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SUMMARY

Background
Multidetector row computed tomography coronary angiography (MDCT-CA) has become a
useful diagnostic tool for the direct quantification of coronary stenosis, for identifying coro-
nary anomalies and for the assessment of coronary artery bypass grafts. Despite its clinical
value has been questioned due to the effective radiation dose (ERD) received by each pa-
tient, radiation exposure is similar to other studies. However, different strategies are per-
manently tested in order to reduce the ERD maintaining adequate and diagnostic image
quality.

Objectives
To determine the image quality and effective radiation dose (ERD) of prospective electro-
cardiogram-gated multidetector row computed tomography coronary angiography (PMDCT-
CA) (the x-ray beam is turned on for only a short portion of diastole) compared to retrospec-
tive ECG gating (RMDCT-CA) (the x-ray beam is turned on throughout the cardiac cycle)
and a preliminary approach of its diagnostic accuracy compared to digital invasive coronary
angiography (CA).

Material and Methods
Fifty consecutive patients with suspected coronary artery disease and sinus rhythm were
evaluated with PMDCT-CA and compared to a control group who underwent RMDCT-CA.
Image quality was analyzed by two reviewers. Interobserver concordance and ERD were
determined. The diagnostic accuracy of PMDCT-CA compared to CA to detect coronary
artery stenosis > 50% was assessed in 30 patients.

Results
There were no significant differences in the image quality between both groups. Agreement
between the reviewers for segment image quality scores was k = 0.92. Mean ERD was 3.5
mSv for PMDCT-CA compared to 9.7 and 12.9 mSv for RMDCT-CA with and without tube
current modulation, respectively. Individual analysis including all segments showed that
the sensitivity, specificity, positive predictive value and negative predictive value of PMDCT-
CA for the detection of coronary stenosis were 94.74%, 81.82%, 90% and 90%, respectively.

Conclusion
Our initial experience demonstrated that use of PMDCT-CA has similar subjective image
quality scores with a substantial reduction ERD when compared to use of RMDCT-CA in a
selected population.
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BACKGROUND

Coronary artery disease is still the main cause of mor-
bidity and mortality in developed and developing coun-
tries. Thanks to the technological progress achieved
in the last ten years, multidetector row computed to-
mography coronary angiography (MDCT-CA) has be-
come a useful diagnostic tool for the direct quantifi-
cation of coronary artery stenosis, for identifying coro-
nary anomalies and for the assessment of coronary
artery bypass grafts. (1-5) However, its clinical value
has been questioned due to the effective radiation dose
(ERD) received by each patient; for this reason the
repetition of these studies during follow-up is limited.
However, it should be mentioned that ERD is not
greater than that of other studies as chest computed
tomography (CT) (up to 18 mSv), abdominal CT (up
to 25 mSv), pelvic CT (up to 10 mSv), or rest-exercise
single-photon emission CT (SPECT) using Techne-
tium (99mTc) sestamibi (9 mSv) or thallium 201(41
mSv). (6) Yet, different strategies are permanently
tested in the cardiac arena by the different image scan-
ner manufacturers in an attempt to reduce the ERD
while maintaining adequate image quality and diag-
nostic accuracy. (4, 7-9)

Current systems with 64 detectors provide an ERD
on the order of 8–20 mSv for retrospective electrocar-
diogram-gated multidetector row computed tomogra-
phy coronary angiography (RMDCT-CA) used for the
assessment of native coronary arteries. ECG-control-
led tube current modulation is one of the strategies
proposed to reduce ERD by 30-40%. (8, 9) Another
approach has been developed to achieve a greater re-
duction in ERD. Prospectively gated axial techniques
reduce radiation exposure by 70% to 80% by modulat-
ing the tube current based on the patient’s ECG for
cardiac phases of interest when cardiac motion does
not compromise image quality. The image quality and
diagnostic accuracy of this methodology is currently
under investigation. (10-15)

The main goal of the present study was to deter-
mine the image quality and ERD of prospectively-elec-
trocardiogram gated MDCT-CA (PMDCT-CA) com-
pared to RMDCT-CA. The diagnostic accuracy of
PMDCT-CA compared to digital invasive coronary
angiography (ICA) was evaluated in a preliminary
study in a subgroup of patients.

MATERIAL AND METHODS

The study protocol was approved by the Committee on Eth-
ics of our institution. From April to November 2008, 50 con-
secutive patients were referred to our institution to rule out
coronary artery disease. All patients underwent PMDCT-
CA using the Step & Shoot Cardiac Application (Philips
Medical Systems, Cleveland, OH, USA). Clinical exclusion
criteria included nonsinus rhythm, history of myocardial
revascularization surgery and body mass index (BMI) < 35.
Patients with contraindications to iodine-containing contrast
material, including serum creatinine level > 1.5 mg/ml and
allergy to iodinated contrast agents were also excluded.

A second group of 50 patients matched for age, gender,
BMI and heart rate, was selected from our database. These
patients had undergone RMDCT-CA. Modulation of x-ray
tube current was used in 11 patients.

In addition, 30/50 patients evaluated with PMDCT-CA
underwent ICA.

MDCT-CA Protocol
All MDCT-CA examinations were performed with a 64-de-
tector scanner (Brilliance CT64; Philips Medical Systems,
Cleveland, OH, USA). Patients whose heart rate was > 60
beats per minute (bpm) received 50-100 mg of oral
metoprolol (Belozok; AstraZeneca S.A., Buenos Aires, Ar-
gentina) the night before the study and one hour before
image acquisition. If heart rate remained > 60 bpm at the
moment of the study, intravenous propranolol (Oposim
Richet; Laboratorios Richet S.A., Buenos Aires, Argentina)
was administered at a dose of 2 mg until a maximum total
of 10 mg to achieve a heart rate < 60 bpm. Also, 2.5 mg of
sublingual isosorbide dinitrate (Isordil; Wyeth S.A., Buenos
Aires, Argentina) were administered 3 minutes before car-
diac scan.

In PMDCT-CA, the x-ray beam is turned on for only a
short portion of diastole. Angiographic scan parameters
were: collimation, 64 × 0,625 mm; table speed, 31.2 mm/
rotation; gantry rotation time, 400 ms; tube voltage, 120
kV and tube current, 150-210 mAs, according to patient’s
BMI (Table 1). The z axis covered an area of 40 mm; thus 4
to 5 image sets were needed to fully cover the anatomic area
of the heart. In RMDCT-CA the x-ray beam is turned on
throughout the entire cardiac cycle. Angiographic scan pa-
rameters were: collimation, 64 × 0,625 mm; pitch, 0. 2; gan-
try rotation time, 400 ms, 120 kV, 800-1.050 mAs and tube
current modulation in patients with heart rate < 60 bpm
before image acquisition.

Contrast agent injection protocol was the same in both
groups. After placing an antecubital 18-gauge IV access for
all patients, an average of 80 ml (1.1 ml/kg) of non-ionic
iodinated contrast agent (Xenetix [iobitridol], 350mg I/ml,
Guerbet, France) were administered at a flow rate of 5-6
ml/s, followed by a saline flush of 30 ml at a flow rate of 2.5
ml/s. Image acquisition was synchronized to peak enhance-
ment in the aorta to ensure passage of the contrast mate-
rial into the coronary arteries.

All images had a reconstruction section thickness of 0.9
mm and a section interval of 0.45 mm, using a standard
reconstruction filter (Kernel CC).

Coronary angiography protocol
Coronary angiography was performed within 15 days after
MDCT-CA. All patients received aspirin (100-325 mg/day)
for 72 hours before the study; unfractionated heparin (70
UI/kg) and 0.2 mg of intra-arterial nitroglycerin were ad-
ministered immediately before the procedure. The study was
performed under fluoroscopic guidance via the femoral ar-
tery using the Judkins technique.

Image analysis
Data sets were transferred to an image processing
workstation (Brilliance Workspace, Philips Medical Systems,
Cleveland, OH, USA) and included axial reconstructed im-
ages and multiplanar reformations which were analyzed
with a dedicated cardiac software package (Cardiac Viewer
and Comprehensive Cardiac Analysis; Philips Medical Sys-
tems, Cleveland, OH, USA).

Two experienced reviewers scored coronary artery seg-
ment image quality in each patient using an ordinal scale



RADIATION DOSE REDUCTION IN MULTIDETECTOR COMPUTED TOMOGRAPHY AND IMAGE QUALITY / Patricia Carrascosa et al 261

from 0 to 4 (0, nonevaluable; 1, marked motion artifact, poor
image quality; 2, moderate motion artifacts - acceptable
image quality; 3. minor motion artifacts - good image qual-
ity; 4, absence of motion artifacts, excellent image quality).
Scores of 0 and 1 resulted in absence of diagnostic informa-
tion.

Image noise, contrast-to-noise ratio and signal-to-noise
ratio were determined to obtain objective indices of image
quality. Image noise was derived from  the standard devia-
tion of the density values (in Hounsfield units) within a re-
gion of interest in the left ventricular lumen. The contrast-
to-noise ratio was defined as the difference between the mean
density of the contrast-filled left ventricular lumen and the
mean density of the left ventricular wall divided by the im-
age noise. The signal-to-noise ratio was determined as the
ratio between the mean density of the vascular lumen in the
right coronary artery and left main coronary artery divided
by the standard deviation of those values. (16)

The diagnostic accuracy of PMDCT-CA compared to ICA
to detect coronary artery stenosis > 50% was determined
on a per-segment, per-artery (at least one stenosis within
the artery) and per-patient basis (at least one stenosis iden-
tified per the patient).

We used a 17-segment model: right coronary artery, seg-
ments 1-5; left main coronary artery, segment 6; left ante-
rior descending coronary artery, segments 7-11; circumflex
coronary artery, segments 12-16; ramus intermedius, seg-
ment 17. (17)

Effective radiation dose
MDCT-CA radiation dose was calculated by multiplying the
scan length and the dose length product (DLP) by the con-
version coefficient for the chest (k = 0.017 mSv/mgy.cm),
according to the European Guidelines on Quality Criteria
for Computed Tomography. (18)

Statistical Analysis
Quantitative variables were expressed as means ± stand-
ard deviation (SD). Image quality was compared using
Wilcoxon test and the test of proportions. Student’s t test
was used to compare patients’ basal characteristics, ERD
and for quantitative image quality evaluation between both
groups. Differences were considered significant when the
p value was < 0.05 with a 95% confidence interval. The
interobserver agreement was assessed by weighted k sta-
tistics. We used binomial exact methods to calculate the
sensitivity, specificity, positive and negative predictive val-
ues of the method, with their corresponding 95% confidence
intervals, to quantify the severity of coronary stenosis. The
result of coronary angiography was used as reference value.
Per-segment, per-artery and per-patient analyses were ini-
tially performed only for segments and vessels classified
as evaluable. In a second step, diagnostic accuracy was cal-
culated including all coronary segments regardless their
image quality. Nonevaluable segments were rated as
having a stenosis. (19) The statistical software package

used for data analysis was StatsDirect (Version 2.6.5,
Altrincham, UK).

RESULTS

All PMDCT-CA scans were technically satisfactory. No
adverse reactions were reported after the administra-
tion of sublingual nitrates or iodinated contrast agent.
In 34 (68%) patients, 4 image sets were required to
cover the entire cardiac area, and in 16 (32%) patients,
5 image sets were needed. Average scanning length
was 8.32 ± 1.80 s (range 12.28 - 5.58) Mean heart
rate was 56 ± 3.6 bpm (range 45-63). Patients in both
groups did not differ significantly in terms of their
indications for examination, gender, age, heart rate
and BMI (Table 2).

Quality image assessment
There were no significant differences in subjective
image quality between both groups for each of the
coronary segments (p > 0.05). Agreement between the
reviewers for segment image quality scores was very
good (k = 0.92). Indices of image quality were similar
in both grouos (Tables 2 and 3).

With PMDCT-CA, 776 coronary artery segments
were available for analysis A total of 74 segments were
absent due to anatomical variants of the coronary ar-
teries. Of the 776 coronary artery segments, there
were 761 (98.1%) with diagnostic image quality (score
of 2-4) and 15 (1.9%) were nonevaluable (score of 0-
1). Reasons for the classification of segments as
nonevaluable were cardiac motion artifacts in 10 seg-
ments (66.7%), image transition artifacts due to pro-
spective gating in 4 segments (26.7%), and severe cal-
cification in 1 case (6.6%) Figures 1 and 2 are exam-
ples of images obtained by PMDCT-CA demonstrat-
ing image quality and transition artifacts generated
at the level of the coronary arteries.

Radiation dose
Mean ERD was 3.5 ± 0.45 mSv for PMDCT-CA com-
pared to 12.9 ± 1.33 mSv and 9.7 ± 1.77 mSv for
RMDCT-CA without and with tube current modula-
tion, respectively (Figure 3). Prospective ECG gating
technique reduced mean radiation dose by 73% and
64% compared to retrospective gating without and
with tube current modulation, respectively. To reduce
ERD, tube voltage and tube current were adjusted to
patient’s BMI (Table 1).

Table 1. Image acquisition al-
gorithm and effective radia-
tion dose of prospective elec-
t r o c a r d i o g r a m - g a t e d
multidetector row computed
tomography coronary angiog-
raphy

BMI Technique CTDI Effective radiation dose n
(mGy.cm) (mSv)

≤ 21.9 120 kV - 150 mA 11.3 2.57 2

22-24.9 120 kV - 180 mA 13.6 3.17 5

≥ 25 120 kV - 210 mA 15.8 3.62 43

BMI: Body mass index. CTDI: Computed tomography dose index. n: Number of patients
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Prospective gating Retrospective spiral p
technique technique

Patients 50 50

Gender (male/female) 38/12 35/15 0,51

Age (years) 60.6 ± 5.4 (51-69) 61.3 ± 5.4 (50-71) 0.50

BMI 27.7 ± 2.0 (22.5-33.2) 27.9 ± 2.3 (22.7-34.1) 0.79

Mean heart rate (bpm) 56.7 ± 3.6 (45-63) 57.8 ± 3.7 (49-65) 0.08

Indications for MDCT-CA

High cardiovascular risk 9 (18%) 12 (24%) 0.46

Chest pain 15 (30%) 16 (32%) 0.82

Positive exercise stress study 8 (16%) 7 (14%) 0.77

Nondiagnostic or discordant
exercise stress study 18 (36%) 15 (30%) 0.52

Noise image (UH) 43.3 ± 12.0 39.9 ± 9.2 0.12

Signal-to-noise ratio 12.6 ± 5.9 12.1 ± 4.7 0.51

Contrast-to-noise ratio 5.4 ± 1.6 5.9 ± 1.3 0.08

MDTC-CA: Multidetector row computed tomography coronary angiography. BMI: Body mass index. bpm: Beats
per minute. UH: Hounsfield units.

Table 2. Characteristics of pa-
tients evaluated with MDCT-CA

Table 3. Determination of image quality in each coronary segment in both groups and interobserver agreement

Reviewer 1 Reviewer 2

Segments PMDCT-CA RMDCT-CA pPMDCT-CA RMDCT-CA p k 95% CI

Median Range Median Range Median Range Median Range

1 4 1-4 4 3-4 0.68 4 1-4 4 3-4 0.54 0.95 0.73 a 1.17

2 4 0-4 4 2-4 0.58 4 0-4 4 2-4 0.58 1 0.81 a 1.19

3 4 0-4 4 1-4 0.19 4 0-4 4 1-4 0.19 1 0.82 a 1.18

4 4 0-4 4 0-4 0.33 4 0-4 4 0-4 0.39 0.97 0.78 a 1.16

5 4 0-4 4 1-4 0.15 4 0-4 4 1-4 0.38 0.80 0.63 a 0.97

6 4 3-4 4 3-4 0.99 4 3-4 4 3-4 0.99 1 0.80 a 1.20

7 4 3-4 4 3-4 0.56 4 3-4 4 3-4 0.56 1 0.72 a 1.28

8 4 0-4 4 3-4 0.11 4 0-4 4 3-4 0.11 1 0.75 a 1.25

9 4 2-4 4 2-4 0.84 4 2-4 4 2-4 0.69 0.93 0.74 a 12

10 4 0-4 4 3-4 0.84 4 0-4 4 3-4 0.84 1 0.80 a 1.20

11 4 3-4 4 3-4 0.31 4 3-4 4 3-4 0.08 1 0.80 a 1.20

12 4 0-4 4 3-4 0.10 4 0-4 4 3-4 0.06 0.95 0.73 a 1.17

13 4 2-4 4 3-4 0.84 4 2-4 4 3-4 0.69 0.64 0.41 a 0.86

14 4 2-4 4 3-4 0.16 4 2-4 4 3-4 0.16 1 0.76 a 1.24

15 4 2-4 4 3-4 0.47 4 1-4 4 2-4 0.56 0.87 0.69 a 1.05

16 4 2-4 4 2-4 0.74 4 2-4 4 2-4 0.99 0.76 0.59 a 0.93

17 4 3-4 4 3-4 0.99 4 3-4 4 3-4 0.75 0.94 0.70 a 18

0.92 0.86 a 0.97

PMDCT-CA, prospective electrocardiogram-gated multidetector row computed tomography coronary angiography; RMDCT-CA, retrospective electro-
cardiogram-gated multidetector row computed tomography coronary angiography; k, Cohen's weighted kappa index.
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Assessment of diagnostic accuracy
Coronary angiography identified 71 coronary artery
stenoses > 50% in 20/30 patients (66.67%), distrib-
uted as follows: one-vessel, 5/30 patients (16.7%), two-
vessel, 12/30 (40%) and three-vessel coronary artery
disease, 3/30 (10%). Ten patients (33.3%) did not
present coronary artery stenosis > 50%.

Prospective gating identified 470 coronary artery
segments. Forty segments were absent due to ana-
tomical variants of the coronary arteries. A total of
463 segments (98.5%) in 25/30 patients (83.3%) were
considered evaluable while 7 segments (1.5%) in 5
patients (16.7%) were nonevaluable (Figure 4). Only
those segments with adequate image quality were in-

Fig. 1.     Prospective electrocar-
diogram-gated multidetector
row computed tomography
coronary angiography from a
53-year old woman with
nondiagnostic functional study.
All coronary segments have ex-
cellent image quality. A.     Three-
dimensional reconstruction and
volume rendering of the left
coronary tree. B.     Three-dimen-
sional view with maximum in-
tensity projection images of the
left coronary tree. C.     Three-di-
mensional view with maximum
intensity projection images of
the right coronary artery. D.
Curved multiplanar reformation
of the left anterior descending
coronary artery. E. Curved
multiplanar reformation of the
circumflex coronary artery. F.
Curved multiplanar reformation
of the right coronary artery.

Fig. 2.     Prospective electrocardio-
gram-gated multidetector row
computed tomography coronary
angiography. Image transition
artifacts due to prospective
gating are visible in segments 1,
9 and 14. The remaining coro-
nary artery segments have an
excellent quality. A. Three-di-
mensional reconstruction and
volume rendering showing tran-
sition artifacts in the right coro-
nary artery, segment 1 (arrow-
head) and in the left anterior de-
scending coronary artery, seg-
ment 9 (arrow). B.     Three-dimen-
sional view with maximum inten-
sity projection images showing
transition artifacts in the left an-
terior descending coronary ar-
tery (arrow). C.     Three-dimen-
sional view with maximum inten-
sity projection images showing
transition artifacts in the circum-
flex coronary artery, segment 14
(arrow). D. Curved multiplanar
reformation of the left anterior
descending coronary artery. E.
Curved multiplanar reformation
of the circumflex coronary artery.
F.F.F.F.F. Curved multiplanar reforma-
tion of the right coronary artery.
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cluded in a per-segment, per-artery and per-patient
analysis; sensitivity of PMDCT-CA was 92.65%,
94.29% y 94.74%, respectively, with a specificity of
97.72%, 96.55% and 100%, respectively. When all coro-
nary segments were analyzed in a per-segment, per-
artery and per-patient basis, regardless their image
quality, sensitivity was 92.75%, 94.44% and 94.74%,
respectively, with a specificity of 96.26%, 94.38% and
81.82%, respectively. Statistical results are detailed
in Table 4.

DISCUSSION

We have demonstrated that prospective gating at 64-
detector cardiac CT provides an image quality equiva-
lent to that obtained by retrospective gating in pa-
tients with low and stable heart rate. In addition, di-
agnostic accuracy is similar to CA. Even more, with
prospective gating the x-ray beam is turned on for
only a short portion of diastole, reducing ERD com-
pared to retrospective gating with tube current modu-
lation (directed at reducing the tube current during
specific parts of the cardiac cycle, particularly during
systole) without affecting image quality or increasing
the number of nonevaluable coronary artery segments.

In our population, mean ERD was 3.5 mSv for
PMDCT-CA, a 73% and 64% reduction in ERD com-
pared to RMDCT-CA without tube current modulation
(12,9 mSv) and with tube current modulation (9.7 mSv),
respectively. These values show that ERD in PMDCT-
CA is even lower than the one reported for selective
diagnostic angiography (20, 21) and almost equivalent
to annual environmental radiation dose. (22)

Our results are consistent with those reported by
other publications. Klass et al. (10) reported an ERD
of 3.7 mSv for PMCT-CA using a 64-channel CT sys-
tem from the same manufacturer and a significant
reduction in radiation dose compared to RMCT-CA
without tube current modulation. Maruyama et al.
(12) studied 76 patients with PMDCT-CA and esti-
mated an ERD of 4.3 mSv. Multichannel detectors
offer wider scan coverage along the z axis and faster

min-[mean ± standard deviation]-max
Effective radiation dose (mSv)

RMCT-CA

RMMDCT-CA

PMDCT-CA

Fig. 4.     Prospective electrocar-
diogram-gated multidetector
row computed tomography
coronary angiography from a
62-year old man with a history
of chest pain. A.      Curved
multiplanar reconstruction and
orthogonal sections of the ves-
sel (below) showing a mixed
plaque in its proximal seg-
ment, positive remodelling,
and severe stenosis (arrow).
The arrowhead indicates the
coronary artery lumen. B.
Three-dimensional reconstruc-
tion and volume rendering. C.
Digital invasive coronary angi-
ography.

Fig. 3.     Box-plots showing effective radiation dose with each tech-
nique of MDTC-CA. Mean ERD was 3.5 ± 0.45 mSv for PMDCT-CA
compared to 12.9 ± 1.33 mSv and 9.7 ± 1.77 mSv for RMDCT-CA
without tube current modulation and with tube current modula-
tion (RMMDCT-CA), respectively.
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gantry rotation time which may be associated with
lower radiation dose. Husmann et al. (13) using scan-
ners equipped with 4-cm-wide detectors with only
12.5% overlapping slice reconstruction, reported a
mean effective radiation dose of 2.1 mSv.

The ERD can be decreased by adopting one or more
strategies including use of low tube voltage (kV) and
low tube current (mAs) adapted to patient’s weight
or BMI. (23) In our study, patients with a BMI ≥ 25
and between 22 and 24.9 received an ERD of 3.62 mSv
and 3.17 mSv, respectively. This represents a reduc-
tion of 0.45 mSv and 12.43% of total ERD. In patients
with a BMI < 21.9, ERD was 2.57 mSv, representing
a reduction of 1.05 mSv and 29% of total radiation
dose received.

Reducing the number of sets of axial images is
another strategy that minimizes ERD by lowering the
scan length. In 34 or our patients four image sets were
used, representing a mean ERD reduction of 0.86 mSv,
equivalent to 21% of the total ERD, compared to those
patients who required five image sets (3.26 ± 0.22
mSv versus 4.12 ± 0.20 mSv, respectively).

Klass et al. (10) and Shumanet al. (11) did not find
significant differences in image quality between both
techniques; however, Earl et al. (14) reported that im-
age quality was better in the group of patients studied
with PMSCT-CA. Our results are coincidental with other
publications with respect to image quality obtained with
PMDCT-CA compared to RMDCT-CA (p > 0.05).

In our preliminary analysis of 30 patients, diag-
nostic accuracy of PMDCT-CA was adequate to deter-
mine coronary artery stenosis > 50%, with similar
findings to those reported by Scheffel et al. (15) The

lower positive predictive value achieved in the per-
segment analysis compared to the per-patient analy-
sis is due to the presence of false positive results in
the distal segments. In addition, specificity in the per-
patient analysis was lower compared to per-segment
analysis due to the presence of two nonevaluable ar-
teries (circumflex coronary artery and right coronary
artery) in two patients without lesions in the CA.

The disadvantages of prospective electrocardio-
gram gating are the impossibility to obtain informa-
tion during systole and to evaluate ventricular func-
tion and wall motion, as opposed to retrospective
gating techniques. (24) The presence of arrhythmias
may affect image quality due to inappropriate trigger
selection. Although premature beats can be automati-
cally excluded from image acquisition, this function
might lengthen the scan duration and increase the
contrast volume needed to perform the study. Finally,
the presence of false positive results may be due to
image transition artifacts secondary to anatomical
displacements and/or transition effects with different
density contrasts due to loss in physiological phase.

Study Limitations
Firstly, image quality was evaluated in two different
groups of patients; yet, we did not find statistically
significant differences related to demographic char-
acteristics (age, gender, body mass index and heart
rate). Secondly, we did not explore the efficacy of
PMDCT-CA in patients with high heart rate. Thirdly,
the subgroup of patients in whom we assessed diag-
nostic accuracy is small. Finally, these results should
be confirmed in a larger multicenter study.

Table 4. Diagnostic accuracy of PMDCT-CA compared to CA to detect coronary rtery stenosis > 50%

Analysis including only evaluable coronary artery segments Analysis including all coronary artery segments*

Per segments Per artery Per patient Per segment Per artery Per patient

VP 63 33 18 64 34 18

VN 386 84 9 386 84 9

FP 9 3 0 15 5 2

FN 5 2 1 5 2 1

Sensibilidad 92.65% 94.29% 94.74% 92.75% 94.44% 94.74%
(83.67-97.57) (80.84-99.3) (73.97-99.87) (83.89-97.61) (81.34-99.32) (73.97-99.87)

Especificidad 97.72% 96.55% 100% 96.26% 94.38% 81.82%
(95.72-98.95) (90.25-99.28) (66.37-100) (93.91-97.89) (87.37-98.15) (48.22-97.72)

VPP 87.5% 91.67% 100% 81.01% 97.18% 90%
(77.59-94.12) (77.53-98.25) (81.47-100)  (70.62-88.97) (72.57-95.7) (68.3-98.77)

VPN 98.72%  97.67% 90% 98.72% 97.67% 90%
 (97.04-99.58) (91.85-99.72) (55.5-99.75) (97.04-99.58) (91.85-99.72) (55.5-99.75)

PMDCT-CA: Prospective electrocardiogram-gated multidetector row comuted tomography coronary angiography. TP: True positive results. TN: True
negative results. FP: False positive results FN: False negative results. PPV: Positive predictive value. NPV: Negative predictive value. *Nonevaluable
segments were rated as having a stenosis > 50%.
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CONCLUSION

Our initial experience has demonstrated that use of
PMDCT-CA has similar subjective image quality
scores but lower ERD when compared to use of
RMDCT-CA in a selected population of patients with
stable rhythm and heart rate < 60 bpm.

RESUMEN

Introducción
La angiografía coronaria por tomografía computarizada
multidetector (ACTCM) se ha convertido en una herramien-
ta diagnóstica útil para la cuantificación directa de la este-
nosis coronaria, la identificación de anomalías coronarias y
la evaluación de bypass. Pese a que su valor clínico en oca-
siones se ve cuestionado debido a la dosis de radiación efec-
tiva (DRE) que recibe cada paciente, ésta no es mayor que
la de otros estudios. No obstante, es motivo de permanente
preocupación la búsqueda de diferentes estrategias para
reducir la DRE sin detrimento de la calidad de imagen y de
la certeza diagnóstica.

Objetivos
Determinar la calidad de imagen y la dosis de radiación efec-
tiva (DRE) de los estudios de angiografía coronaria por
tomografía computarizada multidetector realizados con
gatillado electrocardiográfico prospectivo (ACTCM-P) (emi-
sión de radiación sincronizada con la fase diastólica) en com-
paración con la técnica de adquisición con gatillado retros-
pectivo (ACTCM-R) (emisión durante todo el ciclo cardíaco)
y, en forma preliminar, su certeza diagnóstica en relación
con la cinecoronariografía digital invasiva (CCG).

Material y métodos
Cincuenta pacientes consecutivos con sospecha de enferme-
dad coronaria y ritmo sinusal fueron estudiados con ACTCM-
P y comparados con un grupo control al que se le realizó
una ACTCM-R. La calidad de imagen fue analizada por dos
observadores. Se determinaron la concordancia
interobservador y la DRE. En 30 pacientes se evaluó la cer-
teza diagnóstica de la ACTCM-P para la detección de este-
nosis > 50% en comparación con la CCG.

Resultados
No hubo diferencias significativas en la calidad de imagen
entre los dos grupos. La concordancia interobservador fue:
k = 0,92. La DRE media de la ACTCM-P fue de 3,5 mSv en
comparación con 12,9 y 9,7 mSv de la ACTCM-R sin modu-
lación del tubo de rayos X y con ella, respectivamente. En el
análisis por paciente incluyendo todos los segmentos, la sen-
sibilidad, la especificidad y el valor predictivo positivo y ne-
gativo de la ACTCM-P para la detección de estenosis fueron
del 94,74%, 81,82%, 90% y 90%, respectivamente.

Conclusión
Nuestra experiencia inicial demostró que la ACTCM-P brin-
da una reducción sustancial de la DRE con una calidad de
imagen comparable a la de la ACTCM-R en una población
seleccionada.
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