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Abstract

The difference of radiation dose of MDCT due to different protocols between hospitals was analyzed by
CTDI, DLP, the number of Slice and the number of DLP/Slice in 30 cases of the head, the abdomen and the
chest that have 10 cases each from MDCT examination of the department of diagnostic imaging of three
general hospitals in Gyeongsangbuk—do. The difference of image quality, CTDI, DLP, radiation dose in the eye
and radiation dose in thyroid was analyzed after both helical scan and normal scan for head CT were performed
because a protocol of head CT is relatively simple and head CT is the most frequent case.

Head CT was significantly higher in two—thirds of hospitals compared to A hospital that does not exceed a
CTDI diagnostic reference level (IAEA 50mGy, Korea 60mGy) (p<0.001). DLP was higher in one—third of
hospitals than a diagnostic reference level of TAEA 1,050mGy.cm and Korea 1,000mGy.cm and two—thirds
exceeded the recommendation of Korea and those were significantly higher than A hospital that does not
exceed a diagnostic reference level (p<0.001).

Abdomen CT showed 119mGy that was higher than a diagnostic reference level of JAEA 25mGy and Korea
20mGy in one—third. DLP in all hospitals was higher that Korea recommendation of 700mGy.cm. Among target
hospitals, C hospital showed high radiation dose in all tests because MPR and 3D were of great importance due
to low pitch and high Tube Curren.

To analyze the difference of radiation dose by scan methods, normal scan and helical scan for head CT of
the same patient were performed. In the result, CTDI and DLP of helical CT were higher 63.4% and 93.7%
than normal scan (p<0.05, p<0.01). However, normal scan of radiation dose in thyroid was higher 87.26%
(p<0.01). Beam of helical CT looked like a bell in the deep part and the marginal part so thyroid was exposed
with low radiation dose deviated from central beam. In addition, helical scan used Gantry angle perpendicularly
and normal scan used it parallel to the orbitomeatal line. Therefore, radiation dose in thyroid decreased in
helical scan. However, a protocol in this study showed higher radiation dose than diagnostic reference level of
KFDA. To obey the recommendation of KFDA, low Tube Curren and high pitch were demanded. In this study,
the difference of image quality between normal scan and helical scan was not significant. Therefore, a
standardized protocol of normal scan was generally used and protective gear for thyroid was needed except a
special case.
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We studied a part of CT cases in the local area. Therefore, the result could not represent the entire cases.
However, we confirmed that patient’s radiation dose in some cases exceeded the recommendation and the
deviation between hospitals was observed. To improve this issue, doctors of diagnostic imaging or
technologists of radiology should perform CT by the optimized protocol to decrease a level of CT radiation and
also reveal radiation dose for the right to know of patients. However, they had little understanding of the
situation. Therefore, the effort of relevant agencies with education program for CT radiation dose, release of
radiation dose from CT examination and addition of radiation dose control and open CT contents into evaluation
for hospital services and certification, and also the effort of health professionals with the best protocol to
realize optimized CT examination.

Key Words : MDCT of Radiation dose, Diagnostic reference level, The optimization of protection, Radiation dose.
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Table 1. Compared of CTDI, DLP, Slice number, DLP/Slice
number from Brain Computed Tomography of surveyed
Hospitals.

CTDI (mGy) DLP(mGy.cm)  Slice number  OLP/slice
a 10.5£2.6 1609.8+673.2  233.4%47.2 6.7£1.4

b 8.1£0.7° 1120441049 28.9+11.7 42404

¢ 119.2485.5™ 2549 6+ 1217.5" 212.8+45.0" 11.6+3.4"
Significantly different from the a growp by t-test(™; p < 0.01)
Significantly different from the b group by t-test (" p <0.01)

2. Chest CT¢] 3] ZX3n|

ZALHA WMol Chest CT |EAHS B4 s}
Table 23 22 A5 AATE AN WL CIDI
ol A B el Hlsl A, CHYL 127.5%, 830.4% o=
o shAl =hthp<0.01). DLPo A= BRIl H|3) A
B 99.6% 2 H]aR o cH YL 2534% 2 93}
Al = THp<0.01). Slice = BE A H]a] AW
58.8% A1, cCHAE 18.8% HUT} Slice = B, C
W 25 A wla] fFefatA skkthp<0.01).
DLPE Slice 2 Wnz k2 B Lol Bl8) A, c>
236.4%, 313.6% o= frelatAl = RXTHp<0.01). ©l2]
$t A7= Abdomen CTS} H|52dt Aolty AU

B, el 13l Sice & AA ANIAAT L
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Table 2. Compared of CTDI, DLP, Slice number, DLP/Slice
number from Chest Computed Tomography of

surveyedHospitals.
CTDI DLP Slice DLP/slice
a 8.8+1.0 540.44432.7 100.5£70.5 5.240.9
b 69 +03  523+211  2437+14.0 22402
¢ 57.3+17.0"% (34444844 1804162577 69400

Significantly different from the a group by t-test(™; p < 0.01)

Significantly different from the b group by t-test(™; p < 0.01)

3. Brain CT9] I &g

ZA b W] Brain CT ¥EM TS Ak

=
Table 37} 22 A4S AU =AM ¥YL CIDI

Fol8h Al E=UTHP<0.01). DLPOIAE Aol Ha) B
CHL 2184%, 2433% o2 Fo3A =JyT
(p<0.01). Slice 7+ AW v B, CHYUS 108.7%,
216.6% =02 =UTh DLPE Slice 2 WHr g A
Hedell B3] BHY-E 200.6% 23 EkThp<0.01).
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CHYE 1141% =Ry fFoide
Hjate] F-ol8hAl ol CHAS A, C
o]& Ht) olzfg A= cHYUL A

Slice 7= A7 HABIAI R =2 B FE AHSHaL Q)
=< 9usta BAF Ee

CIDI7} o} ¥ ZE A o] S718S &

Table 3. Compared of CTDI, DLP, Slice number, DLP/Slice number
from Abdomen Computed Tomography of surveyed Hospitals.

CTDIvol (mGy) DLP Slice DLP/slice
a 326406  470.1+01 28.9+0.3  16.3%0.2
b 64.640.5" 1006.9+58.4"" 31.4+1.6" R.7+1.47
¢ 68.9+18.7" 1143.8+291.1" 62.6+11.17 18.645.2™

Significantly different from the a group by t-test(™; p < 0.01)
Significantly different from the b group by t-test(**; p < 0.01)

4. Scan®¥y ol w2 FHCT AFe] vl=

Scan WHell mE FHCTO IFMF ApolE EA
3to] Table 47 722 AFE AUTE Scan sequence:=
EAA o2 AFEEE Normal scan® Helical scand]
sequence% AF8-3 a1 F Scan AJ7HE Normal scan©]
3% % Helical scan 55%°l W3] Z%OL} inter scan
time &% Q& HAHAL Al7koll= Aol 7} §1310Tk Scan
= Aldstar 9 FAES 4% A3 31414 Normal
scan®)] W]l Helical scan®l A CTDI, DLP7} Z}Z} 63.4%,
93.7% E< TS HATHp<0.05, p<0.01). £ IF
AEFE 2124 A Normal scan®l H]3l| Helical scan®ll A 3]
FEHEAA 15.8% AFolA 3.1% = o A 5
7Y ZA A 2y 7o 91372 Helical
scan®l] B3l 12214 Normal scan©] ¥|F-3EH 9 Al Fo]
A Z2E 87.26%, 883% A F7F A UG
(p<0.01). o]2]3t A3} Helical scan® A Z scan A 7Fo]

il AR8FE cone beam®] FFORE FAIN-ol| 1|
dehio] Mol kAt dym FAMEHTh

Table 4. Compared of CTDI, DLP, eyeball and thyroid dose
from Helical scan with Normal scan.

Eye ball (mSv) Thyroid(mSv)
CTDI (mGy)  DLP(cm mGy)
skin deep skin deep
Normal
sean 50.4+1.3 799.5+26.8 70.6+3.8 82.5+3.7 4.77+0.4 4.65+0.7
Helical N . - -
82.4+4.1" 1549+86.2" 81.8+2.5 85.4+4.2 2.55+0.7" 2.47+0.6

scan

Significantly different from the Normal scan by t—test(*: p <0.05,
"1 p<0.01))

Aolg 4]

A
3738 AR 349 HIM= Table

Table 5. Difference of image quality of Helical scan image
with Normal scan image

3=l w0l BIE Sojzs
Helical scan S Xt 2
O AH Bl _
A0 HIH o 7} 6
Normal scan 0.289
= o
HA0] s =
=0ttt g A 10

* 5 Wilcoxon signed-rank test

Fig 1. Image of Brain CT. a; Helical scan b; Normal scan
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