
 1 

Signal Density of Left Ventricular Myocardial Segments and Impact of 

Beam Hardening Artifact: Implications for Myocardial Perfusion 

Assessment by Multidetector CT Coronary Angiography 

 

 

 

 Gastón A. Rodríguez-Granillo MD, PhD1,2; Miguel A. Rosales MD1; Elina 

Degrossi MD1; Alfredo E. Rodriguez MD, PhD, FACC1 

 
1 Department of Cardiovascular Imaging, Otamendi Hospital, Buenos Aires, Argentina 

2 Consejo Nacional de Investigaciones Científicas y Tecnológicas (CONICET)  

We declare that Dr. G.A. Rodriguez-Granillo has received a research grant from Philips 

Healthcare 

Total Word count: 4250  

Running title: Artifacts during myocardial perfusion MDCT 

* Correspondence to:  Gastón A. Rodríguez-Granillo MD, PhD 

    Department of Cardiovascular Imaging 

    Otamendi Hospital 

    Azcuenaga 870 (C1115AAB) 

    Buenos Aires, Argentina 

    Email: grodriguezgranillo@gmail.com 

 



 2 

ABSTRACT 

Objective: We sought to explore the normal myocardial signal density (SD) levels during 

multidetector computed tomography coronary angiography (MDCT-CA) acquisitions and 

evaluated the impact of beam hardening artifacts.  

Background: Since myocardial perfusion by MDCT is based on the myocardial signal 

density (SD), it is pivotal to determine the normal values of myocardial SD and to identify 

potential mechanisms of misinterpretation of perfusion defects. In routine MDCT 

acquisitions, we commonly visualize a considerable SD drop at the posterobasal wall 

resembling perfusion defects, being attributed to beam hardening artifacts.  

Methods: Consecutive asymptomatic patients without history of coronary artery disease 

(CAD) and low probability of CAD who were referred for MDCT evaluation at our 

institution due to inconclusive or discordant functional tests constituted the study 

population. Perfusion defects were defined as a myocardial segment having a SD two 

standard deviations below the average myocardial SD for the 16 left ventricular American 

Heart Association (AHA) segments. 

Results: Thirty six asymptomatic patients constituted the study population. Myocardial SD 

was evaluated in 576 American Heart Association (AHA) segments and 36 posterobasal 

segments. The mean myocardial SD at the posterobasal segment was 53.5±35.1 HU, 

whereas the mean myocardial SD at the basal, mid and apical myocardium was 97.4±17.3, 

with significant differences (p<0.001) between posterobasal and all AHA segments. 

Posterobasal “perfusion defects” were identified in 26 (72 %) patients. The only variable 

associated to the presence of posterobasal SD deficit was the heart rate (61.8±6.2 bpm vs. 

56.3±8.1 bpm, p= 0.04), whereas body mass index, blood SD of the left and right 
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ventricles, contrast-to-noise ratio, and the extent of atherosclerosis were not related to the 

presence of “perfusion defects”.  

Conclusions: In an asymptomatic population with no history of coronary artery disease, a 

myocardial signal density deficit mimicking a perfusion defect is a common finding in the 

posterobasal wall and is not related to body mass index or scan quality. 

 

Key words: perfusion defect, infarct extension, ischemia, spatial distribution, cardiac, 

computed tomography  
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Introduction 

Multidetector row computed tomography (MDCT) is a rapidly evolving technology that has 

been positioned as the non-invasive diagnostic approach with the highest predictive 

accuracy for the detection of coronary stenosis in selected populations 1, 2. Nevertheless, 

recent data suggesting that revascularization does not improve the prognosis of patients 

with intermediate coronary artery stenosis if the stenosis does not impair flow during stress, 

renders sole anatomical assessment of coronary stenosis without myocardial perfusion 

information a very useful albeit insufficient approach for clinical decision making 3. In this 

regard, myocardial perfusion imaging has shown to be a useful and accurate tool in the 

diagnosis and prognosis of patients with coronary artery disease (CAD) 4. 

Until recently, noninvasive coronary angiography by MDCT was restricted to the 

evaluation of coronary stenoses from an anatomical standpoint, whereas the assessment of 

the functional significance of coronary lesions remained outside of its scope 5. A number of 

subsequent studies have challenged this limitation by demonstrating that myocardial 

perfusion during first-pass, contrast-enhanced MDCT during adenosine stress is feasible 

and related to microsphere-derived myocardial blood flow 6-11.  

The advent of prospectively gated acquisition techniques for 64 slice CT coronary 

angiography has allowed a significant reduction in dose exposure. Consequently, a 

combined approach of angiography and myocardial perfusion imaging with MDCT might 

potentially become feasible at a total radiation dose of less than 10 mSv, particularly for the 

assessment of patients with established coronary artery disease, who are likely to have 

diffuse calcification 12,13. 

Since the asessement of myocardial perfusion by MDCT is based on the myocardial signal 

density (SD), it is pivotal to determine the normal values of myocardial SD and to identify 
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potential mechanisms of misinterpretation of perfusion defects. In routine MDCT 

acquisitions, we commonly visualize a considerable myocardial SD drop at the posterobasal 

wall resembling perfusion defects (Figure 1), being attributed to beam hardening artifacts. 

We therefore explored the myocardial SD levels in asymptomatic patients without history 

of CAD and evaluated the impact of beam hardening artifacts. 
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Methods 

 

The present was a single-center, investigator-driven, observational study, that involved 

consecutive asymptomatic patients without history of CAD and low probability of CAD 

who were referred for MDCT evaluation at our institution due to inconclusive or discordant 

functional tests. All patients included were > 18 years old, in sinus rhythm, able to maintain 

a breath-hold for ≥ 15 seconds, without a history of contrast related allergy, renal failure, or 

haemodynamic instability. Patients with a pre-scan heart rate > 65 bpm received beta-

blockers either as a single oral dose or intravenously. In addition, patients with intrascan 

mild heart rhythm abnormalities leading to motion artifacts such as premature beats and 

heart rate < 40 bpm were excluded. Scans were performed using a 64-channel MDCT 

scanner (Brilliance 64, Philips Healthcare, Cleveland, Ohio, USA). A bolus of 80-120 ml of 

iodinated contrast material (Optiray®, Ioversol 350 mg/ml, Mallinckrodt, St. Louis, 

U.S.A.) was injected through an arm vein at 5-6 ml/s. A bolus tracking technique was used 

to synchronize the arrival of contrast at the level of the coronary arteries with the start of 

acquisition. Scan parameters of the MDCT acquisitions were a collimation of 64 x 0.625 

mm, rotation time 0.42 seconds, tube voltage 120 kV, and effective tube current-time 

product of 600-1000 mAs corresponding to an approximate mean radiation dose of 12 mSv. 

An ECG-triggered dose modulation protocol (DoseRight Cardiac, Philips Healthcare, 

Cleveland, Ohio, USA) was applied to reduce radiation dose during systole whenever 

deemed possible by the operator 14, with approximate dose saving of 42 % at a heart rate of 

60 bpm, yielding an approximate mean effective radiation dose of 7 mSv in these patients. 

An ECG was recorded simultaneous to the CT scan to enable retrospective gating of the 

image data. A dedicated cardiac gating algorithm was used that identified the same 

physiological phases of the cardiac cycle while taking into account the non-linear changes 
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in the individual cardiac states with the heart rate variations during the CT acquisition 15. A 

cardiac adaptive multi-cycle (or multi-segment) reconstruction technique was used that 

combined data from consecutive cardiac cycles, thus significantly improving temporal 

resolution between 53 and 210 ms 16. 

MDCT analysis 

All analyses were performed by consensus of 2 experienced (> 1500 MDCT performed) 

observers using dedicated software (Comprehensive Cardiac Analysis, version 3.5), on a 

CT workstation (Brilliance Workspace, Philips Healthcare, Cleveland, Ohio, USA).  

MDCT images were reconstructed at 75 % of the cardiac phase using axial planes, 

multiplanar reconstructions, and maximum intensity projections at 1 mm slice thickness.  

Short axis views were obtained initially using 5-mm slice reformatted images at the basal, 

mid ventricle and apical levels. The posterobasal wall (Figure 1), a basal segment not 

included in the American Heart Association (AHA) 17-segment model 17 , was also 

evaluated at the short axis plane including the mitral valve and the left ventricular outflow 

tract (Figure 1). Using standarized regions of interest of 20 mm2, myocardial signal density 

(SD) was determined for every segment according to the AHA 17-segment model 17 (Figure 

2). AHA segment 17 corresponding to the apical wall evaluated from the long axis was 

excluded from the analysis since it encompasses a thin myocardial wall and is therefore 

prone to measurement error. Left ventricular and right ventricular chamber mean SD were 

evaluated at basal, mid and apical short axis.  

Definitions 

“Perfusion defects” were defined as myocardium having a SD two standard deviations 

below the mean myocardial SD of the 16 AHA segments. Myocardial SD was evaluated at 

the posterobasal wall using the same approach. SD ratio, which is highly related to 
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myocardial blood flow measured by microspheres6, was determined as previously 

described: myocardial SD/left ventricular blood pool SD 6.  

Myocardial SD and myocardial SD ratios were evaluated for the posterobasal segment and 

for AHA segments. In addition, myocardial SD and SD ratios were compared between 

patients with and without “perfusion defects” at the posterobasal wall. 

In order to assess image quality and relate it to the presence of beam-hardening artifacts, we 

determined image noise and contrast-to-noise ratios and evaluated posible associations with  

posterobasal wall perfusion defects. Image noise was derived from the standard deviation 

of the SD values (in Hounsfield units) within a large region of interest in the left ventricle. 

The contrast-to-noise ratio was defined as the difference between the mean density of the 

contrast-filled left ventricular chamber and the mean density of the left ventricular wall, 

which was divided by image noise.  

The study was approved by our Institution´s Ethics Committee, and all the patients enrolled 

gave their written informed consent. 

Statistical analysis 

Discrete variables are presented as counts and percentages. Continuous variables are 

presented as mean ± SD or median (25th, 75th percentile) as indicated. Comparisons 

among groups were performed using paired samples t-test, independent samples t-test, 

analysis of variance (ANOVA), chi square tests, Fisher´s exact test, or Mann-Whitney U 

tests as indicated. We explored correlations between the posterobasal wall SD and variables 

thought to be related to the presence beam hardening artifacts using Spearman correlation 

coefficients. A two-sided p value of less than 0.05 indicated statistical significance. 

Statistical analyses were performed with use of SPSS software, version 13.0 (Chicago, 

Illinois, USA). 
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Results 

Thirty six asymptomatic patients constituted the study population. The mean age was 

55.9±10.6 years, 29 (81 %) were male and 1 (3 %) was diabetic.  

Myocardial SD was evaluated in 576 AHA segments and 36 posterobasal segments. The 

mean myocardial SD at the posterobasal segment was 53.5±35.1 HU, whereas the mean 

myocardial SD at the basal, mid and apical myocardium was 97.4±17.3, with significant 

differences (p<0.001) between posterobasal and all AHA segments (Table 1).  Similarly, 

myocardial SD ratio at the posterobasal segment was 0.14±0.09, whereas the SD ratio at the 

basal, mid and apical myocardium was 0.25±0.06, with significant differences (p<0.001) 

between posterobasal and all AHA segments (Table 2). With regard to the spatial 

distribution of SD, the septal segments (AHA 2, 3, 8, 9 and 14) had significantly higher 

myocardial SD than the other segments (Table 3).   

Posterobasal “perfusion defects”  

Posterobasal “perfusion defects” at at the short axis plane including the mitral valve and the 

left ventricular outflow tract, were identified in 26 (72 %) patients (Figure 1, Table 1). In 

addition, though infrequently, perfusion defects were identified at several AHA segments, 

particularly at segments 4, 5 and 13, corresponding to the inferobasal (segments 4 and 5) 

and anteroapical walls, with a prevalence of 11 %, 17 % and 17 %, respectively (Table 1). 

The only demographical variable associated to the presence of posterobasal “perfusion 

defects” was heart rate (61.8±6.2 bpm vs. 56.3±8.1 bpm, p= 0.04), whereas body mass 

index (BMI) was not related to the presence of perfusion defects (28.0±3.7 kg/m2  vs. 

27.1±4.6 kg/m2, p= 0.55). Blood densities of the left and right ventricular chambers were 

not associated to the presence of posterobasal “perfusion defects” (Table 4). In addition, 

contrast-to-noise ratio and signal noise were not related to the presence of “perfusion 
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defects” (Table 4). Regarding the presence and extent of coronary atherosclerosis, patients 

with posterobasal “perfusion defects” had similar Agatston calcium scores (0.0 (0.0-29.5) 

vs. 0.0 (0.0-259.0), p= 0.81), number of lesions (1.5±2.6 vs. 1.7±2.5, p= 0.81) and number 

of significant lesions (0.2±0.6 vs. 0.4±1.3, p= 0.63) than patients without posterobasal 

“perfusion defects”.  

Finally, we did not find a significant relationship between posterobasal wall SD and heart 

rate (r= -0.16, p= 0.37), BMI (r= -0.12, p= 0.49), basal left ventricular chamber SD (r= 

0.16, p= 0.35), basal right ventricular chamber SD (r= 0.16, p= 0.36), basal signal noise (r= 

-0.05, p= 0.79), basal contrast-to-noise ratio (r= 0.14, p= 0.42), and calcium score (r= 0.10, 

p= 0.55). In turn, a weak positive correlation was identified between posterobasal wall SD 

and descending aorta SD (r= 0.35, p= 0.04).  
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Discussion 

For decades, myocardial perfusion imaging has been undoubtedly established as the gold-

standard for prognosis and clinical decision making of patients with CAD, and has 

predominantly been assessed by single-positron emission tomography (SPECT) and, more 

recently, by positron emission tomography and magnetic resonance imaging (MRI).  

After standing as an accurate tool to evaluate coronary stenosis in a non-invasive fashion, 

several non-coronary applications of MDCT have emerged and were tested with success, 

including myocardial function, viability and perfusion 8-11, 17-20. Among them, myocardial 

perfusion imaging by MDCT has been explored by a number of preclinical and clinical 

studies showing that hypoenhanced regions on contrast-enhanced MDCT correlate well to 

hypoperfused myocardial regions, becoming an accurate tool to evaluate myocardial 

infarction, with a good agreement with gated SPECT and MRI 6-11, 21,22. The 

pathophysiological basis of this concept is based on the kinetics of the iodinated contrast 

agent used for MDCT that, parallel to gadolinium-DTPA in contrast enhanced magnetic 

resonance, has a decreased inflow to the myocardium in the setting of a coronary stenosis, 

resulting in early hypoenhancement during contrast inflow 6,23.  

The present study is the first to establish the normal values of myocardial SD of left 

ventricular segments in an asymptomatic population, as well as SD values normalized 

according to the left ventricular chamber SD (SD ratio). Acquaintance of these normal 

values and identification of artifacts mimicking perfusion defects is essential to avoid 

misinterpretation of myocardial perfusion  by MDCT. Our main findings can be 

summarized as follows: 
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- Beam hardening artifacts are a common finding in MDCT-CA of asymptomatic 

patients, and affect predominantly the posterobasal wall appearing as myocardial 

perfusion defects. 

- “Perfusion defects” at the short axis plane including the mitral valve and the left 

ventricular outflow tract were not related to technical issues such as BMI, contrast 

in the aorta, right ventricle, contrast-to noise ratio or signal noise, whereas heart rate 

was associated with this finding. 

- Although very rarely, myocardial “perfusion defects” can be identified at the 

inferior and anteroapical segments of the left ventricular wall.  

We identified a high prevalence of SD deficit at the posterobasal wall resembling perfusion 

defects. It should be stressed however, that SD deficit was commonly identified opposite to 

the left ventricular outflow tract, a segment not included in the AHA classification.    

In addition, we found a trend towards lower myocardial SD, and even a few perfusion 

defects at the anteroapical and inferior (mid and basal) segments of the left ventricular wall. 

We ascribe this finding to beam-hardening artifact most probably from the spine for 

posterobasal segments and from the sternum for anteroapical segments that have an 

appearance similar to a myocardial perfusion deficit in contrast-enhanced coronary CTA 

images. The selective filtration of low-energy photons by highly attenuating cardiac 

structures, such as the contrast-enhanced left ventricle, the descending aorta, and 

occasionally the right ventricle, as well as bony structures such as the spine, sternum, and 

ribs, may create focal areas of nonphysiologic hypoenhancement in the myocardium. Since 

all these highly attenuating structures are aligned along the same x-ray path as these 

myocardial segments, we typically see worse beam hardening selectively in posterobasal 

segments. That being said, contrary to what it was expected, technical issues such as 
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contrast in the right and left ventricular chambers, contrast-to-noise ratio, signal noise and 

BMI, as well as the presence and extent of coronary atherosclerosis, were not related to the 

presence of perfusion defects in our study. Nevertheless, patients with lower heart rate were 

more likely to have normal SD, although we did not find a significant relationship between 

posterobasal wall SD and heart rate.  

Occurrence of attenuation artifacts during SPECT imaging has been considered an 

important limitation of the technique 24. Our results indicate that attenuation artifacts also 

occur in MDCT perfusion imaging and should be accounted for in order to avoid being 

misinterpreted as perfusion defects. 

 Limitations 

Although we included asymptomatic patients with no history of CAD and small, if any, 

atherosclerotic burden, confirmation of the absence of ischemia with SPECT or MRI was 

not performed. In addition we did not use 2-phase or 3-phase contrast injection protocols 

with saline to minimize right-heart contrast. Nevertheless, we did not find an association 

between the presence of contrast in the right ventricular chamber and perfusion defects.  

Finally, image acquisition requires a number of heart beats leading to potential non-uniform 

distribution of contrast in myocardial segments. Nevertheless, blood signal density at both 

left and right ventricles (at basal, mid and apical levels), as well as at the ascending and 

descending aorta, did not differ between patients with and without SD deficit. In addition, 

acquisition time were similar in patients with and without “perfusion defects” therefore the 

number of cardiac cycles probably were not associated to the presence of defects. 
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 Conclusions 

In an asymptomatic population with no history of coronary artey disease, myocardial signal 

density deficit mimicking perfusion defects is a common finding at the posterobasal wall 

and is not related to body mass index or scan quality.  
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Table 1. Myocardial signal density (Hounsfield units, HU) of left ventricular segments and posterobasal wall, and frequency of 

perfusion defects defined as myocardium having a signal density two standard deviations below the mean signal density of all left 

ventricular segments.  

     HU (mean ± SD) p value vs. posterobasal  Perfusion defects 

Posterobasal   53.5±35.1       26 (72 %) 

 

B AHA-1   93.4±16.1  <0.001    0 (0 %) 

A AHA-2   101.7±22.8  <0.001    1 (3 %) 

S AHA-3   103.5±19.5  <0.001    0 (0 %) 

A AHA-4   85.2±19.3  <0.001    4 (11 %) 

L AHA-5   87.0±30.6  <0.001    6 (17 %) 

AHA-6   101.1±19.6  <0.001    0 (0 %) 

 

AHA-7   86.3±18.5  <0.001    3 (8 %) 

M AHA-8   112.7±24.0  <0.001    0 (0 %) 

I AHA-9   101.6±22.8  <0.001    0 (0 %) 

D AHA-10   100.3±20.7  <0.001    1 (3 %) 

AHA-11   103.7±21.1  <0.001    3 (8 %) 

AHA-12   97.5±20.8  <0.001    1 (3 %) 

  

 A 

P AHA-13   81.3±21.5  <0.001    6 (17 %) 

I AHA-14   109.0±26.9  <0.001    2 (6 %) 

C AHA-15   97.7±22.1  <0.001    2 (6 %) 

A AHA-16   98.7±22.0  <0.001    1 (3 %) 

 L  
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Table 2. Myocardial signal density ratio of left ventricular segments and posterobasal wall, defined as myocardial signal density/left 

ventricular chamber signal density. 

    Signal density ratio  p value vs. posterobasal  

 

Posterobasal   0.14±0.09       

 

 

B AHA-1   0.24±0.05   <0.001  

A AHA-2   0.26±0.05   <0.001 

S AHA-3   0.27±0.05   <0.001 

A AHA-4   0.22±0.05   <0.001 

L AHA-5   0.22±0.08   <0.001 

AHA-6   0.26±0.05   <0.001 

 

AHA-7   0.22±0.06   <0.001 

M AHA-8   0.29±0.06   <0.001 

I AHA-9   0.26±0.06   <0.001 

D AHA-10   0.26±0.05   <0.001 

AHA-11   0.27±0.06   <0.001 

AHA-12   0.25±0.06   <0.001 

  

 A 

P AHA-13   0.21±0.07   <0.001 

I AHA-14   0.28±0.06   <0.001 

C AHA-15   0.25±0.06   <0.001 

A AHA-16   0.26±0.06   <0.001 

 L  
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Table 3. Spatial distribution of myocardial signal density. Septal segments (American Heart Association (AHA) segments# 2, 3, 8, 9 

and 14) had significantly higher myocardial signal density than the other segments.   

 

Spatial distribution     Signal density (HU)  

Anterior (AHA 1,7,13)    87.0±16.1   

Septal (AHA 2,3,8,9,14)    105.7±19.5 

Inferior (AHA 4,10,15)    94.4±17.6 

Lateral (AHA 5,6,11,12,16)     97.6±18.2 

ANOVA across group    <0.001 

  

Comparisons between groups (Bonferroni)  Anterior vs. septal <0.001 

Anterior vs. inferior 0.49 

Anterior vs. lateral 0.08 

Septal vs inferior 0.05 

Septal vs. lateral  0.35 

       Inferior vs. lateral 0.99
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Table 4.  Relationship between patient´s demographics, acquisition parameters, image 

quality, atherosclerosis and the presence of myocardial signal density deficit 

mimicking perfusion defects at the posterobasal wall.    

    Posterobasal   Normal  

perfusion defect signal intensity  p value 

(n=26)   (n= 10) 

Demographics 

Heart rate (bpm)  61.8±6.2  56.3±8.1   0.04 

Age (years)   55.1±10.9  56.2±10.2   0.78 

Male    23 (79 %)  6 (21 %)   0.08 

Hypertension   9 (60 %)  6 (40 %)   0.26 

Dislipemia   15 (75 %)  5 (25 %)   0.72 

Diabetes    0 (0 %)  1 (100 %)   0.28 

Previous smoking  6 (86 %)  1 (14 %)   0.42 

Current smoking  8 (80 %)  2 (20 %) 

Body mass index (kg/m2) 28.0±3.7  27.2±4.6   0.55 

Acquisition time (sec)  9.6±0.8  9.8±0.7   0.61 

 

Blood signal density in the aorta (Hounsfeld units) 

Aortic root   405.9±66.2  444.8±65.9   0.12 

Descending aorta*  391.8±61.8  434.4±59.9   0.08  

 

Blood signal density of the left ventricle (Hounsfield units) 

Basal    378.9±65.2  396.2±50.1   0.45 

Mid    381.9±67.5  405.8±57.4   0.33 

Apical     402.3±68.1  422.6±64.7   0.42  

 

Blood signal density of the right ventricle (Hounsfield units) 

Basal    175.2±48.6  182.4±38.4   0.68 

Mid    186.4±65.4  185.4±42.0   0.97 

Apical    227.9±70.4  223.1±61.4   0.85 

 

Myocardial signal density (HU) in LV segments (AHA classification)  

Basal (AHA 1-6)  92.3±15.1  103.2±20.2   0.14 

Mid (AHA 7-12)  98.0±16.5  106.3±16.3   0.18 

Apical (AHA 13-16)  93.9±17.0  104.0±20.5   0.14 

 

Posterobasal wall myocardial signal density (SD) ratio  

SD ratio   0.10±0.05  0.24±0.08   <0.001 

  

 Difference in myocardial signal density between the posterobasal (PB) wall and 

LV AHA segments (Hounsfield units)   

∆ PB vs. AHA 1-6  55.6±17.8  5.7±27.2   <0.001 

∆ PB vs. AHA 7-12  61.4±22.5  8.8±24.6   <0.001 

∆ PB vs. AHA 13-16  57.2±21.7  6.5±26.0   <0.001 
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Contrast-to-noise ratio  

Basal    12.7±5.2  12.6±2.3   0.93 

Mid    13.7±3.9  14.7±3.0   0.50 

Apical    16.8±6.5  18.4±7.7   0.53 

 

Signal noise  

Aorta    23.5±5.6  22.1±5.0   0.48 

Basal LV   24.3±6.1  23.7±4.3   0.78 

Mid LV   21.4±4.6  20.8±4.2   0.73 

Apical LV   20.1±5.8  19.5±8.2   0.81 

 

 Coronary atherosclerosis  

Agatston score   0.0 (0.0-29.5)  0.0 (0.0-259.0)  0.81** 

N lesions   1.5±2.6  1.7±2.5   0.81 

N significant lesions  0.2±0.6  0.4±1.3   0.63 

 

LV refers to left ventricle. * Adjacent to posterobasal wall. **Mann-Whitney U tests 
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Figure legends. 

Figure 1. 

Basal short axis at the left ventricular outflow tract (panel a), conventional basal short axis  

(panel b), and axial view (panel c) showing decreased myocardial density at the 

posterobasal wall (arrows) and normal attenuation at the remaining segments.    

Figure 2. 

Myocardial signal density (above) and signal density ratio (below) levels of left ventricular 

myocardium segments showing decresed signal density of posterobasal (PB) segments.  
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Figure 1. 
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Figure 2. 
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