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History

A 69-year-old, obese female with a history of diabetes 
presented with atypical chest pain and shortness of breath 
upon exertion. The patient underwent a stress and rest 
myocardial perfusion SPECT/CT scintigraphy. The exam 
was performed on a Symbia Intevo™ system to determine 
presence of myocardial ischemia. The scanner was equipped 
with IQ•SPECT technology, which incorporates magnifying 
collimators, cardiac-centric acquisition, and advanced 
reconstruction to either reduce dose or acquisition time, 
without sacrificing image quality. IQ•SPECT was used to 
reduce scan time for this patient.

Findings

Since the patient was likely unable to achieve an adequate 
heart rate with exercise, pharmacological stress with 
dipyridamole was performed. One hour following an 
intravenous injection of 99mTc Myoview (24.5 mCi [906 MBq]), 
an initial low-dose CT topogram was performed to establish 
optimal positioning for cardiac imaging. Figure 1 
demonstrates patient body habitus, which shows the 
potential risk of breast attenuation. After the cardiac region 
was defined, a 4-minute IQ•SPECT acquisition was conducted. 
A low-dose CT was performed for attenuation correction (AC). 
The rest study was performed on the same day following an 
injection of 99mTc Myoview (9.0 mCi [333 MBq]) with similar 
acquisition protocols using IQ•SPECT. Uncorrected stress 
IQ•SPECT images show a mild decrease in tracer uptake in 

the anterior and anteroseptal wall (Figure 2). This defect 
demonstrated significant improvement on the CT-attenuation 
correction (CTAC) images, suggesting that the apparent defect 
was secondary to breast attenuation. The remainder of the 
left ventricle (LV) shows normal distribution of the radiotracer 
and the LV cavity size appears normal (MPI). Fused CT and 
SPECT images in axial and coronal plane show the accuracy 
of image registration, which is critical when using CTAC to 
avoid artifactual defects (Figure 3).

Comments

Ischemic heart disease (IHD) is the leading cause of death 
in women globally according to the World Health 
Organization (WHO).1 A consensus statement from the 
American Society of Nuclear Cardiology (ASNC) 
Myocardial perfusion imaging (MPI) in women for the 
evaluation of stable ischemic heart disease2 states, “It is 
well appreciated that diagnostic accuracy in women is 
adversely affected by gender-specific factors such as breast 
attenuation, small left ventricular chamber size, and a 
high prevalence of single-vessel coronary artery disease.” 

Although MPI with SPECT is an accurate and reliable 
diagnostic study, artifacts must be detected and corrected to 
minimize the rate of false-positive results. Since the location 
of the attenuation artifact depends on the size, shape, and 
position of the soft tissues near the LV, the CT attenuation 
map of the surrounding structures can be useful for each 
patient. Diaphragmatic attenuation of the LV is quite 
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common, resulting in an artifactual perfusion defect in the 
inferior wall. CTAC compensates for this and other 
attenuation effects, such as the anteroseptal defect due to 
breast attenuation in the above patient. Even in clinical 
patients with a low likelihood of coronary artery disease 
(CAD), when proper AC is applied, the images can improve the 
accuracy of the study and hence the interpreter’s confidence 
of the presence or absence of a true perfusion defect, such as 
inferior wall artifact compared to the anterior wall.3 More 
accurate diagnostic results translate into more appropriate 
treatments and may decrease the number of unnecessary 
invasive diagnostic procedures to be performed.

SPECT/CT shows characteristic distribution in the 
myocardium in the inferolateral and apical regions and has 
a unique collimator design that enables enlargement of the 
cardiac region without truncation. 4-minute MPI with 
IQ•SPECT produces image quality comparable to 
conventional 15-20 minute scans using low-energy high-

Examination protocol

Scanner: Symbia Intevo 2

SPECT

Injected dose Stress 
Rest

24.5 mCi (906 MBq) 
9.0 mCi (333 MBq)

Scan delay 60 minutes

Acquisition 4 minutes

CT

Tube voltage 110 kV

Tube current 88 mAs

Slice collimation 0.5 mm

Slice thickness 4.0 mm
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The statements 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.

resolution (LEHR) collimators. Additionally, it collects 4 
times as many counts from the heart during a myocardial 
perfusion SPECT study while maintaining the same 
resolution as a low-energy, high-resolution collimator. The 
additional counts can be used to reduce the acquisition 
time and also improve image quality with less patient 
motion with shorter acquisition time.

Conclusion

Attenuation from breast and other soft tissue often 
produces artifactual perfusion defects. Improved 
specificity gained from CTAC overcomes this challenge, 
thus allowing for more accurate myocardial imaging. The 
addition of IQ•SPECT allows for ultrafast cardiac 
acquisition while maintaining high image quality. Symbia 
Intevo combines fast cardiac acquisition using IQ•SPECT 
with CTAC for improved specificity compared to 
conventional SPECT/CT and SPECT-only examinations. 
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1     CT topogram demonstrating body habitus.  

Data courtesy of Dr. Gary Marano, West 
Virginia University Medicine, Morgantown, 
WV, USA.

2     IQ·SPECT images acquired in only 4 minutes. Post CTAC IQ·SPECT images show correction of anterior septal wall attenuation artifact. 

Data courtesy of Dr. Gary Marano, West Virginia University Medicine, Morgantown, WV, USA.

3   Axial and coronal view of fused CT and SPECT data show accuracy of image registration. 

Data courtesy of Dr. Gary Marano, West Virginia University Medicine, Morgantown, WV, USA.

Stress nonAC 
IQ•SPECT 
4 minutes

Stress CTAC 
IQ•SPECT 
4 minutes

Stress CTAC 
IQ•SPECT 
4 minutes

Stress CTAC 
IQ•SPECT 
4 minutes

Stress nonAC 
IQ•SPECT 
4 minutes

Stress nonAC 
IQ•SPECT 
4 minutes



Siemens Healthineers Headquarters 
Siemens Healthcare GmbH 
Henkestr. 127 
91052 Erlangen
Germany 
Phone: +49 9131 84-0 
siemens-healthineers.com

Published by
Siemens Medical Solutions USA, Inc.
Molecular Imaging
2501 North Barrington Road
Hoffman Estates, IL 60192
Phone: +1-847-304-7700
siemens.com/mi

MI-3816.DD.CP | PDF only | © Siemens Healthcare GmbH, 05.2018

Legal information: On account of certain regional limitations of sales 
rights and service availability, we cannot guarantee that all products 
included in this brochure are available through the Siemens sales 
organization worldwide. Availability and packaging may vary by country 
and is subject to change without prior notice. Some/all of the features 
and products described herein may not be available in the United States.

The information in this document contains general technical descriptions 
of specifications and options as well as standard and optional features, 
which do not always have to be present in individual cases.

Siemens reserves the right to modify the design, packaging, 
specifications, and options described herein without prior notice. 

Please contact your local Siemens sales representative for the most 
current information.

Note: Any technical data contained in this document may vary within 
defined tolerances. Original images always lose a certain amount of 
detail when reproduced.

“Siemens Healthineers” is considered a brand name. Its use is not 
intended to represent the legal entity to which this product is registered. 
Please contact your local Siemens organization for further details.

siemens.com/mi




