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Background: Electron beam computed tomography (EBCT) and multislice computed tomography
(MSCT) are both suitable for non-invasive identification of coronary stenoses.

Objective: To compare intravenous coronary EBCT angiography (EBCTA) and MSCT angiography
(MSCTA) with regard to image quality and diagnostic accuracy.

Methods: EBCTA was done using an Imatron C-150 XP scanner in 101 patients following a standard
protocol (slice thickness 3 mm, overlap 1 mm, acquisition time 100 ms, prospective ECG trigger). For
MSCTA in a different set of 91 patients (using a Siemens Somatom Plus4VZ scanner), the whole vol-
ume of the heart was covered in a spiral technique by four simultaneous detector rows. Using
retrospective ECG gating, the raw data were reconstructed in (mean (SD)) 215 (12) axial slices
acquired in diastole (slice thickness 1.25 mm, overlap 0.5 mm, acquisition time 250 ms/slice).
Results: With EBCTA, 76% of predetermined coronary segments in a nine segment model could be
assessed with diagnostic image quality, and with MSCTA, 82%. A low contrast to noise ratio with
EBCTA, and the presence of motion artefacts with MSCTA were the main reasons for inadequate image
quality. Using conventional angiography as the gold standard, 77% of stenoses of > 50% could be
identified correctly with EBCTA and 82% with MSCTA.. Significant stenoses were correctly ruled out in
93% of segments with EBCTA, and in 96% of segments with MSCTA. The average contrast to noise
ratio was higher with MSCTA than with EBCTA (9.4 v 6.5; p < 0.001).

Conclusions: EBCTA and MSCTA show similarly high levels of accuracy for determining and ruling
out significant coronary artery stenoses. MSCTA is capable of providing good image quality in more
coronary segments than EBCTA because of its better contrast to noise ratio and higher spatial resolu-
tion. Motion artefacts seen at heart rates of > 75 beats/min and a higher radiation exposure are the

main limitations of MSCTA.

for the diagnosis of coronary arterial stenosis severity.
However, approximately 40-50% of all coronary angi-
ograms are done to exclude significant stenoses and are not
followed by an intervention. As this invasive procedure is
costly and is not without risk, an alternative non-invasive
technique would be of great benefit.'"* To date, promising
attempts have been made to visualise the coronary arteries
non-invasively with electron beam computed tomography
(EBCT) and magnetic resonance imaging.”"* Because of its low
temporal resolution, conventional mechanical computed tom-
ography was not able to generate motion-free images of the
heart. The recent development of helical multislice computed
tomography (MSCT) has now made such an achievement
possible, owing to a major reduction in acquisition time."”™"
In contrast to the fast expanding MSCT technique, EBCT is
only available in specialised centres. Thus our aim in this study
was to compare MSCT coronary angiography (MSCTA) with
EBCT coronary angiography (EBCTA) for diagnostic accuracy
and image quality.

S clective coronary angiography remains the gold standard

METHODS

Patients

We investigated 101 consecutive patients (21 female, 80 male)
with EBCTA within six days of selective coronary angiography
between April 1998 and January 2000; an additional series of
91 consecutive patients was studied with MSCTA (19 female,
72 male) between July 1999 and May 2001. All patients were

referred for evaluation of typical or atypical angina pectoris or
abnormal results in non-invasive physiological tests for
ischaemia. Exclusion criteria for both investigations were
atrial fibrillation, renal insufficiency with a plasma creatinine
of more than 133 pmol/l, unstable clinical condition, and
known or suspected iodine allergy. The protocols were
approved by an institutional review board and informed con-
sent was obtained from all the patients. The characteristics of
the patients and their lesions are given in table 1.

Selective coronary angiography

Coronary angiography was done using the Judkins technique.
On average six views were obtained, including two pairs of
orthogonal views. These were analysed by two independent
experienced cardiologists unaware of the results of the
computed tomography. For each stenosis the maximum per
cent lumen narrowing was determined visually.

Electron beam computed tomographic angiography

For EBCTA we used an Imatron C-150 XP scanner (Imatron
Inc, San Francisco, California, USA). Before EBCTA a calcium
scoring scan was done and the volumetric calcium score

Abbreviations: EBCT, electron beam computed tomography; EBCTA,
electron beam computed tomographic coronary angiography; MSCT,
multislice computed tomography; MSCTA; multislice computed
tomographic coronary angiography
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Table 1 Characteristics of the patients and their Table 2 Technical details of electron beam computed
coronary lesions tomography (EBCT) and multislice computed

MSCTA EBCTA tomography (MSCT)

e pe—_— 56 70 Parameter EBCT MSCT

Evolyation c&er MI 18 13 Spacial resolution 6 line pairs/cm 9 line pairs/cm

Previous angioplasty 1 8 Acquisition fime 100 ms 250 ms

V°|V°" disease 2 7 Radiation dose 2.7 mSv 8.2 mSv

Cardlomyc?pofhy 2 3 ECG trigger Prospective Retrospective

1 Vessel disease 32 25 Slice thickness 3 mm 1.25 mm

2 Vessel disease 24 15 Overlap mm O%5mm

3 Vessel disease 6 18

No stenosis 30 53

Age (years) 61.7 (11.0) 59.2 (9.1)

Body mass index (kg/m?) 26.4 (3.0) 27.0 (3.0)

Heart rate (beats/min) 64 (7) 68 (11)

Volumetric calcium score 269 (388) 288 (417) For retrospective ECG gating the raw data were transferred

Stenosis in LM 5 5 to an external workstation to be reconstructed in (mean (SD))

Stenosis in LAD 44 48 215 (12) overlapping slices (slice thickness 1.25 mm, overlap

Stenosis in LCx 13 15 . . h . 1

Stenosis in RCA 2 20 0.5 mm) at any time during the RR interval. We reconstructed

Mean coronary diameter (mm) 3.3 (1.2) 3.1(1.4) all images between 300-470 ms before the R wave in diastole
to prevent severe motion artefacts, as previously described."

Values are n or mean (SD). o In initial investigations we found severe motion artefacts dur-

Differences between the groups are not significant. ing rapid heart rates.” We therefore treated all patients who

EBCTA, electron beam computed tomographic coronary . .

angiography; LAD, left anterior descending coronary artery; LCx, left had heart rates of more than 70 beats/min with 50 mg oral

circumflex coronary artery; LM, left main coronary artery; MI, metoprolol (n = 18) or with 40-100 mg intravenous esmolol

myocardial infarction; MSCTA, multislice computed tomographic (n = 8). Technical details of EBCTA and MSCTA are given in

coronary angiography; RCA, right coronary artery. table 2 ’

determined.”® A previously described standardised protocol
which is widely used for EBCTA was employed in this
study.”"’ After a delay equal to the contrast media transit time,
50 cardiac images were acquired. A collimation of 3 mm and
table increment of 2 mm generated overlapping 3 mm slices.
We optimised spatial resolution by selecting the smallest pos-
sible field of view and tried to reduce motion artefacts,
especially of the right coronary artery, by determining the
optimal ECG trigger interval for each patient. For that purpose
we chose the scan position with the most pronounced motion
artefacts in the calcium screening scan, which was done at
80% of the RR interval. At that same position we did three
further single slice scans at 50%, 60%, and 70% of the RR
interval and chose the trigger point providing the least motion
artefact in each patient for subsequent scanning.

Multislice computed tomographic angiography

The major difference between the new generation MSCT and
conventional mechanical spiral computed tomography scan-
ners is the presence of four detector rows, which allows four
slices to be generated simultaneously. In addition, the tube
rotation time can be reduced to 500 ms. Thus by using
retrospective ECG triggering and a partial 180° scan tech-
nique, effective temporal resolution can be reduced to 250 ms
per slice.

For MSCTA we used a Siemens Somatom Plus 4 volume
zoom scanner (Siemens Medical Systems, Forchheim, Ger-
many) supplied with special cardiac reconstruction software.
We applied a similar algorithm and the same software as
recently described by Niemann and colleagues."”

The transition time of contrast media was determined by
injecting a test bolus (20 ml, flow rate 3 ml/s) and repeated
scanning (one scan every 1.5 s) at the level of the aortic root.
Following the intravenous injection of 140 ml of contrast
media (flow rate 3 ml/s) and after the predetermined transit
delay, scanning was started at a level just below the carina. The
entire volume of the heart was covered in a spiral technique
with simultaneous digital registration of the ECG signal dur-
ing one breath hold (mean (SD), 32 (6) s). The collimation of
4* 1 mm and a table feed of 3 mm/s permitted a later recon-
struction of overlapping slices 1.25mm thick. The tube
current was 300 mA at 120 kV, providing an optimal ratio
between image noise and radiation dose.
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Correlation of selective coronary angiography with the
results of EBCTA and MSCTA

Analysis of the EBCTA and MSCTA datasets was done
independently by a cardiologist (AL) and a radiologist (CB)
using the source images, with maximum intensity projection
and volume rendering reconstructions provided by an
external workstation (Insight, Neo Imagery, California, USA).
Before analysis, all segments were graded as to whether or not
they were assessable on the basis of the contrast to noise ratio
(> 3.0) and the presence or absence of motion artefacts. In
case of non-consensus a joint reading was undertaken.

EBCT and MSCT scans were not done during the same time
period and were partly separated by almost two years. To pre-
vent the influence of a learning effect on the later results, we
analysed all the MSCT and EBCT data at one time, after all the
studies had been done. For correlation with selective coronary
angiography, the coronary tree was divided into segments
according to the American Heart Association guidelines.”
Only segments 1-3 of the right coronary artery, segments 5, 6,
7, 8 of the left coronary artery, and segment 11 (circumflex
artery), which was divided into a proximal and a distal part,
were analysed for stenoses of more than 50% (the nine
segment model). This method has been used previously in
studies of EBCTA and MSCTA. """ Angiograms were
analysed by two experienced cardiologists, who were blinded
to the findings in MSCTA or EBCTA, using the Accom PC soft-
ware package (Siemens). All stenoses found on EBCTA/
MSCTA and coronary angiography were assigned to the same
standardised diagram and compared on a site by site basis.
Using coronary angiography as the gold standard, sensitivity,
specificity, and accuracy were calculated. Coronary segments
distal to a vessel occlusion and segments with a coronary stent
were not considered for analysis.

Radiation dose

The radiation dose for EBCTA and MSCTA was calculated
using commercially available Win Dose software. For EBCTA
an average dose of approximately 2.4 mSv and for MSCTA
approximately 8.2 mSv was calculated.

Determination of the contrast to noise ratio
To obtain an objective index of image quality we determined
the contrast to noise ratio for both EBCTA and MSCTA for all
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Table 3 Number of assessable segments with electron beam computed
tomographic coronary angiography (EBCTA) and multislice computed tomographic
coronary angiography (MSCTA)
EBCTA MSCTA
Number Number
Segment assessable % (95% Cl) assessable % (95% Cl) p Value
1 75/99 76% (66% to 84%) 75/88 85% (76% to 92%) NS
2 72/99  73% (62% o 81%) 56/88  64% (53% o 74%) NS
3 53/92 58% (46% to 67%) 62/85 73% (62% to 82%) NS
5 87/101 86% (78% to 92%) 84/91 92% (84% to 26%) NS
6 81/98 83% (74% to 90%) 78/87 90% (81% to 95%) NS
7 81/100 81% (72% to 88%) 75/88 85% (76% to 92%) NS
8 73/100 73% (63% to 81%) 78/90 87% (79% to 92%) NS
11 79/96 82% (73% to 89%) 78/89 88% (78% to 93%) NS
11 distal 61/91 67% (56% to 77%) 67/89 75% (65% to 83%) NS
Total 662/876  76% (72% to 78%) 653/795  82% (79% to 84%) <0.05
Cl, confidence interval.

the predetermined coronary segments. To do this, we measured
the mean density within the lumen of all segments and in the
connective tissue immediately next to the coronary vessel and
divided the Houndsfield unit difference by the image noise,
which is determined as the standard deviation of the density
value measured in a region of interest in the aortic root.

Statistics

Statistical calculations were done using the SPPS software
package (version 10.0) installed in a desktop computer.
Numerical variables were compared using the Wilcoxon test
and the Student ¢ test. Proportions were compared by
determining the 95% confidence interval. If the confidence
intervals in the two groups did not overlap in a particular
comparison, the difference was considered to be significant. A
probability value of p < 0.05 was regarded as significant. These
calculations were done by using Windows Excel 2000 (version
9.0).

RESULTS

Age, calcium score, and body mass index were similar in
patients investigated by EBCTA and MSCTA (table 1). The
heart rate in the EBCTA group was slightly higher than in the
MSCTA group, although the difference was not significant.
Mean coronary vessel diameter, which was measured in all
vessels in all patients on the tomographic images, did not
differ between the two groups. The distribution of stenoses in
the different assessable segments between the two groups was
also similar (table 1).

Electron beam computed tomographic angiography
In four patients, either the left or the right coronary artery was
not investigated by coronary angiography (18 segments); fur-
thermore 15 segments were excluded because of a proximal
occlusion or a coronary stent. Thus in the 101 patients investi-
gated with EBCTA, 876 of the 909 predetermined coronary
segments (in the nine segment model) were included for
analysis. Of these remaining 876 segments, 662 (76%) were
assessable by EBCTA with sufficient diagnostic image quality.
The main reasons why poor image quality made assessment
impossible were a low contrast to noise ratio in 102 segments
and motion artefacts caused by respiration (n = 27) and car-
diac movement (n = 79). Six segments could not be assessed
because the scan started too low (table 3). Of the 98
angiographically documented significant stenoses (> 50%),
64 could be detected with EBCTA. Fifteen stenoses were
located in segments not assessable by EBCTA, and 19 stenoses
that were located in assessable segments were overlooked.
Overall, stenoses were correctly ruled out in 537 of 778
segments. In 40 segments EBCTA revealed false positive
results, and 201 segments without an obstruction were not
assessable. The overall sensitivity and specificity respectively
of EBCTA for the detection and the exclusion of coronary
stenoses present only in segments providing adequate image
quality is given in table 4. The best accuracy was achieved in
the left main coronary artery, followed by the left anterior
descending, right, and circumflex coronary arteries. The con-
trast to noise ratio in the different coronary segments is given

Table 4 Sensitivity and specificity for the detection of coronary stenoses exceeding 50% with electron beam computed
tomographic coronary angiography (EBCTA) and multislice computed tomographic coronary angiography (MSCTA)
Sensitivity Specificity
EBCTA MSCTA EBCTA MSCTA
Segment n* % (95% CI) n* % (95% CI) nt % (95% CI) nt % (95% CI)
1 7/8 88% (47% 10 100%)  11/13  85% (55% to 98%) 59/67  88% (80% to 97%) 58/62  94% (85% to 98%)
2 5/10 50% (19% to 81%) 4/6  67% (22% to 96%) 58/62  94% (84% to 98%) 47/50  94% (83% to 99%)
3 2/3 67% (9% to 99%) /1 100% (45% to 100%)  49/50 98% (89% to 100%) 59/61  97% (89% to 100%)
) 4/5 80% (28% to 99%) 4/5  80% (28% to 99%) 80/82 98% (89% to 100%) 78/79  99% (93% to 99%)
[¢) 16/17  94% (71% to 99%) 20/23  87% (66% to 97%) 59/64  92% (1% to 100%) 51/55 93% (82% to 98%)
7 18/19  95% (74% to 100%) 18/20  90% (68% to 99%) 54/62  87% (76% to 94%) 52/55  95% (85% to 99%)
8 4/8  50% (16% to 84%) 5/5 100% (47% to 100%) 59/65  91% (81% to 97%) 70/73  96% (88% to 99%)
1 8/12  67% (34% to 90%) 8/12  67% (34% 10 90%)  60/67 90% (80% to 96%) 64/66  97% (90% to 100%)
11 distal o/1 - 1/3  33% 59/60 98% (?1% to 100%) 60/64  94% (84% to 98%)
Total  64/83 77% (67% 10 86%)  72/88  82% (72%10 89%)  537/579 93% (90%to 95%)  539/565 96% (94% to 97%)
*Sensitivity, number detected/number present on coronary angiography; tspecificity, number excluded/number not present on coronary angiography.
Differences between EBCTA and MSCTA are not significant in any segment.
Cl, confidence interval.

www.heartjnl.com



636

Table 5 Contrast to noise ratio of
electron beam computed tomographic
coronary angiography (EBCTA) and
multislice computed tomographic
coronary angiography (MSCTA)

Segment EBCTA MSCTA

1 7.6 (2.3) 11.6 (2.1)
2 6.6 (3.0) 8.7 (2.3)
& 4.9 (3.3) 8.2 (2.9)
) 8.6 (2.2) 12.6 (3.8)
[¢) 7.7 (2.3) 10.8 (3.9)
7 6.6 (2.6) 9.7 (2.6)
8 5.0 (2.8) 6.7 (3.2)
11 6.4 (2.2) 9.7 (4.2)
11 distal 5.0 (2.0) 6.2 (3.8)
Mean CNR 6.5(2.3) 9.4 (4.9)

Values are mean (SD).

The differences between the two groups are
significant in each segment (p value at least
<0.03).

CNR, contrast to noise ratio.

in table 5. As expected it decreased significantly from proximal
to distal vessels.

Multislice computed tomographic angiography

With MSCTA, 26 of the 91 patients included were treated with
a B blocker because they had a heart rate of more than 70
beats/min. The reduction in heart rate in these patients (mean
(SD)) was 9 (6) beats/min.
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Of 819 segments in 91 patients, 795 were included for
analysis. Overall, 24 segments were not included for analysis
because they could not be investigated by coronary angio-
graphy (n = 3) or because there was a proximal vessel occlu-
sion or a coronary stent (n = 21). Thus 795 of 819 segments in
91 patients were considered for analyses. Of these 795
segments, 653 could be assessed by MSCTA with appropriate
image quality (table 3).

Evaluation was made impossible in 96 segments by cardiac
motion artefacts, in 17 by respiration artefacts, and in 25 by a
poor contrast to noise ratio. Four segments could not be visu-
alised because the scan started too low (table 3). Overall, 72 of
107 coronary stenoses of more than 50% could be detected
with MSCTA. Nineteen stenoses were not detected because
they were localised in segments with poor image quality, and
16 stenoses in assessable segments were overlooked. In 539 of
698 segments, stenoses of more than 50% were correctly ruled
out. Thus 134 segments could not be assessed because of poor
image quality and in 25 assessable segments there were false
positive results. The values for diagnostic sensitivity and spe-
cificity in the segments with adequate image quality are given
in table 4. The contrast to noise ratios for the various coronary
segments are given in table 5.

Comparison of MSCTA and EBCTA

MSCTA allowed the visualisation of significantly more prede-
termined segments than EBCTA (82% v 76%; p < 0.05). With
respect to sensitivity and specificity, the difference between
MSCTA and EBCTA was non-significant. The contrast to noise
ratio of MSCTA was significantly higher in all segments inves-
tigated (p < 0.05).

Figure 1 Electron beam computed
tomographic coronary angiography
(EBCTA; panel A) and multislice
computed tomographic coronary
angiography (MSCTA,; panel B) in the
same 62 year old patient. On this
axial image at the level of the
proximal right coronary artery (RCA)
the differences in contrast to noise
ratio (CNR) and spatial resolution
between the two methods are
visualised. The arrow indicates the
right coronary artery.

Figure 2 Proximal occlusion of the
left anterior descending coronary
artery (LAD) in a 52 year old patient
with atypical angina pectoris (arrow).
(A) Electron beam computed
tomographic coronary angiography
(EBCTA), reconstructed with volume
rendering. (B) Conventional coronary

angiography.
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Examples of images obtained using EBCTA and MSCTA are
shown in figs 1, 2, and 3.

DISCUSSION

This is the first study comparing diagnostic accuracy and
image quality between MSCTA and EBCTA in the coronary
vessels in different but comparable patient cohorts. Our results
show that in this setting both MSCTA and EBCTA achieve
similarly accurate visualisation of the coronary anatomy and a
similar rate of detection of stenoses. With MSCTA, more
coronary segments can be visualised with good image quality
than with EBCTA, because the contrast to noise ratio and spa-
tial resolution are better with MSCTA. However, those advan-
tages are offset by a greater radiation exposure. Both methods
have clinical limitations in that a moderate number of coron-
ary segments cannot be assessed at all.

Comparison of EBCTA and MSCTA

EBCTA has been evaluated by various investigators.”" In
most studies, high sensitivities (range 93-78%) and high
specificities (range 98-88%) for the detection of significant
coronary stenoses have been reported. These results are con-
sistent with those of our study. MSCTA allowed the detection
of coronary stenoses with a similar sensitivity and specificity
to EBCTA. However, with both methods these sensitivities
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Figure 3 Panels A to D, high grade
stenosis of the left anterior
descending coronary artery (LAD)
(arrow) in a 62 year old woman with
angina pectoris: (A) multislice
computed tomographic coronary
angiography (MSCTA), volume
rendering reconstruction; (B) MSCTA,
maximum intensity projection;

(C) conventional coronary
angiography, left anterior oblique
projection; (D) conventional coronary
angiography, right anterior oblique
projection. Panels E and F, high
grade stenosis of the LAD in a 57
year old woman: (E) MSCTA, volume
rendering; (F) conventional coronary

angiography.

and specificities could only be achieved after a substantial
number of segments had been excluded because of poor
image quality. More segments were assessable with MSCTA
than with EBCTA (82% v 76%; p < 0.05). As in previous pub-
lished studies, 20-28% of coronary segments had to be
excluded from evaluation in the EBCTA data. For MSCTA,
however, only limited previous data are available. Niemannn
and colleagues found that 76% of coronary segments could be
evaluated,"” and Achenbach and associates, 60%.”' The higher
percentage of assessable segments in our study may be
explained by the fact that in both those former studies heav-
ily calcified segments were excluded and 3 blockers were not
used to reduce the heart rate. Niemann and colleagues
applied a similar scan algorithm and protocol to the one we
used in the present study. In contrast, Achenbach and associ-
ates used a protocol with a higher tube energy (140 kV v
120 kV) but a lower current (190 mA v 300 mA) and a differ-
ent scan algorithm. These differences may have resulted in a
lower contrast to noise ratio and decreased the image quality.
In a previous report from our group it was shown that in a
carefully preselected and prepared patient cohort, consistent
image quality (94% of coronary segments assessable) and
high diagnostic accuracy (92%) can be achieved with
MSCTA.” However, as indicated by the results of the present
study—which was done without preselection in consecutive
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patients—these findings cannot generally be transferred to
real world conditions.

Despite better spatial in-plane and z axis resolution
and a higher contrast to noise ratio, the higher diagnostic
accuracy of MSCTA compared with EBCTA is only marginal
and not significant. This probably reflects the fact that the
majority of coronary stenoses are located in proximal
coronary segments. In these segments the image quality of
EBCTA is also high, allowing an accurate detection of signifi-
cant stenoses.

The major limitation of MSCTA remains the relatively slow
acquisition time, leading to extensive motion artefacts in
patients with heart rates exceeding 70 beats/min and making
pretreatment with negative chronotropic agents necessary.
However, with EBCTA we also observed a rather large number
of motion artefacts caused by cardiac movement. Variations
in heart rate occurring within one breath hold, caused by
extrasystoles and other arrhythmias, may result in irrevers-
ible motion artefacts in a prospective ECG gated scan such as
is used with EBCTA.* * The reason why our patients investi-
gated with EBCT were not also treated with a 3 blocker is that
with EBCT and prospective triggering only one slice per heart
beat can be acquired, and for scanning the whole heart at
least 40 slices are necessary. Therefore slow heart rates
increase the total EBCT scan time and provoke breathing
artefacts.

Retrospective ECG gating permits the reconstruction of
images at identical time points within the RR interval,
regardless of changes in the sinus rate or the presence of
arrhythmias. Furthermore, different trigger points for each cor-
onary artery can be selected. This may be important as coronary
motion is most variable in the major coronary vessels."
Retrospective ECG gating can therefore partly compensate for
the longer acquisition time and may become the favoured trig-
ger technique. However, it seems to be necessary to develop
scanners with acquisition times below 100 ms to fully compen-
sate for the rapid motion of the coronary arteries and to achieve
diagnostic image quality in a larger proportion of patients.

Another significant limitation relevant to MSCTA is the 3.5-
fold greater radiation dose compared with EBCT. The reason
for this is that radiation is applied continuously during the
entire heart cycle, though only data acquired during diastole
are used for image reconstruction. This limitation will be
improved by developments involving synchronisation of the
tube current to the ECG so as to limit radiation to diastole.
However, at present it is probable that in certain instances—
for example, obesity—the radiation dose may exceed the 8.2
mSyv that was calculated in our study.

With both methods we found it possible to visualise large
portions of the left coronary artery with high sensitivity and
high specificity. In contrast, sensitivity for the circumflex
artery and specificity for the right coronary artery were low
with both methods. This is likely to reflect differences in the
anatomical course of these two vessels. The mid-right
coronary artery, which has the greatest motion during the
cardiac cycle, runs perpendicular to the axial slice and is espe-
cially sensitive to motion artefacts caused by arrhythmias or
inaccurate triggering. These artefacts may resemble stenoses,
and in our study they led to several false positive results. The
poorest sensitivity with both modes was observed for the dis-
tal part of the circumflex artery. Because its course runs very
close to the great coronary vein and its diameter is often small,
stenoses here can easily be overlooked.

Coronary calcification is a known pitfall for computed tomo-
graphic angiography. Because of the high density of calcium—
which is either greater than or in the range of the contrast
enhanced coronary lumen—stenoses sometimes cannot be
accurately visualised. We have already shown in a previous
EBCT study that the diagnostic accuracy of EBCTA is inferior in
the presence of high coronary calcium scores.* In our present
study, 10 of 61 false positive and false negative results in the
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EBCTA group (16%) were caused by vessel calcification, and 7 of
42 (17%) in the MSCTA group. However, for both methods this
is only a minor limitation as high calcium scores are associated
with a high prevalence of coronary stenoses. For future clinical
purposes, computed tomographic angiography should only be
done after excluding extensive calcification.

Limitations

Both EBCTA and MSCTA require the administration of contrast
media and x ray exposure. Institutional ethical guidelines
prevented us from doing both investigations in the same
patient. Our study therefore represents an indirect comparison.
However, both investigations were done under similar clinical
conditions in patients with similar physical and clinical charac-
teristics (table 1). Diagnostic accuracy and assessability of both
diagnostic tests are influenced by specific lesion characteristics,
lesion location, and vessel anatomy. In different patient cohorts
these influences cannot totally be eliminated. However, the dis-
tribution of stenoses in the different coronary segments and the
coronary calcium score indicating lesion morphology were
similar in our two groups (table 1).

Coronary stenoses on x ray angiography were estimated visu-
ally, which is inferior to quantitative coronary angiography.
However, evaluation of the angiograms was always done by the
same two experienced interventional cardiologists.
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Fibromuscular dysplasia in renovascular hypertension demonstrated by multislice CT:
comparison with conventional angiogram and intravascular ultrasound

thickenings were spotty, located among

+— Abdominal

36 year old woman with a history
Aof a gradual increase in blood
pressure presented at our hospital.
A renogram was performed and a de-
creased blood flow in the first and second

phases was observed in the right kidney,
with a significantly higher activity of

an average 4.5 mm diameter’s normal
lumina (panel C), the typical configura-
tion of fibromuscular dysplasia in reno-
vascular hypertension. Percutaneous
transluminal angioplasty was therefore
performed with good results.

aorta

serum renin in the right renal vein com-
pared with the left. Furthermore, a bruit
could be heard at the right lateroabdomi-
nal site, so right sided renovascular
hypertension was suspected.

To evaluate the renal arteries, en-
hanced multislice computed tomogra-
phy (CT) (Light Speed Ultra, General
Electric, Milwaukee, Wisconsin, USA)
was performed with a 1.25 mm slice
thickness, helical pitch 7. Following
intravenous injection of 100 ml of iodi-
nated contrast material (350 mgl/ml),
CT scanning was performed and volume
data were transferred to a workstation
(M900, Zio, Tokyo, Japan). The curved
planar reconstruction image indicated a
moniliform irregularity in the mid por-
tion of the right renal arterial lumen
(arrowhead in the upper right hand
panel), suggesting renovascular hyper-
tension caused by fibromuscular dyspla-
sia.

Selective renal arteriography was *\

therefore performed revealing the mon- 3
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iliform lumen of the mid portion of the
right renal artery in the same position as
the CT image (arrowhead in panel A).
Intravascular ultrasound revealed four
segmental luminal stenotic sites, ap-
proximately 2 mm in diameter, with an
echolucent area just outside the intima
(arrowhead in panel B), suggesting a
thickening of smooth muscle cells. These
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