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Optimization of scan timing for aortic computed tomographic angiography using the test bolus injection technique
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BILOWREEE AR CE 2B LV 71k (femoral artery test bolus injection method: FTI method) & APEZREHA9-2.
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Fig. 1. Measurement points of Tpa and Tee (times to peak enhancement at
ZHERI 5 )51 (femoral artery test bolus injection method: FTI femoral artery and ascending aorta, respectively) and examples of

" e n attenuation curves. Tpr and Tpa Were measured in two independent test bolus
method) 2B %R L7c. AMFFED HAYIE, BT method Lib#L FTI monitoring procedures before the main bolus.




FRTTHAICIE, 30 & Ok LI-BH (B 19 4, &tk 11 4;
YR, 67.5 5%, (ElmHEDH, 35-89 %) A RERINT. BEH =
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ERFFITEET D (15-17).

Table 1. Patient characteristics of TT measurements.

Patients (n) 30

Male, female 19, 11
67.5+126
60.6 £ 10.7
163.3+7.7
9 (30%)

6 (20%)

|5 (50%)

Age (years)

Body weight (kg)
Body height (cm)
Aortic aneurysm
Aortic dissection

Other (normal, post operation, including)
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Fig. 2. Plots of Ter versus TT (contrast medium transit time in aorta,
calculated by Ter- Tpa) and regression line. A highly positive correlation
between Ter and TT was indicated (P<0.01).

50

TT=0.884 Tpy - 0.834 .
o r=0.296

40}

35 2

W
o
T

Transition time (s)
[\ [\*]
o o

S
o o
T T

(5]
T

o

5 10 15 20 25 30 35
Time to peak in the ascending aorta (s)

o

Fig. 3. Plots of Tp versus TT and regression line. Tea was not well
correlated with TT.
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Fig. 4. Outline procedure of FTI method.
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Table 2. Patient backgrounds of the FT1 and BT method groups.

FT!| method BT method
Patients (n) 50 50
Male, female 21,29 18, 32
Age (years) 695+ 10.2 66.21+94
Body weight (kg) 62.1 £10.6 61.2+88
Body height (cm) 159.9+8.9 160.9 £7.1
Aortic aneurysm 14 (28%) 16 (32%)
Aortic dissection 20 (40%) 20 (40%)
Other diseases (including normal) 16 (32%) 14 (28%)
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Table 3. Scan, reconstruction, and contrast medium injection parameters for
FT1and BT method.

FTI method BT method

Test bolus scan Main scan Mornitoring sean Main scan
Tube voltge (kV) 120 120 120 120
Reference mAs * 20 200 20 200
Rotation time (s/rot) 05 Variable (0.33-1.0) 05 05

Scan dekay time (5) 15 Variable 10 Variable
Detector configuration | % Smm 64 % 0.6mm 1% 5mm 64 x 0.6 mm
Pitch factor NA Variable (0.45-1.5) NA 10

Slice thickness 50 50 5.0 50
Reconstruction kernel B3If B3If B3If B3If

CM concentration (mglimL) 300 300 300 300

CM dose (mglikg) 60 300 NA 300

Injection duration (s) 3 15 NA 15

*mAs setting of CT automatic exposure control system.
CM, contrast medium; NA, not applicable.

RN RO &S R AT 5701, BIRA CT i
ZRELZ. WEDTDO ROI I, KAEDIGL~L D FTKE)
Ik (AA0), FB1MEHEL ~ LD TITRENR (DA0), BLUHE
ALV OEL REREIIRICELE L 72, REREIIRICERELTZ 2
@ ROl OFHEEKERENRD CT € (FA) LL7-. KEHIRM
ez R 9 5720121%, 300 HU ARIEESHTWAT=0 (18), 3
MOFRENLATD CT A 300 HU LA k% good case, 1%
2 TH 300 HU KiiiZ2iA% poor case &43FELTC. FTI k&
BT {kEDAHE %, Mann-Whitney U HEZ AV, A E K%
P < 0.01 TREALL7=. HEFHAEMTIZIE, SPSS version 11 (IBM
Corporation, Armonk, NY, USA) % H 7=.
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T OFIEEBIT 3 FNL MO CT EIZAEITRD R >72 (P >0.05).
Fig. 6 & FTI k& BT {ETHREIIZ maximum intensity
projection D% <9, FTI 0 poor case Tid, Fig. 6 ¢ (2
REIONE, FATRENRDIEZ DR A 55 TiEZR7->7223, poor
case @ _FATRENARDIEY) CT flix 279 HU THY, good case
OMIfE (300 HU) IZHEVWMES »7=. BT & A7 poor case
T, EEAERE BT ZEICEY, BT RERE KBRS
R DIEFE N RO AN Th o7, Table 5 (2 FTI {EIZHITS
BIBALOT-Y) CT LA YR 7, i BARIER], e Frf iy
Mz~ 9 . FTI BT, RERBIARIC ISV CRAFREE IR
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17z, Poor case O BAAAREE SR FRFIEIE, good case
ICHAREEICIEEL TV (P < 001). FTI #%& BT O
1%, EhZi 86.0 % L 46.0 % Th-o7z. BT
1£D good case & FTI £ poor case D) CT filix, i
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Fig. 5. Box plots of mean CT values over three ROIs (AAo, DAo, and FA)
for FTI methods.

Table 4. Means and standard deviations of CT values of three ROls for FTI
and BT methods.

FTI method BT method P value
Ascending aorta (HU) 391.7+£586 299.7+64.1 <005
Descending aorta (HU) 399.5+£51.0 2857+645 <0.05
Femoral artery (HU) 37381564 25824751 <0.05

Fig. 6. Maximum intensity projection image examples of good
cases for (a) FTI method and (b) BT method; poor cases for (c) FTI
method and (d) BT method. Respective scan start times/scan
durations (s) were (a) 34.0/30.1, (b) 25.0/9.3, (c) 27.0/30.2, and, (d)
35.0/17.8.
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Table 5. Means and standard deviations of CT values for good cases and
poor cases in FTI method.

Good case Poor case P value
Ascending aorta (HU) 4043 £59.9 289.7L7.1 <0.01
Descending aorta (HU) 386.6+53.9 3422+365 <0.05
Femoral artery (HU) 37641549 35721445 0.22
Scan start time (s) 284+1.9 369+38 <0.01
Scan duration (s) 13.7+36 296+7.1 <0.01

Nakaya 5(3, PAOD, HZHB KBRS 36 L KBRS O X570 1M
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EOIVAIHPRIEE 2D (19-21).

ZOREISH T 5 5 ED1o0%, A LIS KBRS KBRE)
IR CENEIIELABERR A TEL, 2 SORES T HE
REfEIDHERI SNz TT ISt TR EE LA S HZLTHA
5. Laswed B, 1[EIOIEFE AR G542 2 500 CEIAR CT B4 5
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