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Coronary Stenoses Caused by
Extensive Calcification –
Hemodynamic Relevance?

2  MBF images in both short (Fig. 2a) and long (Fig. 2b) axis reveal reduced
basal blood flow, corresponding to hypoperfusion.

By Prof. Steven Dymarkowski, MD
Department Radiology, University Hospital Leuven, Belgium

History

Comments

A 70-year-old female patient, suffering from chest pain with both typical
and atypical elements, presented herself to the hospital. The patient had
an intermediate coronary risk profile
and a history of coronary stenosis
(70% in ramus intermedius) revealed
in a conventional coronary angiography from 2010. A stress-ECG test was
inconclusive. A comprehensive car
diac CT study, including Coronary CT
angiography (CTA) and Stress Myocardial Dynamic Perfusion, was ordered to
simultaneously evaluate both the coronary arteries and the myocardium.

Diagnosis
Coronary CTA images showed a right
coronary artery (RCA) dominant system. Extensive calcified plaques were
seen in all coronary arteries, and in
part severe, obscuring the luminal
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views. A calcium score of 1333 was
calculated. The origin of the first
diagonal and marginal branch, the mid
segment of the RI and the distal
circumflex (LCX) were severely
stenosed.
Adenosine-induced Stress Myocardial
Dynamic Perfusion CT images showed
an overall moderate reduction of the
myocardial perfusion, slightly
pronounced circumferentially in the
basal area. MBF values, measured in
the p
 olarmap, revealed hemodynamic
relevance in the basal segments 1, 4, 5
and 6. No isolated perfusion defect
was demonstrated.
Since the reduced stress perfusion
suggested triple vessel disease, X-ray
coronary angiography was performed.
CT findings were confirmed with over
70% of the stenoses.
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In case of an extensive calcification
of the coronary arteries, it is difficult
to evaluate the stenoses. However, the
myocardial perfusion and viability can
be assessed regardless of the conditions of the coronary arteries. A quantitative myocardial stress perfusion CT
is performed using adenosine-mediated vasodilation and dynamic CT scan
with contrast agent. Time-resolved attenuation curves are reconstructed as
the contrast agent passes through the
heart and perfusion parameters, such
as myocardial blood flow (MBF), are
calculated using a deconvolution algorithm. In this case, a systolic ECG-triggered Sequential Shuttle mode is applied with an absolute delay of 250 ms.
Systolic acquisition with an absolute
delay is insensitive to extrasystolic
events and it improves myocardial
perfusion evaluation since the myocardium is thicker in systole. Additionally,
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3  MBF of the endocardial compartment in AHA polarmap display. Basal
Segments 1, 4, 5 and 6 have MBF values between 94 and 103 ml/100l/min,
corresponding to a range of 67 to 72% of the remote myocardium (defined
by the 75% percentile of all segments). Both ranges are below the respective cutoff values (106ml/100ml/min and 73%) for hemodynamic relevance
determined in a recent study (1) that used invasive FFR as reference.

techniques associated with radiation
dose reduction, such as CARE Dose4D
(Real time Anatomic Exposure Control)
and CARE kV (Automatic Tube Voltage
Optimization) were applied, to achieve
excellent image quality with limited
radiation exposure. A software application for cardiac perfusion evaluation enables a fast calculation of the
myocardial blood flow and allows a
polarmap display providing segmental
values. Respective cutoff values for
hemodynamic relevance have been
published in a recent study that used
invasive FFR as reference.[1]
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The outcomes by Siemens Healthineers customers described herein are based on results
that were achieved in the customer’s unique
setting. Since there is no “typical” hospital and
many variables exist (e.g., hospital size, case
mix, level of IT adoption), there can be no
guarantee that other customers will achieve
the same results.

1  VRT images (Figs. 1a, 1b) and curved MPR images (Figs. 1c–f) show extensive calcified plaques in all coronary arteries.
Severe stenoses are visualized in the mid segment of the RI (Figs. 1a, 1b, 1e; arrows), the distal LCX (curved arrow), the first diagonal
(Fig. 1d; arrowhead) and marginal branch (Fig. 1f; dotted arrow). No significant stenosis is seen in the RCA (Fig. 1c).
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In clinical practice, the use of ADMIRE may
reduce CT patient dose depending on the clinical task, patient size, anatomical location, and
clinical practice. A consultation with a radiologist and a physicist should be made to determine the appropriate dose to obtain diagnostic
image quality for the particular clinical task.

Examination Protocol
Scanner

SOMATOM Force

Scan area

Heart

Heart

Heart

Scan mode

Turbo Flash
Calcium Score

Turbo Flash CTA

Dynamic CT
Perfusion

Scan length

130.5 mm

131.4 mm

102 mm

Scan direction

Cranio-caudal

Cranio-caudal

Shuttle

Scan time

0.18 s

0.18 s

30 s

Tube voltage

120 / 120 kV

90 / 90 kV

70 kV

Effective mAs

88 mAs

444 mAs

169 mAs

Dose
modulation

CARE Dose4D

CARE Dose4D

CARE Dose4D

CTDIvol

1.49 mGy

3.14 mGy

24.48 mGy

DLP

25.7 mGy cm

54 mGy cm

258.5 mGy cm

Rotation time

0.25 s

0.25 s

0.25 s

Pitch

3.2

3.2

NA

Slice collimation

192 × 0.6 mm

192 × 0.6 mm

48 × 1.2 mm

Slice width

3 mm

0.6 mm

3 mm

Reconstruction
increment

1.5 mm

0.3 mm

2 mm

Reconstruction
kernel

Qr36

Bv40 (ADMIRE 3)

Qr36

Heart rate

70 bpm

66 bpm

90 bpm

Contrast

–

350 mg/mL

350 mg/mL

Volume

–

68 mL + 50 mL
saline

50 mL + 50 mL
saline

Flow rate

–

4 mL/s

6 mL/s

Start delay

–

11 s

10 s
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