in order to reduce
exposure and improve image quality by comparing the center-point (CP) of according to hospital grade and the
difference between X-ray field (XF) and light field (LF) in diagnostic digital X-ray devices. XF and LF size, CP
were measured in 12 digital X-ray devices at 10 hospitals located in 00 metropolitan cities. Phantom was made
in different width respectively, using 0.8 mm wire after attaching to the standardized graph paper on transparent
plastic plate and marked as cross wire in the center of the phantom. After placing the phantom on the table of
the digital X-ray device, the images were obtained by shooting it vertically each field of survey. All images were
acquired under the same conditions of exposure at distance of 100cm between the focus-detector. XF and LF size,
CP error were measured using the picture archiving communication system. data were expressed as mean with
standard error and then analyzed using SPSS ver. 22.0. The difference in field between the XF and LF size was
the smallest in clinic, followed by university hospitals, hospitals and general hospitals. Based on the university
hospitals with the least CP error, there was a statistically significant difference in CP error between university
hospitals and clinics (p=0.024). Group less than 36-month after QC had fewer statistical errors than 36-month
group (0.26 vs. 0.88, p=0.036). The difference between the XF and LF size was the lowest in clinic and CP error
was the lowest in university hospital. Moreover, hospitals with short period of time after QC have fewer CP error

and it means that introduction of timely QC according to the QC items is essential.
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Table 1. General characteristics of X-ray unit measured in this study

Hospital grade Model Company Country p:({)(zletxrct(i)(fn Duration after
KY 33100 ROT PHILLIPS GERMANY 2018.05 2 month
University BLOWER ROT 350 PHILLIPS GERMANY 2016.05 2 month
hospital CH
33100 ROT PHILLIPS GERMANY 2016.05 2 month
ACCURAY-625R KOREA 2007.04 36 month
SH
General ACCURAY-650R KOREA 2011.01 24 month
hospital
DS 10092614 SIMENS GERMANY 2014.01 2 month
SS EVA-HF525 Kormed KOREA 2011.11 36 month
BS ACCURAY-650R KOREA 2009.11 36 month
Hospital
UH BL-50 KOREA 2008.12 36 month
GT LTN-50 Listem KOREA 2017.08 36 month
BJ E7239X DRGEM JAPAN 2018.12 36 month
Clinic
SJ REX-925R Listem KOREA 2013.06 36 month

QC = Quality Control
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Fig. 1. Field size phantom on the table, matching of
phantom center and collimator center.

Fig. 2. Measurement of center error and field size
using the picture archiving communication system.
Center error was measured the distance from X-ray
field to light field center on image of 15x15 cm. The
length of the four sides was measured for field size.
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Table 2. Comparison between X-ray field and light field area according to hospital grade (unit: cm?)
5x5(25 cm’) 10x10(100 cm?) 15x15(225 cm’) 20x20(400 cm?)
HG Di Di Di Di
XF LF XF LF XF LF XF LF
(p-value) (p-value) (p-value) (p-value)
UH 26.8 34.6 7.8 92.2 112.7 20.5 248.5 254.9 6.4 442.9 450.5 7.6
(m=3) | (0.65) (025) (p=0.007) | (0.01) (2.17) (p=0.011) | (5.72) (6.94) (p=0264) | (4.17)  (3.14)  (p=0.394)
GH 18.6 34.6 16.0 92.1 114.1 22.0 240.0 255.4 15.4 447.5 4523 4.8
(m=3) | (2.00) (0.05) (p=0.015) | (0.01) (0.93) (p=0.002) | (4.25) (1.41) (p=0.055) | (1.91)  (0.70)  (p=0.059)
Ho 22.1 335 11.4 92.4 116.8 243 242.9 267.1 24.2 439.5 471.4 31.4
(n=4) | (3.88) (0.72) (p=0.065) | (021) (5.57) (p=0.021) | (11.01) (8.57) (p=0.029) | (20.70) (17.92)  (p=0.101)
Cl 19.9 28.7 8.8 100.9 112.5 11.6 211.5 251.6 40.0 442.9 448.9 6.0
m=2) | (120) (2.50) (p=0.093) | (8.20) (10.40) (p=0.119) | (63.85) (19.00) (p=0.536) | (47.70) (30.70)  (p=0.784)

HG =hospital grade, UH= university hospital, GH= general hospital, Ho= hospital, Cl= clinic, XF= X-ray field, LF= light field,
Di= difference, Data of XF and LF are expressed as mean (standard error). P-value was analyzed by Paired T-test.

Table 3. Comparison of center error according to
hospital grade (unit: cm)

Field size 20x20 cm?

Hospital
d
grace Center error Difference P-value
(IEJ:I;{) 0.23(0.08) reference -
GH
(n=3) 0.40(0.15) 0.17 0.891
Ho 0.92(0.42) 0.69 0.587
(n=4) . . . .
Cl (n=2)  0.95(0.05) 0.72 0.024

UH = University Hospital, GH = General Hospital,

Ho = Hospital, Cl =
as mean (standard error). P-value was analyzed by ANOVA
test(post hoc Dunnett T3).

Clinic, Data of center error are expressed

Table 4. Comparison of center error and field area
according to duration after quality assurance

(unit: cm)
Duration after QC
Field s1zg Py 36 Diffe- P-value
20x20cm rence
month month
(n=5) (n=7)
Center error (8’32) (8’§§) 0.62 0.036
444.0 442.4
X-ray 1.60 0.921
Field (2.38) (15.27)
area
. 450.9 462.4
Light (1.74) (12.44) 11.50 0.396

QC = Quality Control, Data of center error and field are
expressed as mean (standard error). P-value was analyzed by
Independent T-test.
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