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Output dose and image quality evaluation of organ effective modulation in chest CT
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[Summary]

We investigated output dose behavior and image quality in Organ Effective Modulation (OEM), which reduces frontal
exposure in chest CTs. Our method was based on taking a water phantom and a chest phantom combined with Com-
puted Tomography-Auto Exposure Control (CT-AEC) while using the CT Dose Profiler of a Sweden RTI Piranha Wireless
X-ray Output Analyzer. We performed calculations on the dosing operation at each rotation, and determined the modu-
lation angle, maximum dose reduction rate, and the standard deviation (SD) per rotation. We found that with OEM the
modulation angle was 156°, and the maximum reduction rate was largest in the 0° direction at 52%. However, the SD of
the image increased.The use of OEM in combination with CT-AEC for chest CT leads to a lower dose for breast exposure
than CT-AEC alone, but the increase in image SD requires careful consideration.
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AW I 7 7 b, K77 b (32
cm), Chest Phantom N-1 LUNGMAN (5 #5 #
S8 L AR O chest plate # v 72, 2 Fh
MOLUNGMAN @ LUNGMAN +chest plate & L7
(Fig.1). #&EHFHE Sweden RTI Piranha Wireless
X-ray Output Analyzer® CT Dose Profiler #HJ
W CTEEW, XX/ v AT 4 vy AT 2 AHE
Aquilion PRIME (ver.7) TH 5. M r— 20D
fFFTIZ, Ocean (72 m 34 4 :2014 professional)
t Excel (Microsoft : 2016) Z#f#H L 7c. SDEH
(2, ZIOSTATION2 (ziosoft#:#) #flifIL 7.

1-2 RE1ER
BT T & OBIE AR OEM i o W T, &k
DOHEH 3 L T OEM O 1T O Lblghiat #47 - 72,

1) K7 7> b & TORKBERE
2) K77 v b LTOLRAE

3) K77 P HTDOSD

4) W87 7 > b H TOHIIEOZEE)
5) Mg~ 7~ b 2 TDOSD

1-3 REFRH

K7 7 v b 2OHGESRMS, EEE120kVp, BE
WX CT-AEC 2 (& SD25), 4~ b Y — iz
HME0.35s/rot, ¥vF7 72 4—0.813, #ugA 74
AE0.5mm x 80 L L, PRSI, TR
FC13 (BHERI%0), PR 7 4 AJESmm, PR
field of view (FOV) &32cm & L17e.

WER 7 7 > b 2 O¥EME, EHE120kVp, &
WX CT-AEC 2 i (F%ESD10), #» M) —Hl
HRHMEE0.35s/rot, v F 7 72 £—0.813, g A
Z A4 AJFE0.5Smm*x80% L L, TS, T
BIFFC13, T A 7 4 A Smm, P FOV X
32cm & L7z, CT-AECIZHWVTE, K77 Mo
W7 7~ b & E b 6 XYZ IO EH & 200
b, XX VAT 4 A AT LA O Volume
EC (Volume Exposure Control) #Hwvic. 7¢
helical scan O FHAGHLIE % — (2 3 2 Pl [ ] o 2
FaRHCTHRELL.

1-4 HHBREORESE

K77y raeEabicEs, 74y 2—jul
CRRE L, LB D EHR PG LTS 2O, KT 7 v
FakEAR L2 OAL, 13017 CT-AECOEERE

(a)

(b)

Fig.1 The phantom used in this study

(a) LUNGMAN

(b) LUNGMAN +chest plate
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CT Dose profiler

P ——ll Metal(screwdriver)

Table Top-Move

Fig.2 Method of dosimetry with CT Dose Profiler
Metal was installed in the direction at an angle of 180°.

Absorbed Dose rate(mGy/s)
5 & 8 b

«w

o

0 350 700 1050140017502100

Times(msec)

352

o mGy 90°

164
188 o172

180

Fig.3 Dose measurement data was converted one round of data by Microsoft Excel
The intermediate point between 180° and the next 180° was set to 0°.

% H v TPiranha% 7 4 V& v & — a2 22 [
L, ARG EAT o 10, e, BLERE s 2 7 2 %
FeTERORIAIIE 2 —E12 3 225, Wiz OBk
ONE 2R T 272012472 ) —TF (180° W) 2
&E (N7 4 3—) 2k Lisg L7 (Fig.2). BUSL
1z Piranha il 7 — % # Excel T F 7 4 N — DAL &
TH5180°» 6 1MERFHED 180° #H ML, ZOHH
20 ELT, 360°D—Ninr—x T/RLIC (Fig.3).

1-5 K7 7> b ATOOEMBED LB
1-4TRLICHEITBEOWELETT — &2 2oL
120 HER, OEMOAET 2N ZN10Hce L, #
FREIEZI0MOFIME L Lre, RARHEIEEE, &b
MR AP ICAEED? bR 7. MR, OEM
DA METHEIZS D - 12AE» LM L. SD
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Fig.4 SD measurement method in water Phantom

A Eight points were measured at an interval of 45°
inside 10mm from the edge.
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Arts and

MERCTICHIF B WIS IEREHE (Organ Effective Modulation) DA E & EE D EH IcT

(a) (b)
Fig.5 SD measurement method in chest Phantom
(a) thyroid part

(c) (d)

(b) aortic arch part  (c) heart part  (d) diaphragm part

Measurement was made at four points, thyroid part, aortic arch part, heart part, diaphragm part.

“OEM OFF

ROI1
30 OEM OFF

. e==OEM ON

75

ROI8 _ ~_ ROI2

ROI3

ROI6 s S _—" ROW4

ROI5S

(a)

(b)

Fig.6 Result of OEM comparison at water phantom

(a) A dose comparison  (

b) A SD comparison

RN, 0#% A 6 lem NN BO IR (region of
interest : ROI) #aiE L, 0°%°545° T L Z8 MG

2. & R

WL, ROIOKS Sk 50pixels & L7 (Fig.4).

1-6 MERT 7> b ATO OEM B D LLEET(i

1-4 T/RLICHMBEOWEE T T — % 2T L
#2. LUNGMAN, LUNGMAN +chest plate & & [f]
BOFMTIr- 72, WEE, OEMOAETZHZh
10MHRE L, RIS 10mOFHMEL Lic. B
13, phantom O#FERIAHLE ~ o TLE X T
@ Piranha §Hll 7 — % % Excel T2 7 74bL, gL
2. SDEHINE, gk phantom O HURBRES, KBRS
8, LB, BRI L ~ov O RGO 4 R FHI L 72
ROIDK & S 1% 50pixels & L7c (Fig.5).

2-1 KT 7Y hATOOEMBEEDLLE

Fig.6iz, K77 v b 22X 52 OEMAIED HJ#
L SD OILEBGHERZ/RT. Mk, 0° TR b K
WL, 43uGyn 521 uGy & 5200 FEEERE AV L
ro. ZRMAEIX156° Th - 1c. SDZEILE, OEMA
H DIRFIZ I SD A E L, &R T10% kAL 7.
T H 0° SN TIE18% LA L7c.

2-2 HMIER7 7> R ATH OEMEEDLLE

Fig.7 {=WLUNGMAN, @LUNGMAN +chest
plate (2 & 2 OEM O £ i D H ) 5 O FLHG 1 %,
Table 2 OEM O D % FHUALEIZ 513 2 SDO
ARG R 2 T3 i + BEHE(R 2 T/R . LUNGMAN T

A @ 21 (813)
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(a)

12
= == OEM OFF

-
© (=]

Absorbd Dose rate (mGy/s)

Time (msec)

0 350 700 1050 1400 1750 2100 2450 2800 3150 3500 3850 4200 4550 4900

(b)
Fig.7 Result of OEM dose comparison at chest phantom
(a) LUNGMAN (b) LUNGMAN-+chest plate

The larger the object, the more frequent the dose reduction in the 0° direction.

Table Result of OEM SD comparison at chest phantom
At all measurement point, OEM showed high SD.

ROI position
Thyroid gland Aortic arch heart diaphragm
LUNGMAN
OEM OFF 13.4 £0.8 56+ 1.1 6.9+ 0.7 10.3+ 1.0
OEM ON 15.5 £ 0.7 6.6 = 1.1 7.6 +0.6 11312
LUNGMAN + chest plate
OEM OFF 20.4 £ 0.7 89 £ 0.2 9.2+ 0.8 12.7 £ 0.9
OEM ON 21.8 £0.9 9.4 +0.3 11.9+ 0.8 14.7 £ 0.9
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