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Step & Shoot Cardiac CT Angiography

Taiki Chono
Sapporo Medical University Hospital

PURPOSE:

METHODS AND MATERIALS:

Image Quality Assessment of Overlap Reconstruction & Dual X-ray Focal Spot for

Step & Shoot cardiac CTA provides benefits of reduced radiation dose compared to helical acquisitions. Through quantitative
& qualitative assessments this study evaluates image quality aspects. This may help build confidence in diagnostic value.

Step & Shoot CT acquisitions were performed on 64-slice scanner (VCT, GE Medical Systems) & 256-slice scanner (Bril-

liance iCT, Philips Healthcare). Three acquisition types were performed: Step & Shoot with overlap reconstruction (SSOR), Step &
Shoot without overlap (SS) and helical scan. Qualitative & quantitative assessments of z spatial resolution were performed on
ladder and disc phantoms, respectively. Spatial resolution assessments were performed at multiple eqi-distant locations (in x & z
direction) within the FOV to assess effect of dual x-ray focal spot on resolution uniformity. Qualitative assessment of clinical

RESULTS:

SSOR compared to SS.
CONCLUSION:

and hence clinical acceptance of Step & Shoot CTA.

phantoms were performed on simulated vessels of different sizes (0.75, 1.5, 2.5 mm) fitted with stents and soft plaque.

The deviation in the SSPz from specification coin phantom dimensions (0.625 mm) were 35.8%, 29.6% and 22.5% for helical,
SS and SSOR, respectively. The maximum SSPz deviation within the FOV was 76.8% and 21.1% for 64 & 256 slice scanners
respectively. Qualitative assessment of in-stent visualization & HU uniformity of soft plaque showed improved visualization on

SSOR demonstrated better z spatial resolution compared to helical scans. The 256-slice scanner provided more uniform reso-
lution within scan FOV. This study demonstrates that SSOR and dual x-ray focal spot may help in improving the image quality
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Development of Novel Injection Method of Contrast Medium and the Utility for Coro-
nary CT Angiography (CCTA): Test Bolus Tracking (TBT) Method

Takayoshi Yamaguchi, and Daichi Takahashi
Sapporo/JP

Learning Objectives:

To develop the best contrast medium injection method for CCTA. To overcome the fault of the test injection (TI) method
and the bolus tracking (BT) method. To improve the diagnosis accuracy by the steady contrast enhancement of coronary artery.
Background:

The injection method of CCTA has only the TI method and the BT method now. Then, to overcome the fault of these meth-
ods, we developed the Test Bolus Tracking (TBT) method that is novel injection method. This is a method of theoretically obtain-
ing the best scan timing.

Procedure Details:

To evaluate the contrast enhancement (CE) and the variation of CE we measured coronary artery CT value for 185 cases with
TBT method and 301 cases with Test Injection (TI) method. The amount of 280 mgl/kg was for both methods. In addition, the test
bolus data similar to the TT method was obtained before the TBT method, and the arrival time of CM was calculated. CE was
significant high and the variation of the CT value was also small in the TBT method (CT value and coefficient of variation: TI
402165 HU 8.9314.63%, TBT 421+£52 HU 5.18%£2.09%, p<0.001). The difference between calculated scan timing from TI method
and actual arrival time in the TBT method for 43% cases was more than 2 seconds. However, the variation of CT value was small
for TBT methods in this case.

Conclusion:
The TBT method is a very useful method to optimize the best scan timing for CCTA.

Examination of Adjustment of Coronary 64 Slice CT Angiography by ‘Snap Shot
Pulse’ Prospective Electrocardiograph (ECG) Triggered Scan

Takayoshi Yamaguchi, and Daichi Takahashi
Sapporo/JP

Learning Objectives:

To determine the adjustment of Snap Shot Pulse (SSP) in coronary CT angiography (CCTA) studies. To analyze the relation
between the heart rate (HR) and the coronary artery geostationary time (GT). To evaluate the detection ability of the coronary
artery in the clinical case.

Background:

SSP is a scan method of CCTA from which the entire doses of radiation are reduced compared with helical scan. However, it
is necessary to decide the adjustment of case carefully because there is a limitation at the resolution time (233 ms).
Procedure Details:

Using data acquired by ECG-gated reconstruction (n=109), images of cardiac phases in the range from 0% to 99% were
generated using the relative delay method, and subtraction was performed repeatedly for images in consecutive cardiac phases.
The subtraction image is data of the miss registration by motion. Then, the in-plane SD values of the subtraction images were plot-
ted on a graph, and the GT was measured. The ratio that had the GT of 233 ms or more was few like the group with high HR. (HR
46-50:90%, 50-55:68.2%, 56—60:40%, 61-65:25%, and 66 or more:0%). We did the prospective study of the SSP scanning by the
patient of HR 60 or less. The coronary artery was able to be evaluated by the entire 96%. However, the part that was not able to be
evaluated by 30% in the case that had become HR 61 or more when scanning appeared.

Conclusion:
The adjustment of SSP in CCTA, HR should target the patient of the sinus rhythm for 60 bpm or less.
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Non-contrast Coronary Vessel Wall and Plaque Imaging Using Inversion Recovery
Prepared Steady State Free Precession: Comparison with Plaque Characterization of
64 Detector Row CT

Takeshi Ishimoto,” Yasuyo Taniguchi,® Tosiaki Miyati,” Momoe Kawakami,®
Takayuki lkeda,® and Hisaya Kusabe®

1) Division of Health Science, Graduate school of Medical, Kanazawa University
2) Department of Cardiology, Hyogo Brain and Heart Center
3) Department of Radiology, Hyogo Brain and Heart Center

Background:

Intraplaque hemorrhage is a feature of vulnerable atheromatous plaques. It has strong associations with cardiovascular isch-
emic events. Early detection of such a plaque characteristic is critical and potentially benefit for their aggressive management. The
purpose of this study was to determine whether coronary vessel wall imaging using inversion recovery prepared steady state free
precession sequence (IR-SSFP) correlates with atherosclerosis detected by 64-detector row computed tomography (MDCT).
Methods:

21 patients (age 65*12 years, range 35 to 86 years; 2 women) with coronary artery disease as confirmed MDCT were studied
by coronary artery wall imaging on a 1.5-T CMR scanner (Intera, Philips Medical Systems, Best, The Netherlands) with 5-element
cardiac synergy coil. The coronary artery wall imaging was a navigator-gated free breathing and ECG-triggered and fat-
suppressed 3D IR-SSFP. Acquisition parameters are TE/TR 2.4-2.6/4.8-5.2 ms, TFE factor 17-35, matrix of 304 <512, FOV of 300
mm. Inversion time was adjusted to null blood (typical inversion time 450 ms). Scans were performed in the coronal or sagittal
oblique plane, and the number of slices was limited to 35 because of time constraints. IR-SSFP data (27 vessels, 77 segments) were
assessed detection of coronary wall and signal intensity ratio (SIR) between the coronary vessel wall and blood signal (SIvw/
SIblood) was calculated for every coronary artery segment. MDCT data sets were evaluated for the presence of calcified plaque,
non-calcified plaque, or both (mixed) plaque.

Results:

Almost all coronary artery walls (66/77 segments) were successfully visualized. High signal intensity areas (HSI; SIR>8, 11
segments) were observed in 5 (17%) of 30 segments with >50% coronary artery stenosis by MDCT but also in 6 (13%) of 47
segments without MDCT angiographically apparent coronary disease. HSI were detected in the sites that had no plaque (5
segments) and mixed plaque (5 segments) on MDCT images.

Conclusion:

IR-SSFP can be used for visualization of the coronary vessel wall and plaque and give us different information and profound
message about plaque characterization comparing to MDCT. HSI may be indicative of plaque inflammation and/or hemorrhage.
Therefore coronary vulnerable plaque could be detected by this method.
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Fig. 1 Moderate stenosis in the mid-right coronary artery

(RCA) of a 75-year-old patient is shown. MDCT maxi-
mume-intensity reformation image (left) only demon-
strates the mixed plaque (arrow) at mid-RCA. On the
corresponding IR-SSFP (right), HSI visualized not only
this mixed plaque site (arrow) but also the proximal
RCA (arrow heads).

Fig. 2 Severe stenosis in the distal RCA and a mild stenosis in the proximal
RCA of a 66-year-old patient are shown. MDCT curved multiplanar

reformation image (center) demonstrates the mixed plaque (arrow
head) with proximal RCA and the non-calcified plaque with distal RCA.
On the corresponding IR-SSFP (right), HSI was visualized at proximal
RCA (arrow head) but not at distal RCA (arrow).
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Exercise-induced Muscle Activities of the Trunk: Detectability of the Slight Impact
using Muscle Functional MRI

Noriyuki Tawara,” Osamu Nitta,® Hironobu Kuruma,® Mamoru Niitsu,® Atsuto Hoshikawa,”
Toru Okuwaki,” and Akiyoshi Itoh®

1) Department Sports Medicine, Japan Institute of Sports Sciences

2) Department Physical Therapy, Faculty of Health Sciences, Tokyo Metropolitan University

3) Department Radiological Sciences, Faculty of Health Sciences, Tokyo Metropolitan University
4) Graduate Course of Computer Sciences, College of Sciences and Technology, NIHON University

Introduction:

Exercise-induced muscle activity is essential in sports medicine and rehabilitation medicine, especially for the trunk muscle.
Magnetic resonance imaging (MRI) can evaluate muscle activity; transverse relaxation time (T,) of exercised muscle increases
compared to that of rested muscle”. Previous studies have proposed the muscle functional magnetic resonance imaging (mfMRI)* ¥,
which visualizes muscle activity in enhanced activated muscle. However, to calculate T,, the mfMRI using a spin echo (SE)
sequence, which requires an acquisition time lasting several minutes. Furthermore, the body parts that can be studied by mfMRI
are limited to the limbs. However, the evaluation of strength training-induced muscle activity also requires examination of the
trunk muscle, which has a limitation of scan time. Therefore, the mfMRI needs marked improvement of the time resolution for
calculating muscle T-. In order to evaluate trunk muscle activity induced by exercise, we proposed and verified the feasibility of
mfMRI using ultrafast imaging (fast-acquired mfMRI: fast-mfMRI or functional T, mapping)®. This study evaluated the detect-
ability of the slight impact on trunk muscle activity induced by acute exercises.

Methods:

The right psoas major muscles of seven male subjects (24.7+3.2 years, 171.2+9.8 cm, and 63.8%11.9 kg) at rest and after exer-
cise were scanned using a 1.5 T whole body scanner (Magnetom Symphony; SIEMENS) with a body-array coil. Two protocols
were employed (a) true fast imaging with steady precession (TrueFISP) with TR 4.72 ms, TE 2.36 ms, matrix size 256%256, FA
50, BW 501 Hz/Px, acquisition time 12 s. (b) spin-echo echo planar imaging (SE-EPI) with TR 2000 ms, TE 30, 45, 60, 75 ms (4
echoes), matrix size 128x128 with interpolated into 256X256, FA 90, BW 1392 Hz/Px, acquisition time 2 s (for 1 echo). Slice
thickness 10 mm, FOV 400>xX400 mm, NEX 1 were common factors. Subjects performed 15 sets of an exercise while lying supine
on the bed (Fig. 1). One exercise set, consisted of the subject performing 90-degree hip and knee flexion 20 times. T, images were
calculated using mono-exponential linear least-squares of SE-EPI images. Visualization of muscle activity was made by fast-
mfMRI®. The cross sectional areas (CSA) and T, of the right psoas major muscle were extracted from images obtained at rest and
after various durations of exercise. Significance of differences between images obtained at rest and after exercise was determined
by two-sided paired t-test. Differences with P < 0.05 were considered significant.

Results and Discussion:

Fig. 2 shows fusion images (fast-mfMRI) after 1 set, 5 sets, 10 sets and 15 sets. In the fast-mfMRI, the areas of activated right
psoas major muscle were well enhanced and morphological details were preserved. Fig. 3 shows changes in CSA of after each set,
and changes in T>. Although the CSA was increased by exercise, there was no significant difference at rest. For all sets, the chang-
es in T, were significant compared to those at rest (P<0.01). Moreover, Fig. 3 showed that both the CSA and T, after 7 sets
approached a plateau. These results agree substantially with the signal intensity data of the previous study”. It was suggested that
both the CSA and T, of exercising muscle rises approximately exponentially to a plateau that depends on exercise intensity.
Conclusion:

In this study, we presented the detectability of trunk muscle activities. Detectability reached a plateau after exercise train. T»
values calculating from SE-EPI images indicated high detectability of slight muscle activities induced by acute exercise.
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Fig. 1 The exercise schema flexion exercises of the right
thigh repeated 20 times starting from the extended

position.
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Fig. 2 Fused image (fast-mfMRI) obtained
after 1 set (a), 5 sets (b), 10 sets (c),
15 sets (d). Color bar shows differenc-
es in T, (ATz). Arrows denote the acti-
vated right psoas major muscle.
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Fig. 3 CSA and T, at rest (set number = 0) and after exercise in seven subjects. (a)
CSA. (b) T.. ** Significantly different from the value at rest, P<0.01.
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Dosimetric Properties of a Transmission Detector in a 6 MV Photon Beam

Yuji Nakaguchi, Fujio Araki, and Masato Maruyama

Kumamoto/JdP

Introduction:

The objective of this study was to investigate dosimetric properties of a new transmission dosimeter system. The system,
COMPASS (IBA Dosimetry, Germany), contains 1600 plane parallel ionization chambers with a detector spacing of 6.5 mm and
an active volume of 0.02 cm3. The COMPASS detector is mounted on the gantry of the linear accelerator to perform on-line dose
vilification during treatment. We checked capability of the system for dose verification in clinical intensity modulated radiothera-
py (IMRT) plans.

Methods and Materials:

Fist, the COMPASS system was modeled by dosimteric data (percent depth dose, off-axis ratio, and output factor) for a 6
MYV photon beam. The dosimetric properties for simple square fields and various MLC test patterns were checked by comparison
with those of MapCHECK and EDR?2 films. The Monte Carlo simulations were also used as needed. The system was also
compared for dose verification in clinical IMRT plans of neck cases.

Results and Discussion:

The influence of a transmission detector for radiation fields was insignificant except for buildup regions. For MLC test
patterns, the COMPASS dose profiles agreed within 3% with those of MapCHECK, EDR?2 films, and Monte Carlo simulations,
except for complex MLC test patterns. Monte Carlo simulations agreed within 2% with EDR?2 in the region more than 50 cGy. In
clinical examples, COMPASS agreed well with EDR2. COMPASS is a detector having the same accuracy as ion chambers in
output measurements and is similar to a film for the dose profiles. The reason is because COMPASS dose distributions are based

on measured fluence maps.
Conclusions:

The COMPASS system is useful for dose verification for IMRT plans. The system can use with the similar accuracy to tradi-
tional film measurements and 2D detectors. The beam model needs to be improved for complex dose profiles.
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Angiography with MDCT

Purpose:

nizing the branching pattern of the subclavian artery.
Methods and Materials:

Results:

Conclusion:

may be helpful in embolization through these arteries.

Visualization of the Supreme Intercostal Artery and the Costocervical Trunk in CT

Yoshiyuki Noto, RT,” Motomasa Kimura, MD,® Tetsuya Oka, RT,” and Shoichi Inagawa, MD"

1) Department of Radiology, Niigata university Medical and Dental Hospital
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In hemoptysis caused by an apical lesion such as in tuberculosis, the supreme intercostal artery (SIA) or the costocervical
trunk (CCT) is frequently recruited as a feeding artery, through which embolization is carried out. Here we evaluated the efficacy
of CT angiography (CTA) with multidetector computed tomography (MDCT) in visualizing these two vessels as well as in recog-

We retrospectively evaluated CTA with MDCT performed in 89 patients suspected of a craniocervical arterial disease. Visu-
alization of SIA, CCT, and the deep cervical artery, the branching pattern of the subclavian artery, and the distances to the origin
of the vertebral artery (VA) from those of CCT and the internal mammary artery (IMA) were examined.

SIA and CCT were visualized on both of the right and left sides in all the patients. The most frequent branching pattern is
that VA comes first and is followed by IMA on both sides. The second or less frequent branching patterns are different between
the right side and the left, but not different between men and women. On the left subclavian artery, CCT arises in the vicinity of
VA. The distance from the origin of CCT to IMA varies between the right side and the left.

CTA with MDCT is useful in visualizing SIA and CCT and in recognizing the branching pattern of the subclavian artery. It
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