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Advanced non-linear iterative reconstruction (IR) 
algorithms have been introduced by all vendors as an 
alternative to traditional, linear filtered back projection 
(FBP)  reconstruct ion (Table  1 ) .  FBP i s  a  s imple 
reconstruction technique that requires relatively little 
computational processing, but is associated with higher 
noise and poor contrast resolution. Noise can be reduced 
in FBP only by increasing the radiation dose. IR algorithms 
operate by initially generating an expected dataset based on 
modeling, which is then compared to the actual, acquired 
dataset. Noise is detected and removed by using the 
difference between the anticipated and actual datasets using 
a process of iterative steps. All commercial IR algorithms 
employ statistics-model based de-noising in the image 
domain, raw (projection) data domain, or both. Statistics 
model-based algorithms operate by assigning a lower value 
to data with higher statistical uncertainty (noise). Some IR 
algorithms, described as partial model-based, additionally 
employ models of scanner geometry to estimate the 
acquired data. Full model-based IR algorithms, employ 
complete system models that include simulation of X-ray 
interaction with the imaged object. Statistics-model based 

algorithms can be utilized to either improve image quality at 
the same radiation dose or maintain image quality at a lower 
radiation dose compared to FBP. However, combining 
dose management with image quality improvements 
simultaneously is limited. Model-based IR can provide 
image quality improvements at lower doses. Model-based 
algorithms are also more likely to reduce other artifacts in 
addition to noise as well as improve spatial resolution. 

Although IR algorithms have been utilized in nuclear 
medicine for several decades, widespread use in CT 
is recent and facilitated by advances in computational 
processing. Cardiovascular CT imagers were early adopters 
of IR algorithms because most cardiovascular clinical 
targets are robust to changes in noise. Rigorous validation 
has come from both retrospective and prospective studies 
demonstrating non-inferiority of coronary CT data acquired 
at lower doses and reconstructed with IR techniques 
compared to standard dose data reconstructed with FBP. 
Other clinical studies have validated the diagnostic utility 
of low-dose coronary CT angiograms (CTA) reconstructed 
with IR algorithms using invasive coronary angiography 
(ICA) as a standard of reference (1-3).
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In this article, we review various applications of IR 
techniques to cardiac imaging and illustrate how they have 
changed practice. 

Clinical utility of iterative reconstruction

Decreased radiation dose

One of the important clinical utility of IR for cardiovascular 
CT is radiation dose reduction. Note IR algorithms do not 
directly lower dose but rather enable a lowering of tube 
current and/or tube potential by the user. IR may also be 
used in conjunction with other dose reduction tools such 
as anatomic based tube-current modulation, ECG-based 
tube current modulation, prospective ECG-triggered 
axial or high-pitch helical scanning. Multiple studies 
have demonstrated the ability of various IR algorithms to 
maintain image quality at lower doses. An early, prospective, 
multi-center study, the ERASIR study, found comparable 
image quality between CTA reconstructed with ASIR 
and FBP, with the best results at 40–60% ASIR and 44% 
radiation dose reduction (4). Other retrospective studies 

showed lower noise, equivalent image quality and dose 
savings of 24–54% for ASIR (5-7), 82% for VEO (8), 
50% for AIDR-3D (5,9), 62% for IRIS (10), 52–80% for 
SAFIRE (11-14), 52% for ADMIRE (15,16), 39–63% for 
iDose4 (17-21) and 80% for IMR (22). FIRST showed 
28% dose reduction compared to AIDR-3D (23). The 
PROTECTION V study, a large, prospective, multi-center, 
multi-vendor, randomized-control trial of 400 patients 
found that image quality of coronary CTA performed at 
30% reduced tube current and reconstructed with multiple 
IR algorithms (ASIR, SAFIRE, iDose4, AIDR-3D) matched 
standard tube current coronary CTA reconstructed with 
FBP (24). Improved image quality for low-dose (sub-
millisievert) coronary CTA was observed with a model-
based algorithm, IMR, compared to standard FBP (25). 
Sub-millisievert CTAs were also observed in other studies, 
including one on a 320-detector row CT scanner with 
the use of AIDR-3D, automatic exposure control and fast 
gantry rotation time (26).

The utility of IR algorithms to reduced radiation 
exposure in pediatric patients for whom radiation dose is of 
a greater concern due to their higher radio sensitivity and 
longer life span has also been demonstrated. Several studies 
in children have shown that IR algorithms enable reduced 
radiation doses with maintained or improved image quality. 
CT studies in pediatric population, including those with 
congenital heart disease (CHD) have shown higher image 
quality, lower noise, and maintained diagnostic accuracy 
in ultra-low dose studies (using 70 kVp/half tube current/
high pitch helical mode) reconstructed with SAFIRE 
or IRIS compared to FBP reconstructions, with up to 
54% radiation dose savings and effective radiation doses  
<0.1 mSv (27-30). Other pediatric CT studies using ASIR 
demonstrated improved conspicuity of various pediatric 
cardiovascular structures in newborns and children 
compared to FBP with 36% dose reduction as long as 
ASIR levels were low (20–40%) (31); ASIR at higher 
(>50%) levels resulted in lower image quality with image 
conspicuity very poor due to noise free appearance of 
structures at 100% ASIR (31). The model-based algorithm 
IMR, showed improved detection of congenital anomalies 
in infants <3 months compared to FBP and iDose4, with 
pooled accuracy of 0.91 (0.84, 0.81 for iDose4 & FBP) and 
pooled sensitivity of 0.82 (0.67 and 0.58 for iDose4 & FBP) 
and fewer non-diagnostic studies (2 vs. 15 vs. 39 for IMR, 
iDose4, FBP) (32). However, in a separate study of infants 
with CHD, IMR provided superior image quality (noise, 

Table 1 Different iterative reconstruction algorithms available for 
cardiac CT from different vendors

Vendor Trade name

GE ASIR

ASIR-V*

Veo†

Philips iDose4

IMR†

Siemens IRIS

SAFIRE

ADMIRE†

Toshiba AIDR

AIDR-3D

FIRST† 

*,  part ial  model-based technique; †,  ful l  model-based 
technique. IRIS, Iterative Reconstruction in Image Space; 
SAFIRE, Sinogram Affirmed Iterative Reconstruction; ADMIRE, 
Advanced Model Iterative Reconstruction; IMR, Iterative 
Model Reconstruction; ASIR, Adaptive Statistical Iterative 
Reconstruction; AIDR, Adaptive Iterative Dose Reduction; 
FIRST, Forward projected model based Iterative Reconstruction 
SoluTion.
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margin sharpness), but did not improve the diagnostic 
accuracy or visualization of coronary arteries beyond what 
was achieved with iDose4 (33).

IR techniques have also proven useful in simultaneously 
decreasing radiation and contrast burden. A prospective, 
m u l t i - c e n t e r,  r a n d o m i z e d  c o r o n a r y  C TA  t r i a l  
demonstrated comparable image quality, noise, SNR, 
and CNR for SAFIRE images reconstructed from 
low tube voltage (100 kVp) and iodine concentration  
(270 mg/mL) data and FBP images reconstructed from 
high iodine concentration (370 mg/mL) and tube voltage 
(120 kVp) data (34). In a pediatric study on infants with 
complex CHD, good image quality and high diagnostic 
accuracy compared to surgery was demonstrated using 
70% ASIR, with low tube potential (80 kVp) and low 
iodine concentration contrast agent (270 mg/mL) (35). 
Reconstruction of data obtained with low tube potential 
(80 kVp) and low contrast volume (35 mL at a flow rate 
of 3.5–4.5 mL/s) with IMR demonstrated a total radiation 
dose reduction of 52% and iodine delivery rate reduction of 
52% for coronary CTA (36). 

Improving image quality

Improvements in image quality at a given radiation dose 
can also be achieved with IR. In the evaluation of coronary 
arteries, iDose4 demonstrated improved visualization of 
distal vessels, grading of proximal vessels and CNR along 
with improved inter-observer agreement compared to  
FBP (18). The attenuation numbers were similar for 
FBP and IR algorithms at the same radiation dose (18). 
IMR showed an 88% reduction in intravascular noise and 
improved image quality compared to both standard FBP 
and iDose4 when radiation dose levels were unchanged (22). 
Improved image quality for the evaluation of coronary 
arterial plaques was seen with MBIR, compared to FBP 
for reconstruction of the same data (37). IR algorithms 
have also demonstrated improved image quality in specific 
settings such as obesity, heavy coronary artery calcification 
and stenting as described below. IR algorithms, particularly 
those operating partially or fully in the raw (projection) 
data domain may be used to reduce several artifacts (38). 
In a study of 50 patients referred for evaluation of the 
thoracic aorta, iDose4 reduced artifacts in the shoulder 
caused by photon starvation and improved image quality 
compared to FBP (38). 

Cardiac CT applications of iterative 
reconstruction

Coronary artery stenosis assessment

Several studies have shown good image quality and accurate 
quantification of coronary stenosis using low radiation dose 
techniques enabled by IR (11). SAFIRE reconstruction 
of low radiation dose (<1 mSv) data had high diagnostic 
accuracy (Sensitivity, 96%; specificity, 94% ) for detection 
of >50% stenosis in comparison with ICA (3). Another 
study comparing full dose FBP and half-dose SAFIRE 
images from the same patient showed better image quality, 
lower noise, and higher accuracy of stenosis detection with 
SAFIRE (accuracy, 97% vs. 94%; sensitivity, 100% vs. 
100%; specificity 95% vs. 89%; NPV, 100 vs. 100%; PPV, 
93% vs. 88 % (1). Increasing strengths of SAFIRE (levels 
1, 3, 5) were associated with progressively lower noise and 
increasing SNR and CNR. However, image quality and 
diagnostic accuracy at a per segment level peaked at level 3 
(SAFIRE level 1, 94%; level 3 95%; level 5, 95%) due to a 
“plastic” appearance at level 5.

An important limitation of coronary artery stenosis 
assessment with CTA is low specificity in patients 
with significant calcium. Calcium blooming results in 
overestimation of luminal stenosis, which can lead to 
unnecessary invasive angiograms or stress tests. Calcium 
blooming can be reduced by creating high-energy virtual 
monoenergetic images if dual energy data are available or, 
possibly, by using higher tube potential (140 kVp). Higher 
resolution (aka, sharper) reconstruction kernels/filters can 
sometimes reduce calcium blooming, but at the cost of 
increased noise. Window settings in the image display can 
be also be adjusted to reduce the appearance of calcium 
blooming. 

The results of IR on assessment of coronary arteries with 
extensive calcifications suggest decreased calcium blooming 
with IR (Figure 1). In one study of patients with Agatston 
calcium scores >400, IRIS provided lower noise, improved 
image quality, lower calcium volume and improved 
diagnostic accuracy in stenosis detection compared to 
FBP (accuracy, 96% vs. 92%; specificity, 96% vs. 91%; 
PPV, 77% vs. 61%) (39). Using SAFIRE 3 images, nine 
coronary arterial segments containing severe calcification 
(out of 126 segments in 36 patients with stenosis of 50% of 
greater) were reclassified from false positive in FBP images 
to true negative with ICA as reference standard, suggesting 
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decreased calcium blooming with IR (2). However, 
another study revealed that the accuracy of coronary artery 
assessment decreases with increasing calcium content 
even with IR. Coronary CTAs reconstructed using iDose4 
demonstrated good overall image quality and diagnostic 
accuracy but accuracy was lower in patients with a greater 
calcium burden (CAC >400) than those with a lower burden 
when ICA was used as a reference standard (specificity, 92% 
vs. 98%, PPV, 76% vs. 87%; accuracy, 92% vs. 97%) (40).

Coronary plaque evaluation

In addition to stenosis evaluation and quantification, 
assessment of plaque in the coronary artery wall is a major 
advantage of CT compared to luminography techniques 
and functional imaging. Plaque burden and composition 
have significant prognostic and predictive value. Plaque 
features such as positive remodeling, lipid rich necrotic 
core, thin fibrous cap, spotty calcification and napkin-ring 
sign are high risk features of vulnerable plaque that predict 
future acute coronary syndrome (41). An ex vivo study of 
three human hearts showed improved image quality for 
coronary artery plaque evaluation with lower noise for Veo 
than ASIR and FBP (37). A separate study demonstrated no 
change in plaque volume measured from Veo, ASIR, and 
FBP images in comparison to IVUS measurements (42). 
There was a strong correlation between CTA and IVUS 
but with overestimation of smaller, eccentric and calcified 
plaques with all CT image types.

Clinical evaluation of coronary plaques with statistics-
model based iterative reconstruction techniques typically 
shows improvements in image quality but no change in 

quantitative metrics. In a comparison study with FBP, 
multiple levels of iDose4 showed objective image quality 
improvements but no change in plaque volume, plaque 
composition lipid/fibrous/calcified components, or luminal 
area (43). Similar results were obtained with multiple levels 
of ASIR showing no impact on plaque volume, plaque 
composition (soft, intermediate, calcified), luminal diameter 
or luminal stenosis; however, with higher levels of ASIR, 
the number of plaque components between 401–500 HU 
decreased significantly (44). 

Model-based reconstruction yielded different results. 
Patient images reconstructed with Veo showed lower 
plaque volume and burden compared to ASIR images (45). 
A similar study showed IMR yielded lower overall plaque 
volume, particularly for calcified and high-attenuation 
non-calcified (90–129 HU) plaques, compared to FBP 
and iDose4 (46). This result was attributed to the higher 
spatial resolution of IMR and improved delineation of 
calcified plaques. Further, Veo CT images showed increased 
sensitivity for the detection of lipid core (plaque attenuation 
<60 HU) compared to ASIR and FBP (47) with histology as 
the gold standard. 

In total, the evaluation of coronary plaque seems 
minimally affected by noise improvements characteristic of 
reconstruction techniques employing only statistical models 
but positively impacted by spatial resolution improvements 
inherent in techniques additionally employing full system 
models. Model-based IR may also offer workflow advantages 
for plaque evaluation. An ex vivo study of three human 
hearts demonstrated Veo facilitates automated plaque 
assessment by reducing the need for vessel-wall boundary 
corrections compared to ASIR and FBP, particularly at the 

A B C

Figure 1 Calcium blooming. Coronary CT images of the mid right coronary artery in a 73-year-old man with three different reconstruction 
algorithms (A, FBP; B, iDose4; C, IMR). IMR allows for better visualization of vessel lumen by reduction of image noise and calcium 
blooming. IMR, iterative model reconstruction; FBP, filtered back projection.
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site of moderate or severe calcifications (48). 

Coronary stent assessment

Imaging coronary stents is also challenging due to blooming 
and subsequent underestimation of luminal size and 
overestimation of in-stent stenosis. This is more relevant in 
stents <3.0 mm and high density metal alloys such as gold 
or tantalum rather than magnesium or cobalt-chromium  
alloys (49). Current solutions are the same as those for 
reducing calcium blooming. Multiple phantom and human 
studies using IR algorithms (ASIR, IRIS, iDose4) in 
combination with sharper kernels/filters that improve spatial 
resolution have shown lower noise, improved image quality, 
decreased stent-strut volume, improved intra-stent luminal 
area and diameter visualization and improved detection of 
in-stent restenosis compared to FBP algorithms (10,50-53) 
(Figure 2). A high resolution protocol using ASIR at 40% 
and 60% showed improvement in image quality and in-
stent luminal area and diameter (50). Low-dose imaging  
(0.32 mSv) with SAFIRE reconstruction demonstrated 
improved image quality and accuracy in the detection of 
in-stent restenosis with ICA as the reference standard 
(sensitivity, 100% vs. 85%; specificity, 75% vs. 69%; PPV, 
44% vs. 32%; NPV, 100% vs. 96%) (54).

Calcium quantification

Coronary calcium scoring is used in clinical cardiology 
for risk stratification, particularly in the intermediate risk 
population, due to its ability to predict future cardiovascular 

events. Although the clinical utility of IR has been 
established for many cardiovascular CT imaging tasks, 
appropriate use has not been extended to calcium scoring. 
Reconstruction of coronary calcium scan data with non-
linear IR algorithms enables reduced dose scanning and/
or reduced noise, but has wider implications on diagnostic 
utility due to the known impact of these algorithms on 
calcium quantification. Some studies show good correlation 
between calcium scores derived from standard dose FBP 
and low dose IR techniques (iDose4, IRIS, SAFIRE) (55,56), 
with reclassification seen in only <3% of individuals (56). 
Multiple other studies have demonstrated a reduction 
in Agatston, volume and, to a lesser extent, mass scores 
quantified from IR versus FBP images (57-59). Lower 
calcium values with ASIR compared to FBP resulted in 
reclassification of one-third of patients to a lower risk 
category with an additional 13% of patients moving from 
a non-zero calcium score to a calcium score of zero (58). 
Increasing levels of ASIR were associated with progressive 
decreases in Agatston and volume scores but not mass 
scores compared to FBP (60). Studies with IRIS and 
SAFIRE showed similar results: Agatston, volume, and mass 
scores were lower changing non-zero scores to zero in 4% 
of patients (61). Similarly, iDose4 and IMR images each 
yielded 7% lower calcium score compared to FBP images 
with a risk reclassification rate of 2.4% (57). 

A study of ex vivo human hearts in an anthropomorphic 
phantom using multiple vendors IR solutions (SAFIRE, 
iDose4, ASIR, AIDR-3D) at lower doses compared to 
FBP , showed no significant difference in calcium scores 
with FBP at radiation doses as much as 80% lower than 

A B C

Figure 2 Coronary stent. Coronary CT images of the mid left circumflex artery of an 81-year-old man after coronary stenting with three 
different reconstruction algorithms (A, FBP; B, iDose4; C, IMR). Although FBP and iDose4 in combination with sharper kernels can 
visualize the stent lumen, the image reconstructed with IMR allows for better visualization of stent lumen by reduction of image noise and 
blooming artifact. IMR, iterative model reconstruction; FBP, filtered back projection.
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normal; however, for IR algorithms, there was a trend 
towards lower calcium scores and volumes with minimal 
reclassification, with variable influence on mass and no 
effect on reproducibility (59). The impact of IR algorithms 
on calcium scoring stems from their de-noising effects. 
Lower noise results in fewer pixels with attenuation 
above the standard 130 HU threshold applied to calcium 
scoring images to identify calcium. This tends to lower 
all scores since fewer pixels are counted as calcium and 
partial volume averaging is reduced; the impact is less on 
mass scoring which is inherently less sensitive to partial 
volume averaging. For those pixel values above 130 HU, 
the reduced contribution from noise leads to fewer higher 
attenuation pixels. The consequence is further lowering of 
Agatston scores since computation is based on weighting 
factors that increase with pixel attenuation. 

It is possible that calcium quantification from IR images 
is more accurate than quantification from FBP images as 
some studies suggest (57), but since the clinical value of an 
individual patient’s score rests on comparison to historical 
data in age, gender, and race-matched patients, such a 
change in practice needs more thorough investigation and 
community consensus. Having IR algorithms is not always 
necessary for calcium scoring. 

Non-coronary calcifications in chest

Although coronary artery calcium quantification may 
be compromised with IR, quantification of larger 
cardiovascular calcifications may be adequate. Thoracic 
and aortic valve calcifications, in addition to coronary 
calcifications, are associated with coronary artery disease 
and stroke (62). Aortic calcium poses a particular threat 
to patients undergoing cardiac surgery. Post-operative 
strokes are seen in 1.4–9.7% of these patients, mainly as a 
result of emboli provoked by atherothrombotic material 
and calcifications displaced from the aortic wall during 
manipulation and clamping of the aorta.

Studies suggest aortic calcium can be reliably quantified 
from low dose CT reconstructed with IR techniques. 
Changes in the appearance and quantification of aortic 
valve calcification and thoracic aortic calcification on images 
reconstructed from sub-mSv CT data with multiple IR 
techniques were found to be minor (62). Cardiac CT at  
0.35 mSv (60% dose reduction) at all iDose4 levels and chest 
CT at 0.48 mSv (75% dose reduction) at iDose4 levels 4 and 
6 and IMR levels 1 and 2 showed comparable image quality 

to full dose FBP reconstructions, with equivalent calcium 
mass scores and false positive/false negative studies in only 1 
of 28 patients (62). Another study also found no significant 
difference in aortic calcification (thoracic aortic calcium + 
aortic valve calcium) score or mass score at low dose (50% 
lower mAs) iDose4 level 7 images compared to standard 
dose iDose4 level 3 images; however, there was significantly 
lower calcium volume at low dose studies (55). Mass scores 
have been suggested to be more reproducible than Agatston 
scores and less influenced by IR at lower doses (62). These 
results are promising for aortic calcium quantification in the 
setting of low dose CT. This could include quantification 
from low dose, lung cancer screening chest CT or low dose, 
pre-op screening for the primary purpose of assessing aortic 
calcium. A prospective, multicenter randomized clinical 
trial, the CRICKET study, is ongoing to evaluate if non-
contrast chest CT before cardiac surgery can decrease 
post-operative stroke rate, change surgical approach based 
on CT findings and cost effectiveness, as compared to 
conventional chest X-ray (63). 

Obese patients

Obtaining good quality CT angiograms is challenging in 
obese/overweight individuals due to excessive image noise 
which results in poor delineation of small, distal coronary 
arteries and non-calcified plaques. There is an increase in 
non-evaluable segments (2.4% vs. 1.4%) and lower per-
patient specificity in diagnostic accuracy of CAD (84% vs. 
87%) in patients with a BMI >26 vs. <26 kg/m2 (64). The 
approach to improving image quality in larger patients is 
typically to increase tube output (tube current and/or tube 
potential) as well as increase the volume and/or flow rate 
of intravenous contrast. The result is increased radiation 
and contrast dose but all too often still insufficient image 
quality. IR algorithms provide an additional tool for 
improving image quality in these patients by decreasing 
image noise at a given dose level (Figure 3). Higher levels 
of IR are sometimes used for obese compared to non-obese 
patients. In a study of obese patients, image quality, noise, 
SNR and CNR were maintained in low radiation dose (50% 
reduced) images reconstructed using SAFIRE, compared 
to full dose FBP images (65). Another study showed a low 
radiation dose, low contrast dose protocol is feasible even 
in obese patients (BMI >30 kg/m2) using AIDR; image 
quality was maintained compared to standard radiation and 
contrast dose protocols (56% radiation dose, 23% iodine 
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intake and 24% iodine injection rate decrease) (66). Note 
that radiation dose savings relative to FBP progressively 
decreases with increasing BMI because of the need to 
improve image quality (rather than maintain) for the 
heaviest patients (67).

Achieving sufficient image quality in obese patients 
is particularly challenging with techniques that improve 
spatial resolution since these inherently increase noise. 
A high in-plane spatial resolution (230 μm) CT ASIR 
protocol showed improved image quality in obese patients 
with visualization of distal coronary arterial branches and 
comparable noise, SNR, CNR and radiation dose compared 
to standard resolution FBP protocol (68). 

Other applications

Several studies have demonstrated the utility of IR 
algorithms for other cardiovascular CT applications. In 
a phantom study of four different prosthetic heart valves, 
lower radiation dose protocols using iDose4 showed 
comparable image quality, noise and artifacts compared to 
a full-dose protocol using FBP (69). Improved diagnostic 
quality and accuracy was observed in CT perfusion studies 
using IR (70,71). In a myocardial perfusion patient study 
using regadenoson, improved image quality and thus 
3D quantification of myocardial perfusion (compared 
with perfusion abnormalities predicted by coronary 
CTA stenosis >50%) was seen with iDose4 compared to  
FBP (70) (Figure 4). In a porcine dynamic myocardial 
perfusion study, iDose4 yielded improved image quality 
(noise, CNR, SNR) compared to FBP when data for 
reconstruction was acquired with the same radiation 

dose and equivalent image quality when data for IR were 
acquired at a lower dose (71). 

Compared to FBP and iDose4, IMR has demonstrated 
improved image quality and higher diagnostic performance 
of late iodine enhancement images for detecting MI (72). 
Late iodine enhancement images reconstructed with 
IMR also showed high sensitivity for detecting cardiac 
sarcoidosis compared to MRI (73). IMR also showed 
utility for epicardial fat quantification which is sensitive to 
image noise; IMR demonstrated improved image quality 
and reduced inter-observer variability for epicardial fat 
quantification (74). Veo has been used successfully in 
combination with low radiation dose protocols in patients 
for pulmonary vein isolation (75,76). 

Challenges and limitations

Some challenges and limitations exist for the use of 
IR algorithms in cardiovascular CT practice. Image 
reconstruction times can be significantly longer for some 
IR algorithms, especially model-based algorithms; however, 
reconstruction times have progressively decreased over 
the years with improvements in computational power 
and processing times are not a major limiting issue in the 
current generation systems. An often-heard complaint 
about IR is that the images look “different”, “artificial”, 
“funny”, “plasticky”, “blotchy”, “pixilated”, or “waxy”, 
especially at higher IR levels (77-79). This artificial-
look with smooth borders is due to lower noise levels 
and different noise textures (visual representation of 
noise). This requires adjustment and may limit diagnostic 
confidence of inexperienced observers; however, with 

A B C

Figure 3 Large patients. Coronary CT images of the proximal left anterior descending coronary artery in a 64-year-old man (body mass 
index, 28 kg/m2) with three different reconstruction algorithms (A, FBP; B, iDose4; C, IMR). The image reconstructed with IMR shows 
lower image noise and improved quality compared with FBP and iDose4. IMR, iterative model reconstruction; FBP, filtered back projection.
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time and more objective data illustrating the equivalency/
superiority of IR, adoption is expected to increase.

Successful deployment of IR algorithms requires a 
balance between reducing radiation dose and maintaining 
diagnostic image quality. Implementation of IR algorithms 
should be approached in a stepwise manner. Initially 
IR algorithms should be applied at the lowest levels to 
data acquired using an institution’s standard doses while 
cardiologists/radiologists become accustomed to the new 
look. Dose can be lowered gradually while maintaining 
the IR level and the level can be progressively increased, 
maintaining image quality throughout the stepwise process. 
It should be recognized that the appropriate combination 
of dose and IR level is dependent on patient size (65). 
Although there is a growing body of evidence to support the 
utility of IR algorithms for cardiovascular CT, conclusions 
from phantom or clinical investigation of a specific 
algorithm should not be extended to other algorithms, 
even algorithms from the same manufacturer, because of 
algorithm-dependent differences in noise patterns and 
artifacts in reconstructed images.

Conclusions

Iterative reconstruction algorithms by multiple CT 
vendors are now routinely utilized in clinical cardiovascular 
CT. These algorithms have several applications with the 
primary goal to enable lower radiation dose protocols by 
reducing image noise. Iterative reconstruction techniques, 
particularly model-based techniques, are also useful in 
improving image quality and decreasing some artifacts. 
Calcium scores derived from IR images should not be 
relied on clinically per current standards because of the 

likelihood of risk reclassification. Implementation of IR 
algorithms should be accomplished gradually through a 
stepwise process.
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