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History
A 53-year-old male patient, a smoker, 
suffering from exertional chest pain 
for the past 4 months, came to the 
hospital for a check-up. His medical 
history included type 2 diabetes and 
hyperlipidaemia. Coronary CT angiogra-
phy (CTA) was performed, followed 
by a  dynamic CT myocardial perfusion 
 imaging (MPI) in rest and under stress 
using adenosine-mediated vasodilation.

Diagnosis
Coronary CTA images showed a right 
coronary artery (RCA) dominant sys-
tem as well as a severe stenosis in the 
proximal left anterior descending ar-
tery (LAD), caused by both calcified and 
non-calcified plaques. No significant 
stenosis could be visualized in the cir-
cumflex (Cx) and RCA (Fig. 1). MPI in 
rest showed no perfusion abnormali-
ties in the myocardium with a normal 
myocardial blood flow (MBF) of 
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95 mL/ 100mL/ min. MPI under ade-
nosine-induced vasodilation showed 
a typical increase of MBF in remote 
areas (165 mL/100mL/min), while 
there were large anterior and septal 
defects with a significant reduction of 
MBF (65 mL/100mL/min) and reduced 
wall thickening corresponding to 
 severe hypoperfusion; MBF was lower 
than in rest (Fig. 2). The normal MPI 
findings in rest indicate that there was 
no irreversible tissue damage yet, the 
pronounced MBF reduction under 
stress is consistent with the exertional 
chest pain of the patient. Subsequently, 
the patient underwent percutaneous 
coronary intervention (PCI), which 
confirmed the CT findings and success-
fully restored perfusion (Fig. 3). 

Comments
The unique advantage of dynamic 
CT MPI is the potential of combining 

it with coronary CTA so that coronary 
artery stenoses and their effects on 
myocardial perfusion can be assessed 
comprehensively and noninvasively 
with a single modality.[1] A systolic 
ECG-triggered Sequential Shuttle 
mode is used with an absolute delay 
of 250 ms, which is insensitive to 
 extra-systolic events and improves 
myocardial perfusion evaluation since 
the myocardium is thicker in systole. 
It is also very robust for high and vary-
ing heart rates which are common 
in severe cases; in this patient the 
heart rate varied from 65 to 105 bpm 
over both examinations. Quantitative 
 myocardial perfusion CT is performed 
using dynamic CT scanning with con-
trast agent; stress is induced by ade-
nosine-mediated vasodilation. Voxel 
time-attenuation curves are mea-
sured as the contrast agent passes 
through the heart. Perfusion param-
eters, such as MBF, are calculated 
from them using a deconvolution 
 algorithm.[2] CARE Dose4D (Real time 
Anatomic Exposure Control) is routine-
ly applied to minimize radiation 
 exposure. If a severe coronary steno-
sis with significant perfusion defects 
in its territory under stress is detected, 
it is still important for therapy  selection 
to have information concerning tissue 

viability: Are there areas that are 
 already irreversibly damaged? There-
fore, in selected cases it is helpful 
to also  include a rest MPI scan, which 
is not routinely done when there 
are no concerns  related to fixed per-
fusion abnormalities. A valid alter-
native to a rest perfusion scan is a 
late  enhancement scan aimed at the 
visualization of myocardial scarring. 
In this case, MPI performed in rest 
was normal, which made the pres-
ence of  infarcted scar tissue in the 
 affected areas unlikely. It is notewor-
thy that this patient had no coronary 
flow  reserve for the LAD territory, 

Examination Protocol

Scanner SOMATOM Force

Scan area Heart Heart

Scan mode Prospective ECG  
triggered CTA

Dynamic perfusion 
(Stress / Rest)

Scan length 116 mm 105 mm

Scan direction Cranio-caudal Shuttle

Scan time 3.7 s 32 s

Tube voltage 80 / 80 kV 70 / 70 kV

Effective mAs 438 mAs 341 mAs

Dose modulation CARE Dose4D CARE Dose4D

CTDIvol 6.42 mGy 53.35 mGy (13 sweeps) / 
41.1 mGy (10 sweeps)

DLP 75.1 mGy cm 563.4 / 434.0 mGy cm

Rotation time 0.25 s 0.25 s

Slice collimation 152 × 0.6 mm 192 × 0.6 mm

Slice width 0.75 mm 3.0 mm

Reconstruction  
increment

0.5 mm 2.0 mm

Reconstruction kernel Bv40 (ADMIRE 2) Qr36

Heart rate 62 – 68 bpm 88 – 105 / 65 – 85 bpm

Contrast 300 mg/mL 300 mg/mL

Volume 60 mL 60 mL

Flow rate 7.5 mL/s 7.5 mL/s

Start delay Test bolus using 
15mL + 40 mL saline

Test bolus using  
15 mL + 40 mL saline

1   Cinematic VRT (Fig. 1a) and curved 
MPR (Figs. 1b–1d) images show a  severe 
stenosis in the proximal LAD (Fig. 1b, 
arrow) caused by both calcified and 
non-calcified plaques. No  significant 
stenosis can be visualized in the Cx 
(Fig. 1c) and RCA (Fig. 1d).

The outcomes by Siemens Healthineers 
customers described herein are based 
on results that were achieved in the cus-
tomer’s unique  setting. Since there is 
no “typical” hospital and many vari-
ables  exist (e.g., hospital size, case mix, 
level of IT adoption), there can be no 
 guarantee that other customers will 
achieve the same results.
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3   A post-PCI image show a well recanalized 
LAD in the proximal segment (arrow).

as MBF was reduced below rest 
 values by a “steal effect” from the 
 remaining myocardium as a conse-
quence  of  adenosine- mediated 
 vasodilation.  
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2   MBF images in both short (Figs. 2a 
and 2b) and long (Figs. 2c and 2d) axis 
reveal large anterior and septal defects 
under stress (Figs. 2b and 2d, arrows), 
and no perfusion defect in rest (Figs. 2a 
and 2c). Compared to a normal MBF 
of 95 mL/100mL/min in rest, MBF under 
stress is significantly reduced 
to 65 mL/100mL/min in the affected 
areas and increased to 165 mL/100mL/
min in the remote areas.


