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Background. We aimed to evaluate the utility of fully automated software registration
intended to improve CT attenuation correction (CTAC) map misalignments during cardiac
82Rb PET/CT myocardial perfusion imaging (MPI).

Methods. 171 consecutive patients (108 males, mean age 69 years), undergoing both rest-
stress 82Rb PET/CT MPI and invasive coronary angiography within 6 months (mean 14 days,
range 0-170), were studied. List mode data were automatically processed in batch mode to
generate transaxial attenuation corrected slices with four different CTAC alignment correction
strategies: (i) no alignment correction (NONE); (ii) manual correction (MANUAL); (iii) auto-
mated 6-parameter rigid correction (AUTO); and (iv) targeted use of automated correction
only where PET-CTAC alignment was initially judged as incorrect on either stress or rest scan
(AUTO for misalignment only). Initial and final registration quality was graded (1-3) by an
experienced radiologist (1: satisfactory alignment (<2 mm misalignment), 2: slight misalign-
ment (2-5 mm in any direction), or 3: poor (>5 mm misalignment in any direction). Total
perfusion deficit (TPD) and ischemic TPD (ITPD) were computed automatically, and their
diagnostic accuracy to detect significant coronary artery disease with each realignment tech-
nique was assessed using receiver operating characteristic analysis.

Results. The diagnostic accuracy of ITPD, expressed as area under curve, was .81 ± .03
with no alignment correction (NONE), .83 ± .03 with MANUAL correction, .85 ± .03 with
AUTO correction (P < .05 vs. NONE and MANUAL), and .87 ± .03 with the targeted use of
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AUTO correction (P < .05 vs. NONE, MANUAL and AUTO). Both manual and software
corrections increased the percentage of cases with satisfactory PET-CTAC map alignment
(P < .05 for all) at rest (from 55% for NONE to 80% for MANUAL and 92% for AUTO) and at
stress (from 51% for NONE to 78% for MANUAL and 84% for AUTO).

Conclusion. The diagnostic accuracy of 82Rb PET/CT MPI with automated rigid alignment
is improved compared to data with no CTAC scan alignment or with manual alignment. The
optimal strategy for diagnostic performance is to apply automatic alignment only in cases which
are visually identified as misaligned. (J Nucl Cardiol 2015;22:1285–95.)

Key Words: PET/CT Æ myocardial perfusion imaging Æ attenuation correction Æ image
registration Æ coronary artery disease

INTRODUCTION

82Rb PET/CT myocardial perfusion imaging (MPI)

offers several important advantages compared to SPECT

MPI. Unlike SPECT, the 82Rb PET rest and stress scans

can be obtained in one short session (around 30 min).

Stress and rest PET allow for a low-injected dose and a

low-radiation dose to the patient (less than 4 mSv)

especially with the new 3D PET/CT hybrid scanners.1

However, the CT attenuation correction (CTAC) scan

required in PET/CT cannot reliably average normal

breathing patterns; therefore, spatial misalignment

between CT and PET scans may occur, introducing

artifacts in the reconstructed PET images.2-4 Several

manual methods have been proposed for corrections of

such misalignments,3-7 but manual approaches introduce

subjective manipulation of the data and increase the test

variability, therefore undermining the quantitative

advantages of PET MPI. The current clinical practice

requires time-consuming visual inspection of stress and

rest CTAC-PET scan misalignment, manual correction,

and subsequent data re-reconstruction. Several auto-

matic tools have been proposed for the alignment of

PET and CTAC maps.6,8-11 If performance of these new

tools could be proven to be equal or better than that of

experienced observers, the incorporation of such auto-

mated methods into routine PET protocols would

significantly streamline the clinical application of this

important modality.

In this work, we aimed to evaluate the impact of

fully automated PET-CTAC alignment on the diagnostic

accuracy of PET MPI to detect significant coronary

artery disease (CAD), using invasive coronary angiog-

raphy as the gold standard.

MATERIALS AND METHODS

The study protocol was approved by the Institutional

Review Board. All patients provided written informed consent

for the use of their clinical and imaging data for research

purposes.

Patient Population

We retrospectively analyzed clinical, scintigraphic, and

angiographic data of 171 consecutive patients without history

of prior CAD (myocardial infarction, percutaneous coronary

interventions, or coronary bypass graft surgery). All patients

underwent same day rest/pharmacological stress-gated 82Rb

PET MPI on a hybrid PET/CT scanner between 01/2008 and

09/2012 at Cedars-Sinai Medical Center. Adenosine or regad-

enoson were used as pharmacological stressors in 99 (58%)

and 72 (42%) patients, respectively. All patients were referred

for pharmacological stress PET MPI followed by invasive

coronary angiography according to regular clinical indications.

Pretest probability for obstructive CAD was calculated by the

Diamond-Forrester criteria.12

82Rb PET/CT Acquisition Protocol and Data
Reconstruction

PET imaging protocols have been previously described.13

Briefly, all images were acquired in list mode on a Siemens

Biograph-64 TruePoint PET/CT with the True V option.14 The

data were acquired in list mode format. Patients were

instructed to fast for 6 h and withhold caffeine-containing

beverages 24 h before the test and antianginals on the morning

of the test. Low-dose helical CTAC was acquired (100 kV,

pitch 1.5, 11 mAs, duration 3.4 s). Subsequently, patients were

injected with 925-1850 MBq (25-50 mCi) of 82Rb at rest. A

6-min rest imaging acquisition was started simultaneously with

the start of the rest 82Rb injection. Immediately after comple-

tion of rest imaging, a second CTAC scan was performed for

stress PET attenuation correction. The reconstructed slice

thickness of CTAC maps was 3 mm. Both rest and stress

CTAC maps were acquired at end-expiration breath holds.

Pharmacological stress was performed using intravenous

adenosine infusion 140 mg/kg/min for 6 min15 or intravenous

regadenoson16 bolus. The tracer 925-1850 MBq (25-50 mCi)

of 82Rb was injected at 3 min after initiation of adenosine

infusion or 10-20 s after the injection of regadenoson followed

by the saline solution flush. Patients were instructed to breathe

normally during the PET acquisition.

The first 2-3 min of the list file was skipped to allow for

blood pool clearance of 82Rb. The next 3-4 min of acquisition

data were used to generate sinograms for static images.
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Emission data were reconstructed in a batch mode using

ordered subsets expectation maximization (30 iterations and 2

subsets). CT-based attenuation, scatter, including prompt

gamma,17 decay, and random corrections were applied.

Gaussian filters with a full-width at half maximum of 8 mm

for rest and stress images and a 3-dimensional post-filter

(Butterworth filter cutoff frequency 10, order of 5) were used.

Alignment and Image Processing

For clinical reconstruction, the registration quality between

PET and CT was estimated by experienced nuclear cardiology

technologists using fused images in the Siemens 3D-software on

a Leonardo workstation (Syngo 6.0, SiemensMedical Solutions,

Hoffman Estates, IL). Misalignments were identified and a

manual registration matrix with 3D-translations was applied

before the reconstruction, as performed in clinical practice. For

the automatic alignment, research software was provided by

Siemens Healthcare (Hoffman Estates, IL, USA) as a part of the

AutoCardiac package. The software allows CTAC-PET align-

ment by either rigid or deformable algorithms.8 In our initial

evaluation, the rigid method performed better than the deform-

ablemethod, and thus itwas used for all subsequent evaluation.18

The software operates in a fully unsupervised mode, finding

initial localization of the heart by template matching with multi-

resolution approach and then cropping the volume using the

bounding box determined by the templates. Subsequently

mutual information similarity measure with Powell (rigid)

optimizer was used to register the cropped images.8

All patient images were reconstructed in automated batch

mode, with three sets for each patient representing data

reconstructed with no alignment (NONE), clinical alignment

as described above (MANUAL), and rigid automatic alignment

(AUTO).

Subsequently, registration quality was assessed subjec-

tively by an independent radiologist expert in cardiovascular

imaging blinded to clinical information and angiographic

findings. All data were reviewed in fusion display using soft

tissue window settings (width 320, level 50) for the CTAC

images in three orthogonal planes. Registration quality was

graded on a semi-quantitative scale (1-3) as follows: (1) good

alignment with exact superposition of all cardiac borders or

\2 mm misalignment at least in one direction; (2) mild

misalignment, between 2 and 5 mm at least in one direction; or

(3) severe misalignment,[5 mm in at least one direction. Rest

and stress alignment were graded separately for each alignment

method. We also tested the application of the registration

technique targeted only to misaligned cases. In this mode, the

original data (no alignment correction) were used if the

observer did not detect any misalignment of either stress or rest

CTAC, and data processed with the automated method were

used only for those cases with misalignment detected by the

visual observer. This selective application was based on the

grading performed by the independent radiologist expert in

cardiovascular imaging as described above. The rationale for

assessing the targeted application of automated registration is

that some supervision and human decision about alignment is

likely to be required in clinical practice.

Transaxial PET perfusion images for each of the three

alignment types were then automatically processed using

QPET software, Cedars-Sinai Medical Center, Los Angeles,

CA.19 The QPET algorithm has increased myocardial sampling

(2 times) due to the higher PET resolution and improved

frame-to-frame tracking valve plane frame-to-frame. The

perfusion defect extent was calculated as the percentage of

the total surface area of the left ventricle for which normalized

polar map pixels were below the abnormality threshold. The

quantitative perfusion variable employed was total perfusion

deficit (TPD).20 Stress TPD, rest TPD, ischemic (stress-rest)

TPD (ITPD), and the absolute difference between stress and

rest were calculated for every patient. Integer thresholds of

[3% for ITPD and[5% for TPD were used for calculation of

sensitivities and specificities.

Invasive Coronary Angiography

Only patients who did not experience either myocardial

infarction or revascularization in the interval between PET/CT

MPI and invasive coronary angiography were included. Con-

ventional invasive coronary angiography was performed

according to standard clinical protocols, mean time difference

14 ± 27 days, range 0-170 days after the PET/CT MPI. Cor-

onary angiograms were visually analyzed and reported by two

experienced interventional cardiologists. A stenosis of C 70%

or greater narrowing of the left anterior descending (LAD), left

circumflex (LCX) and right coronary artery (RCA), or C50%

for left main artery was considered as the presence of

obstructive CAD. Diagonal lesions were considered as LAD;

obtuse marginal and ramus arteries were considered as LCX;

posterior descending and postero-lateral branches were con-

sidered as RCA.

Statistical Analysis

Statistical analyses were performed with Analyze soft-

ware (version 3.71, Analyze-it software Ltd). All continuous

variables were described as mean ± SD. Student two-sample t

tests were used to compare differences in continuous variables.

A Chi-square test was used to compare differences across

groups for categorical variables. A 2-tailed P\ .05 was

considered statistically significant. Receiver operating charac-

teristic (ROC) analysis was performed and areas under curve

(AUC) were compared using the DeLong & Delong method.

AUC was the primary end-point in this study. McNemar’s test

was used to compare proportions of misaligned data.

RESULTS

Baseline patient characteristics and data regarding

angiographic severity of CAD are detailed in Table 1.

ROC analysis for each of the registration methods using

ITPD (stress TPD—rest TPD) is shown in Figure 1. We

first evaluated the results separately for the patients with

CTACs initially judged as misaligned at either stress or

rest (n = 111) (Figure 1A) and for patients with CTACs
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initially judged as correctly aligned (n = 60) (Fig-

ure 1B). The AUC using the AUTO method was

significantly improved for misaligned cases (n = 111)

compared to using NONE or MANUAL realignment

methods (both P values \.05) (Figure 1A). However,

there was no significant change in the AUC in the cases

judged as correctly aligned (n = 60) with the AUTO

method compared to no correction (P\ .07) (Fig-

ure 1B). Finally, when the study group was analyzed

as a whole (n = 171) (i.e., both aligned and misaligned

groups) (Figure 1C), the AUTO methods were both

found to have a higher AUC than the MANUAL

method. Furthermore, the AUC with the AUTO regis-

tration method applied only to misaligned cases

(.87 ± .03) was found to be higher to that for the AUTO

method (.85 ± .03) applied indiscriminately to all cases

(P\ .05). In Figure 2, we show sensitivities and spec-

ificities for detection of C70% stenosis for both TPD

and ITPD measures.

In total, 45% of rest and 49% stress CTAC scans

were judged to be initially misaligned by the experi-

enced observer before any correction method was

Table 1. Patient characteristics

Variable

Overall
population
(n 5 171)

Age (years ± SD) 69 ± 11.8

Female, n (%) 63 (37)

CAD risk factors

Diabetes, n (%) 63 (37)

Hypertension, n (%) 130 (76)

Hypercholesterolemia, n (%) 95 (56)

Smoking, n (%) 24 (14)

Family history of CAD, n (%) 25 (15)

Body mass index (kg/m2 ± SD) 28.3 ± 6.1

Clinical symptoms

Typical angina (n) % 15 (9)

Atypical angina/other chest pain (%) 73 (43)

SOB (n) % 82 (48)

Pretest likelihood of CAD (%±SD) 48 ± 26

Coronary angiogram findings

Normal coronaries/nonsignificant

CAD

70 (41)

Single vessel CAD 47 (27)

Double vessel CAD 26 (15)

Triple vessel CAD 22 (13)

LM C 50% 12 (7)

LAD C 70% 65 (38)

LCX C 70% 46 (27)

RCA C 70% 54 (32)

SD, standard deviation; CAD, coronary artery disease; SOB,
shortness of breath; CAD, coronary artery disease; LM, left
main; LAD, left anterior descending; LCX, left circumflex; RCA,
right coronary artery

Cases judged as misaligned 
 n=111 

AUC
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0.85 ± 0.04 
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applied. In total, 111 out of 171 CTAC scans were

judged as initially misaligned by the experienced

observer on either stress or rest scan. The proportion

of well-aligned cases for the AUTO (stress 84%; rest

92%) was higher than that for the MANUAL (stress

80%, and rest 78%) and NONE (stress 52%, and rest

55%) (P\ .0001 for all). The results of subjective

alignment evaluation are shown in Figure 3.

The quantitative results were highly correlated for

all methods. The Pearson correlation of ITPD obtained

by the MANUAL registration was .944, (95% CI .925-

.958). The correlation between the AUTO and MAN-

UAL was .952 (95% CI .935-.964).

The originally misaligned CTAC scan could lead to

either false-positive or in some cases false-negative

findings. In Figures 4 and 5, we demonstrate case

examples of the automatic registration effects on the

image quantification.

DISCUSSION

To our knowledge, this is the first study of PET-

CTAC misregistration utilizing an objective standard of

invasive angiography. In previous studies, only false-

positive artifacts have been demonstrated.2,4 In our

study, we have also demonstrated for the first time that

false-negative errors due to incorrect PET-CTAC scan

registration do also occur. We also demonstrate that

automatic registration can be superior to manual PET-

CTAC scan alignment. These conclusions are based on

the objective comparison with angiographic findings. As

a secondary finding, we have used visual alignment

expert judgment to illustrate that if the registration

algorithm is applied only to cases visually identified as

misaligned, the diagnostic accuracy can be further

improved as compared to manual correction by an

experienced human operator. Furthermore, automatic

registration can potentially result in slight misregistra-

tion and produce false-negative results when applied to

cases with no initial misalignment. In Figure 2, we see 2

patients who were reclassified as false negative after

automatic registration. Significant angiographic disease

was mis-classified for one of these patients due to a

subtle misalignment after automatic registration. In the

Figure 1. Detection of coronary artery disease by the ische-
mic total perfusion deficit, (ITPD) for the PET/CT data with no
CTAC alignment (NONE), manual registration of CTAC
(MANUAL), and fully automatic CTAC alignment (AUTO).
(A) ROC curves for the subset of patients with CTAC initially
misaligned on stress or rest (n = 111), as judged by the
experienced observer. Comparisons of areas under ROC curves
(AUC) for AUTO vs. NONE and AUTO vs. MANUAL were
significant (P\ .05). (B) ROC curves for the detection of the
disease in a subset of cases originally judged with as correctly
aligned at both stress and rest (n = 60). None of the AUC
comparisons were significant. (C) Results for all cases
(n = 171) combined including selective application of the
automatic PET/CTAC alignment (purple) only when observer
detected misalignment.

b

86% 84% 87% 89% 
83% 83% 83% 83% 

47% 
54% 

59% 59% 
53% 

60% 61% 61%
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90%

100%

None Manual Auto Auto
(misaligned

only)

None Manual Auto Auto
(mislaligned

only)

sensitivity specificity

ITPD TPD 

Figure 2. The sensitivity and specificity of ischemic total perfusion defect (ITPD) and total
perfusion defect (TPD) for the detection of significant CAD from PET/CT data with no CTAC
alignment (NONE), manual registration (MANUAL) and automatic alignment (AUTO). Sensitivity
and specificity values are also given for the selective application of the AUTO technique to
misaligned cases only. Error bars represent 95% CI.
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other patient, no misalignment was observed and false-

negative results occurred due to a very small change

(\.1%) in ITPD—falling just below the threshold.

Nonetheless, the invasive fractional flow reserve test,

which was performed in this case, was normal ([0.80).

Although the overall AUC for the detection of CAD

improved significantly with the automatic alignment and

especially when this alignment was applied selectively,

there was not a clear incremental improvement in

sensitivity and specificity results (Figure 2). In particu-

lar, the specificity (although increasing) remains

relatively low as compared to previous reports with

PET, even with automatic alignment. There are likely

several reasons for this. First, unlike previous reports of

diagnostic performance for PET, we did not include the

low likelihood population, and second, all the cases in

our study were consecutive patients already selected to

undergo coronary angiography for clinical purposes.

Therefore, the relatively low specificity observed is

likely due to the referral bias and due to the overall

limitations of angiographic gold standard.21 Future

evaluation of the CTAC map registration techniques

could include the prospective evaluation in low likeli-

hood populations. Additionally, although the study was

well powered to detect a difference in overall diagnostic

performance as defined by the AUC of ROC analysis, it

was not powered to statistically compare individual

sensitivity or specificity values in a dichotomous model

with McNemar’s test as this would have required much

larger sample size.22

We observed PET-CTAC misalignment in 45% rest

studies and 49% of stress studies, and similar incidences

were reported in previous studies. Lautamaki et al found

misalignment in 60% of rest and 67% of stress 82Rb

PET/CT studies.23 Gould et al reported 40% of the low-

dose CTAC scans were mis-registered with PET.2

Martinez et al reported misalignment of 50% of stress

or rest cases (n = 56). The large number of mis-

registered studies has been observed despite the use of

end-expiration breath-hold position for the CT acquisi-

tion as recommended for the minimization of

registration problems.24

Recently, Zaidi et al studied the same PET-CTAC

registration algorithms in a different application—pro-

posing the use of CT coronary calcium scans for the

attenuation correction.25 They found that a deformable

registration resulted in the best correlation of the relative

perfusion and absolute blood flow as compared to

studies performed with standard CTAC. In our pre-

liminary study, we did not observe the superiority of

* 
* 

# * 
* 

Rest Stress 

Severe misalignment Mild/moderate misalignment Good
* p < 0.0001     # p < 0.05 

BA

Figure 3. Percentages of cases with good, mild/moderate, and severe misalignment for each of the
registration methods (NONE, MANUAL, AUTO) for rest (A) and stress (B) studies, n = 171 as
visually judged by experienced observer.
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Figure 4. False-positive nuclear scan due to the CTAC registration error resolved by the automatic
correction in a 44-year-old male presenting with shortness of breath. PET and CTAC images fused
before alignment (A) and after rigid alignment (B). Misalignment is indicated by the white arrow
head (A). Stress perfusion PET images before alignment (C) and after alignment (D) and polar
maps are shown with the white arrow indicating the perfusion artifact due to misalignment.
Quantitative ITPD was 11% (C right), when no correction for alignment was performed (ITPD after
manual verification was also 11%) compared to a normal scan (ITPD 1.8%) after automatic
registration (D right). Invasive coronary angiography did not show significant coronary artery
disease.
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Figure 5. False-negative scan due to registration error resolved by automatic CTAC map
alignment in a 60-year-old male presenting with atypical chest pain and shortness of breath. PET
and CTAC fused before (A) and after alignment (B). Misalignment is indicated by the white arrow
head (A). Corresponding stress perfusion images before (C) and after alignment (D) and polar maps
are shown with the white arrow indicating the perfusion defect which becomes more apparent after
alignment. Quantitative ITPD was 0% with no correction (C right) compared to a 5% ITPD with
automatic PET/CTAC alignment correction (D right). Rest scan was normal. Note the slight
misalignment at the apex on PET-CTAC fusion images (on the opposite side of the apex where the
reversible defect was located) (A), which reduces the relative activity in the lateral wall and
therefore masks the apical defect. Invasive angiography revealed 80% left anterior descending
(LAD) artery stenosis, which was treated with drug-eluting stent.
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deformable registration,18 and therefore, we focused on

evaluation of the rigid registration. However, we applied

the algorithm to a different kind of data (low-dose

CTAC scans), and we used an objective external

standard (invasive coronary angiography).

As an alternative to the software registration,

technically sophisticated CT acquisition approaches

have been proposed for the prevention of the PET-

CTAC misalignment, attempting to replicate the free-

breathing mode of the PET acquisition during the CT

scan. Pan et al proposed a cine CT of over one breath

cycle per couch position.26 Gould et al subsequently

reported that the software alignment was still needed for

that method2 and proposed the use of rest-only cine-CT

data and a manual CTAC-PET registration.27 Other

variations of this approach have been put forward, such

as respiratory matched CT acquisitions.28,29 Neverthe-

less, most of these novel techniques are associated with

significantly increased radiation doses to the patient and

may further complicate the already demanding stress/

rest PET MPI protocols. For example, cine CT are

associated with radiation doses of at least 2.7 mSv, even

for the specialized low-dose protocols,2,30 compared to

the 1.7 mSv dose from a standard 40 mCi Rb-82 stress

scan,31 and 1.2 mSv for the low-dose 3D PET/CT

acquisitions.32 It seems therefore, that currently, the

most practical solution is the standard low-dose CTAC

scan coupled with automatic registration—as validated

in this work, especially in view of the increased scrutiny

of the radiation doses incurred by patients during

imaging procedures.33

This work has several clinical implications. In

clinical practice, the check for the misalignment must be

performed by the technologist who is acquiring the MPI

study. This procedure adds a heavy burden to a busy

technologist who needs to take care of the patient, start

and monitor the rest/stress isotope injections and acqui-

sitions, and also reconstruct the data—all typically

within the 30-40 min. The manual correction of PET-

CTAC misalignment is time consuming, as it requires

careful data review in multiple orientations, with inter-

active image blending. Furthermore, multiple datasets

may need to be subsequently re-reconstructed—for

example, myocardial flow data and perfusion scans can

be both affected by CTAC misalignment. These require-

ments during busy clinical workflow may compromise

the accuracy of the manual adjustments. The additional

check for the alignment during routine clinical reporting

is also performed by the reporting physician, but it

disrupts the clinical workflow since the study must be

sent back for re-reconstruction if misaligned. These

circumstances could explain the relatively high-rate of

PET-CTAC misalignments in routine clinical studies as

retrospectively judged by the by the expert. As

demonstrated, the realignment may be needed in up to

two thirds of patient scans for either stress or rest

datasets. There is a considerable inter-observer variabil-

ity in the manual alignment,4 and thus the availability of

a reliable tool, integrated with the image reconstruction

and able to objectively align the PET and CTAC data,

would simplify the clinical logistics of PET MPI and

provide more reproducible results. The routine use of

automated registration may subsequently lead to more

accurate diagnostic results for 82Rb PET/CT.

Our study has several limitations. The analysis is

retrospective and comes from a single center and a

single type of scanner. It is possible that in other centers

the manual PET-CTAC map alignment results would be

different. However, our frequency of the misalignments

seems to be similar to previously published studies.

Furthermore, the automated registration and the quan-

titative analysis will be reproducible across different

centers. In this study, we used retrospectively visual

evaluation of alignment by a single expert to check both

the original clinical alignment and the automatic align-

ment. Such evaluation can be subjective and associated

with variability. In addition, the expert was not blinded

to whether the registration was applied and therefore the

visual decision about the classification of alignment

could be biased. However, the primary conclusion of

this work is based on the objective comparison of the

quantitative perfusion measures with the invasive angio-

graphic findings, and therefore is not affected by the

visual evaluation of the misalignment for different

methods. The expert was fully blinded to the clinical

information and angiographic results; thus, a potential

human bias would not affect the ROC analysis. In this

study, we focused on the PET perfusion images which

are the primary images reviewed in the clinical practice

of PET MPI, and we did not analyze myocardial flow or

gated datasets. Further studies need to be conducted to

validate the effect of PET-CTAC image registration on

the quantitative myocardial blood flow and flow reserve

results. The effect of CTAC scan misalignment on gated

parameters, such as ejection fraction and volumes, is

likely to be small—since the primary effect is the count

distribution change, rather than the change of the left

ventricular contours; furthermore, PET-CTAC scan

registration is not currently routinely feasible for the

reconstruction of gated data due to time constraints. We

acknowledge that our results are applicable to the

particular automatic registration software utilized and

conclusions might not be applicable to other algorithms.

CONCLUSION

Automated registration software significantly

improves PET-CTAC alignment. Furthermore, the
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diagnostic accuracy of 82Rb PET/CT MPI with auto-

matic rigid alignment is improved compared to data with

no CTAC alignment or with manual alignment. The

optimal strategy for diagnostic performance is to apply

automatic alignment only in cases in which PET-CTAC

misalignment is visually identified.

NEW KNOWLEDGE GAINED

This is the first study objectively evaluating the

effect of CTAC misalignment on the accuracy of CAD

detection by PET with invasive angiography used as a

reference standard. We have found that automatic PET-

CTAC alignment results in higher AUC than achieved

by manual alignment. We also found that the optimal

strategy for diagnostic performance is to apply auto-

matic alignment only when PET-CTAC misalignment is

visually identified. Finally, we have found that PET-

CTAC misalignment can lead to false-negative as well

as false-positive diagnostic results.
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