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Portable, cost-effective PET cameras can radically expand the appli-
cability of PET. We present here a within-participant comparison of
fully quantified [18F]FDG dynamic scans in healthy volunteers using
the standard Biograph mCT scanner and portable CerePET scanner.
Methods: Each of 20 healthy volunteers underwent dynamic [18F]FDG
imaging with both scanners (1–154 d apart) and concurrent arterial
blood sampling. Tracer SUV, net influx rate (Ki), and the corresponding
cerebral metabolic rate of glucose (CMRglu) were quantified at regional
and voxel levels.Results: At the regional level, CerePET outcomemea-
sure estimates within participants robustly correlated with Biograph
mCT estimates in the neocortex, wherein the average Pearson correla-
tion coefficients across participants 6 SD were 0.8360.07 (SUV) and
0.8560.08 (Ki and CMRglu). There was also strong agreement between
CerePET and BiographmCT estimates, wherein the average regression
slopes across participants were 0.8460.17 (SUV), 0.8360.17 (Ki), and
0.8560.18 (CMRglu). There was similar bias across participants but
higher correlation and less variability in subcortical regions than in corti-
cal regions. Pearson correlation coefficients for subcortical regions
equaled 0.9760.02 (SUV) and 0.9760.03 (Ki and CMRglu), and aver-
age regression slopes equaled 0.7960.14 (SUV), 0.836 0.11 (Ki), and
0.8660.11 (CMRglu). In voxelwise assessment, CerePET and Biograph
mCT estimates across outcome measures were significantly different
only in a cluster of left frontal white matter. Conclusion: Our results
indicate robust correlation and agreement between semi- and fully
quantitative brain glucose metabolism measurements from portable
CerePET and standard Biograph mCT scanners. The results obtained
with a portable PET scanner in this comparison in humans require
follow-up but lend confidence to the feasibility of more flexible and por-
table brain imaging with PET.
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PET imaging allows in vivo quantification of brain metabolism
and levels of neurotransmitter system components. There are bar-
riers to entry to PET that hinder its use in research and clinics,
including the scanner size, cost for siting and maintenance,

complexity of current scanners and acquisition protocols, radio-
tracer cost and availability, and radiation shielding considerations.
To overcome some of these obstacles, cost-effective, portable
scanners have been developed (1–6).
Brain-dedicated PET scanners were designed with detector geom-

etry to enhance sensitivity and resolution (7–12). Modern portable
scanners have leveraged these improvements to provide high-
resolution, cost-effective devices with the potential to transform the
PET field by offering options beyond traditional supine scanning,
including seated or standing configurations. This allows imaging
while participants are engaged more naturalistically in tasks or inter-
acting with their environment. Furthermore, these scanners have the
potential to image proximal to real-world events (e.g., brain injury
at sports venues, in intensive care units, outpatient drug abuse treat-
ment centers, rural areas, and in vulnerable populations, such as
homebound and incarcerated individuals). However, validation of
portable scanners is required to support widespread use.
NeuroPET/CT (Photo Diagnostic Systems, Inc.), a brain-dedicated

scanner with wheels supporting portability within a center or hospi-
tal, has recently shown good correspondence of SUVs of [18F]FDG,
a ubiquitously used glucose analog, relative to the standard ECAT
HR1 scanner (Siemens) (8). To our knowledge, dynamic acquisition
with full quantification of tracer uptake/binding (for [18F]FDG, this
yields estimates of tracer net influx rate (Ki) into brain tissue and cor-
responding cerebral metabolic rate of glucose (CMRglu) (13,14)) has
yet to be analyzed in the human brain across portable and standard
scanners. Here, we compare outcomes from the portable CerePET
scanner (Brain Biosciences, Inc.) and the standard Biograph mCT
scanner (Siemens).
CerePET is a high-resolution, brain-dedicated PET scanner that

weighs approximately 22.7kg (50 pounds), plugs into a standard
power outlet, and requires only a laptop computer as the console.
Figure 1 shows its setup in this study, with a fixed patient table, and
Table 1 describes its performance characteristics. The PET detector
consists of 15,210 crystals of 23 2 3 13mm cerium-doped lutetium
yttrium orthosilicate arranged in a full ring with a 22-cm field-of-view
(FOV) diameter and an 8.6-cm axial FOV (2–4). The detector can
continuously translate along the z-axis during acquisition to cover an
axial FOV up to 22.5 cm, allowing full brain coverage (2–4), which is
how it was used in this study. CerePET can function as a stand-alone
device with integrated attenuation correction using a model-based
approach (model-AC) or can import an external CT for AC (CT-AC).
As part of a larger project (National Institute of Biomedical

Imaging and Bioengineering R01EB026481) whose primary aim
is to develop noninvasive brain glucose metabolism estimation
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approaches with both standard and portable PET scanners (15), we
performed dynamic acquisitions with CerePET, with accompany-
ing Biograph mCT [18F]FDG scans in 20 healthy volunteers. Con-
current arterial blood sampling during both scans allowed us to
examine within-participant relationships between fully quantified
Ki and CMRglu regionally and voxelwise across scanners. Explor-
atory analyses tested for sources of biologic variance between
acquisitions (e.g., scan-day heart rate).

MATERIALS AND METHODS

Participants
Healthy volunteers (n5 20, 18–60 y old, with absence of major psy-

chiatric illness) provided written informed consent (inclusion and
exclusion in supplemental materials [supplemental materials are avail-
able at http://jnm.snmjournals.org]). The New York State Psychiatric
Institute Institutional Review Board and the Joint Radiation Safety
Committee at Columbia University Irving Medical Center approved
this study.

MRI Acquisition and Processing
Each participant received a 3-T T1-weighted, magnetization-

prepared rapid gradient-echo MRI (details in supplemental materials),

and the MRI was processed through FreeSurfer version 7.1.1 (Labora-
tory for Computational Neuroimaging, Athinoula A. Martinos Center
for Biomedical Imaging; http://surfer.nmr.mgh.harvard.edu/).

PET Acquisition and Reconstruction
All participants were imaged at rest with both scanners on separate

days (12 participants had a CerePET scan first) and agreed to a pre-
scan 6-h fast. At each scan, 1 intravenous catheter sampled the nonra-
dioactively tagged blood glucose concentration (cold glucose) before
the scans. Contralaterally, an arterial catheter measured the total radio-
activity of [18F]FDG in arterial whole blood and plasma throughout
the scans. [18F]FDG was injected as an intravenous bolus over 30 s
(#185 MBq), and dynamic PET data were acquired for 60 min. Parti-
cipants were instructed to keep their eyes closed and head as still as
possible and to rest.
CerePET. The Brain Biosciences team brought the CerePET scan-

ner to the Columbia University PET center for 7 multiday sessions
between October 2018 and June 2021. The day before each session,
CerePET was set up in a shielded room, adjacent to the Biograph
mCT room. CerePET quality assurance was performed before each
session with a rotating 68Ge line source (PET-220/0.5; Sanders Medical
Products) for energy and timing calibration and for verification of crys-
tal map stability, as per the established protocol at Brain Biosciences.

For further calibration, the uniform section of an American College
of Radiology accreditation phantom was filled with 18.13 MBq (0.49
mCi) of 18F, corresponding to a 221.63-MBq (5.99-mCi) injection in a
70-kg patient, and imaged a single time for 20 min with both scanners
during the first session of CerePET acquisitions. Biograph mCT phan-
tom scans were reconstructed with time-of-flight ordered-subset expec-
tation maximization with 4 iterations and 21 subsets, as is standard for
phantoms at the Columbia University PET center. CerePET phantom
scans were reconstructed in the same way as CerePET human scans (as
described later), both with CT-AC. A calibration factor was then
derived for CerePET scans and applied across all human scans in the
study.

Human CerePET scans used stand-alone model-AC and CT-AC
with the coregistered CT data acquired at the beginning of each parti-
cipant’s Biograph mCT scan in Brain Biosciences’ Galatea software.

FIGURE 1. CerePET shown in research setup used in this study.

TABLE 1
CerePET and Biograph mCT Performance Characteristics

Characteristic CerePET Biograph mCT (31)

Crystal material Cerium-doped lutetium yttrium orthosilicate Lutetium oxyorthosilicate

Crystal pixel size 23 2 3 13mm 43 4 3 20mm

Detectors Photomultiplier tube Photomultiplier tube

Axial FOV 8.6 cm (stationary), 22.5 cm (translating) 22.1 cm

Transaxial FOV 22 cm 70cm

Detector ring diameter 26 cm 84.2 cm

Time coincidence window 4ns 4.1 ns

System time resolution 1ns 540 ps

Energy window 430–650 keV 435–650 keV

Axial resolution

At 1 cm Up to 2mm 4.4mm

At 10 cm Up to 2mm 5.7mm

Transverse resolution

At 1 cm Up to 2.1mm 4.4mm

At 10 cm Up to 3.1mm 4.9mm
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Model-based attenuation maps were created by segmenting CerePET
images with background having zero coefficient and head and neck
having the same coefficient as water. Calculated headrest attenuation
was added to model-AC and CT-AC. Reconstruction was performed
with 25 iterations of maximum-likelihood expectation maximization
(MLEM), as established by Brain Biosciences (2–4), on a 200 3

200 3 192 grid (1.2 3 1.2 3 1.2 mm voxels) with 3 3 3 3 3 voxel
gaussian filtering. The binning scheme for CerePET was 10 3 30 s,
5 3 1 min, 4 3 5 min, and 3 3 10 min. Because CerePET detectors
move instead of the patient table, 30 s is the minimum frame duration
for the CerePET detectors to cover 22.5 cm.
Biograph mCT. In our group’s standard Biograph mCT acquisi-

tion protocol, motion was minimized with an individual polyurethane
head mold (Soule Medical); this served as a gold standard to be com-
pared with CerePET scans, which were acquired without motion mini-
mization as they would be in real-world applications. A low-dose CT
scan was acquired, and reconstruction was performed with CT-AC
using the same binning scheme and MLEM parameters as those of
CerePET (as described earlier). For comparison, Biograph mCT scans
were also reconstructed with the standard parameters of our group: a
256 3 256 matrix, filtered backprojection, a 2.5-mm Shepp recon-
struction filter, and a binning scheme of 9 3 15 s, 5 3 30 s, 1 3 45 s,
4 3 1 min, 1 3 3 min, 4 3 5 min, 1 3 7.5 min, and 2 3 10 min.
Unless otherwise noted, comparisons used Biograph mCT and Cere-
PET with CT-AC, MLEM, and the same binning scheme.

Preprocessing and Quantification
As validated (16), for motion correction, PET frames were registered

to the eighth frame using FMRIB’s Linear Image Registration Tool
(FMRIB Image Analysis Group) and coregistered to the MRI. Bilateral
average time–activity curves were extracted from the FreeSurfer Desi-
kan–Killiany and subcortical atlases (17,18) and analyzed separately,
given the differing spatial locations and functions of the regions.

SUVs were calculated as the frame duration–weighted average of all
PET frames, multiplied by body weight, and divided by injected dose.
Weighting by frame duration ensures SUVs are not skewed toward the
many, short frames driven by perfusion at the beginning of the scan.

To generate an arterial input function, tracer total radioactivity in arte-
rial plasma was fit with a sum of 3 decreasing exponentials via nonlinear
least squares, with interpolation until the plasma peak. The same was
repeated with whole-blood measurements for vascular correction,
assuming a blood volume fraction of 5%. The arterial input function
served as the input to the Patlak approach (19). For voxelwise analyses,
each participant’s MRI was normalized to Montreal Neurologic Institute
space using Advanced Normalization Tools (20). The corresponding
warps were applied to MRI-coregistered SUV, Ki, and CMRglu maps,
and the resultant images were smoothed with a 6-mm gaussian kernel
for group-level analysis.

Statistics
Pearson correlation coefficient (r), percent difference (PD 5 [Cere-

PET 2 Biograph mCT]/average [CerePET, Biograph mCT] 3 100),
and linear regression assessed within-participant CerePET-to-Biograph
mCT correspondence (across regions) and within-region correspon-
dence (across participants). To assess motion with and without an
individualized head holder in Biograph mCT and CerePET scans,
respectively, total motion in each frame was calculated as the root of
sum of squares across the 6 motion correction affine transform para-
meters (21). This framewise measure was summed across all PET
frames to produce a metric of total motion per scan (21) and compared
between scanners with 2-tailed paired t tests. Linear mixed-effects mod-
els tested for scanner differences in SUV, Ki, and CMRglu (1 model per
outcome measure), with scanner and region as fixed effects, participant
and scan nested within participant as random effects (allowing for

participant-level random variation), and log-transformed PET outcomes
(to satisfy normality assumptions) from 8 brain regions, representing
[18F]FDG’s widespread uptake, as the model outcome (putamen, hippo-
campus, and amygdala, and caudal anterior cingulate, lateral occipital,
middle temporal, rostral middle frontal, and superior parietal cortices).

Statistical parametric mapping (SPM12; Functional Imaging Labo-
ratory, Queen Square Institute of Neurology, University College Lon-
don) was used for voxelwise analyses with a familywise error rate of
0.05 and clusterwise multiple-comparisons correction with 3DClust-
Sim in Analysis of Functional NeuroImages (National Institute of
Mental Health Scientific and Statistical Computing Core; P , 0.05;
cluster-forming threshold, P , 0.001) (22,23).

Exploratory analyses testing for biologic variance between scans
are detailed in supplemental materials and Supplemental Figure 2.

RESULTS

Participant and scanning characteristics are detailed in Supple-
mental Table 1. We validated use of a glucometer instead of
a blood-based laboratory assay for cold glucose measurement
(required for CMRglu; Supplemental Fig. 1). Although the differ-
ence between cold glucose measurements was small, it did reach
statistical significance (F1,38 5 5.09, P 5 0.03). Because portabil-
ity and simplification were goals, given the degree of correlation
between measures, glucometer measurements were used for all
analyses. Intraparticipant cold glucose PD between CerePET and
Biograph mCT scans was 2.88% 6 8.04%, with CerePET cold
glucose equal to 90.86 6.91mg/dL and Biograph mCT cold glu-
cose equal to 88.206 6.38mg/dL. Intraparticipant PDs in input
functions, calculated as the area under the curve after converting
radioactivity counts to SUV, between CerePET and Biograph
mCT scans were 20.96% 6 14.51% (minimum, 226.74%; maxi-
mum, 24.79%). In the comparison of Biograph mCT scans with
and CerePET scans without a custom head holder, CerePET scans
had greater total motion than Biograph mCT scans (57.286 31.43
and 44.446 35.47mm, respectively), but the difference was not
statistically significant (P 5 0.18).

Regionwise Analyses by Participant
CerePET cortical SUV, Ki, and CMRglu estimates robustly cor-

related with Biograph mCT estimates: average r values within
participant, across regions, were 0.83 (SUV) and 0.85 (Ki and
CMRglu). CerePET-to-Biograph mCT correlation for subcortical
regions within participant was higher such that the average
r values within a participant, across regions, for SUV, Ki, and
CMRglu were all 0.97, with coefficients of variation of 2.39%
(SUV) and 3.04% (Ki and CMRglu) (Fig. 2; Table 2).
CerePET SUV, Ki, and CMRglu estimates were, on average,

slightly underestimated relative to Biograph mCT for PDs across
all regions and participants (SUV, 20.486 16.20; Ki, 23.54% 6

16.42%; CMRglu, 20.69% 6 16.05%). Average regression slopes
between CerePET and Biograph mCT estimates across participants
were similar for cortical and subcortical regions (range, 0.79–0.86;
Table 2). However, cortical regions had higher coefficients of vari-
ation across individual participants’ regression slopes than did sub-
cortical regions (Table 2). Proportional bias was observed across
outcomes, except cortical SUVs (Fig. 3, top). This effect was
more dramatic for Ki and CMRglu than for SUV partly because 1
participant had high Ki and CMRglu Biograph mCT estimates
(well above those of all other participants) that were not observed
in the corresponding CerePET scan (Fig. 3, bottom). Evidence for
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proportional bias was diminished when this participant was
excluded (Fig. 3, bottom).
CerePET’s stand-alone model-AC yielded absolute PDs (to

account for expected over- and underestimations across regions
with model-AC) of 5.86% 6 14.45% (SUV) and 5.09% 6 22.83%
(Ki and CMRglu) from CT-AC, demonstrating feasibility for porta-
ble CerePET imaging without separate CT acquisition. Estimates
from Biograph mCT data reconstructed with filtered backprojection
were comparable to MLEM: the average PD across participants
and regions was 0.21% 6 2.53% (SUV) and 20.81% 6 3.11%
(Ki and CMRglu), lending confidence to the choice of MLEM
reconstruction parameters for quantitative accuracy. Correspon-
dence of CerePET and Biograph mCT was generally better, with
lower variability, using matching reconstruction and AC (SUV,
20.486 16.20; Ki,23.54%6 16.42%; CMRglu,20.69%6 16.05%),

as reported in the prior paragraph, than
whenMLEMmodel-AC was used for Cere-
PET and filtered backprojection CT-AC
for Biograph mCT (SUV, 5.096 22.83;
Ki, 3.59% 6 19.08%; CMRglu, 6.44% 6

19.63%). CerePET versus Biograph mCT
correspondence was similar whether SUVs
were calculated as the frame duration–
weighted average across all frames (average
correlation coefficient, 0.836 0.07; average
regression slopes, 0.846 0.17; Table 2) or
as the raw average across the last 3 frames
(30–60min into scanning; r 5 0.846 0.07;
average regression slopes, 0.846 0.18).

Regionwise Analyses by Region
Within region, across participants, Cere-

PET performed similarly across subcorti-
cal and cortical regions, with slightly
better agreement subcortically for Ki and
CMRglu than cortically (Table 3). Average
PD maps for Desikan–Killiany regions are
shown in Supplemental Figure 3. Visually,
there was an anterior-to-posterior gradient
of differences that was more dramatic in
white matter than in gray matter, with
CerePET tending to underestimate out-
come measures anteriorly and overesti-
mate outcome measures posteriorly.
Collectively, across a priori regions,

SUV, Ki, and CMRglu estimates from Cere-
PET did not differ significantly from Biograph mCT estimates.
However, there was a region-by-scanner interaction for all 3 out-
comes (P , 0.001). In post hoc analyses, lateral occipital cortex
SUVs were higher with CerePET than with Biograph mCT
(P 5 0.030). Rostral middle frontal cortex and putamen Ki and
CMRglu estimates were higher with Biograph mCT than with
CerePET (Ki, P 5 0.013 and 0.028; CMRglu, P 5 0.017 and
0.038, respectively); none of these post hoc findings survived
Bonferroni adjustment for 8 regions.

Voxelwise Analyses
Representative individual and averaged CerePET and Biograph

mCT outcome measures, PDs, and statistical maps are shown in
Figure 3. Voxelwise analyses paralleled regionwise analyses, with
good agreement between scanners. All 3 outcomes showed larger

FIGURE 2. Regionwise estimates of SUV, Ki, and CMRglu plotted for CerePET vs. Biograph mCT.
All brain regions from FreeSurfer Desikan–Killiany and subcortical atlases are shown (listed in supple-
mental materials). SUB5 subject.

TABLE 2
Within-Participant, Across-Region Comparison of CerePET and Biograph mCT

Atlas Data type

r Regression slope

SUV Ki CMRglu SUV Ki CMRglu

DK Mean 6 SD 0.836 0.07 0.8560.08 0.856 0.08 0.8460.17 0.836 0.17 0.8560.18

COV 8.74% 9.15% 9.15% 20.70% 20.62% 21.62%

Subcortical Mean 6 SD 0.976 0.02 0.9760.03 0.976 0.03 0.7960.14 0.836 0.11 0.8660.11

COV 2.39% 3.04% 3.04% 17.27% 13.02% 12.32%

DK 5 Desikan–Killiany; COV 5 coefficient of variation.
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average PDs in white matter than in gray matter. Statistical para-
metric mapping revealed a cluster of higher uptake in left anterior
white matter with Biograph mCT than with CerePET that survived
multiple-comparisons correction (644, 653, and 583 voxels for
SUV, Ki, and CMRglu, respectively; Fig. 4; Supplemental Fig. 4).

DISCUSSION

This is a quantitative description of [18F]FDG dynamic imaging
of the human brain by portable CerePET, comparing its perfor-
mance with that of Biograph mCT. We found good correlation
and agreement of SUV, Ki, and CMRglu estimates by CerePET rel-
ative to Biograph mCT within-participant. Subcortical regionwise
CerePET estimates were more closely correlated within-participant
with Biograph mCT estimates compared with cortical estimates.
The only significant difference between scanners in voxelwise
analysis was in a cluster in the left frontal white matter. Some var-
iability in portable scanner performance might have been expected
given CerePET’s small, lightweight, and cost-effective design, as
well as potential effects from acquisitions on the 2 scanners on
different days. However, the absence of statistically significant

differences in fully quantified dynamic outcomes in cortical and
subcortical areas between the 2 scanners indicates the capacity of
the CerePET scanner for implementation in imaging human sub-
jects. The CerePET has potential for future applications not just in
portable PET imaging (e.g., combat zones, sports fields, and inten-
sive care units) but also in scenarios with limited space or budget
(e.g., outpatient treatment centers, rural medical centers, and peni-
tentiaries) and for research uses (e.g., seated or standing PET dur-
ing more naturalistic experimental tasks).
To our knowledge, NeuroPET/CT is the only other PET scanner

designed for mobility that has been validated in humans (8).
Although CerePET does not have the integrated CT capability of
NeuroPET/CT (24), we found that CerePET’s stand-alone model-
AC generated [18F]FDG outcomes within about 5% of CT-AC.
The high level of agreement between CT-AC and model-AC was
surprising; given that a single value was used for nonbackground
in model-AC, larger biases were expected. This expands the range
of CerePET applicability, because obtaining a separate CT scan
would not be possible in many applications that might take advan-
tage of CerePET’s portability.

FIGURE 3. Bland–Altman plots for SUV, Ki, and CMRglu for all participants (top) and excluding 1 participant with high Biograph mCT Ki and CMRglu

values (bottom). Not considering this 1 participant yields diminished proportional bias. Means are shown as blue lines, 95% limits of agreement are
shown as thin black lines, and regression lines are shown as thick black lines. SUB5 subject.

TABLE 3
Within-Region, Across-Participant Comparison of CerePET and Biograph mCT

Atlas Data type

r Regression slope

SUV Ki CMRglu SUV Ki CMRglu

DK Mean 6 SD 0.556 0.07 0.5860.07 0.666 0.08 0.5460.07 0.506 0.10 0.5560.09

COV 12.62% 11.45% 11.54% 13.31% 21.18% 16.29%

Subcortical Mean 6 SD 0.556 0.08 0.7160.07 0.746 0.07 0.5260.09 0.686 0.13 0.7560.11

COV 14.87% 9.22% 8.77% 16.74% 19.33% 14.39%

DK 5 Desikan–Killiany; COV 5 coefficient of variation.
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Whereas we found average slopes of 0.84 for SUV and 0.83
for Ki and CMRglu across participants when comparing CerePET
to Biograph mCT, NeuroPET/CT generated SUV estimates with
a slope of 1.07 when compared with the ECAT Exact HR1
(Siemens) (8). NeuroPET/CT and CerePET had similar participant-
wise variability in performance, with regression slope SD across
participants of 0.18 for NeuroPET/CT (8) and 0.17, 0.17, and 0.19
for SUV, Ki, and CMRglu, respectively, for CerePET. Some vari-
ability in scanner performance across participants was expected
given uncertainties in, for example, tracer biodistribution and pre-
processing steps (8).
The observed slight underestimation with CerePET but relatively

small between-participant variability could result from differences
in spatial resolution, sensitivity, noise equivalent counting rate,
scatter fraction, dead-time correction, uniformity, the interval of
about 1 wk between scans, or contrast recovery. Formal follow-up
analyses are planned, including National Electrical Manufacturers
Association measurements, which will be published on completion.
Other factors, such as detector geometry and spatial resolution
drop-off from the center of the FOV, may also contribute. Further-
more, the required movement of the CerePET detector for whole-
brain coverage means that the signal in each voxel is detected for
only part of the time, unlike the Biograph mCT scanner. This could
contribute to the observed underestimation and will be investigated.
[18F]FDG test–retest (TRT) repeatability could play a role in the

participantwise variability in CerePET performance. [18F]FDG TRT
studies in humans, mostly published more than 20 y ago using data
from scanners with a spatial resolution greater than 8mm, reveal a
surprising degree of CMRglu variability. Average TRT PDs ranged
from 7% (same day) (25) to 7.9% (1–12 wk apart) (26) and 24.5%
(1–6 wk apart) (27), and same-day and 1-wk-apart scans had corre-
lation coefficients of 0.61–0.89 across regions (25,28). To our
knowledge, 2 studies have been performed in the last 20 y that
report TRT correlations of 0.17–0.93 (6mo apart) (29) and average
PD of 8.75% (176 44 d apart) (30) across regions. Despite the
widespread use of SUV in oncology, we did not come across TRT
studies reporting SUV in normal brain tissue. Altogether, inherent bio-
logic and instrumental variance of [18F]FDG measurements from the

scanners on different days may have contrib-
uted to the participant-level variance of Cere-
PET versus Biograph mCT correspondence.
In exploratory analyses investigating

biologic sources of variance between ac-
quisitions, we found positive correlations
between Ki and CMRglu values and injected
dose for CerePET but not for Biograph
mCT (supplemental materials; Supplemen-
tal Fig. 2). Optimization of CerePET’s
dead-time correction may ameliorate this
injected dose effect.
This study had some limitations. There

was a large range in the number of days
between within-participant PET scans and
in the variability in the scan time of day.
Although these factors are not significantly
related to scanner differences, they could
induce variability. In addition, no standard
[18F]FDG TRT studies with CerePET or
Biograph mCT scanners have been pub-
lished to assess variability within repeated
scans using the same scanner. The phan-

tom for calibration was scanned once on each scanner at the start
of the study to derive a studywide calibration factor, so the long-
term stability of the CerePET-to-Biograph mCT phantom calibra-
tion is not known and the results cannot account for changes in
dead-time correction at each imaging session. It takes 30 s for the
moving detector rings to cover the 22.5-cm axial FOV. This means
that activity from different brain regions is detected at different
times throughout each frame, which might influence results.
Future work can explore voxelwise quantification with custom
mid-time vectors to reflect the exact location of the detector rings,
an approach that may potentially enhance CerePET performance.
This work sought to match reconstruction, preprocessing, and
quantification approaches across CerePET and Biograph mCT.
Future work can further optimize these and other factors for Cere-
PET if closer correspondence is desired. A National Electrical
Manufacturers Association study is required for CerePET and is
planned.

CONCLUSION

This study characterizes the portable CerePET scanner with
semi- and full quantification of human [18F]FDG scans and
includes within-participant comparisons to Biograph mCT. Out-
come measures were well correlated and highly agreed across
scanners, with expected levels of between-participant variability in
the relationship between CerePET and Biograph mCT estimates.
Future work will focus on more detailed scanner performance
characterization, followed by application of CerePET to novel
PET scanning scenarios.
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KEY POINTS

QUESTION: How do outcome measures from dynamic [18F]FDG
human brain scans obtained with a portable PET scanner
compare with those from a standard scanner?

PERTINENT FINDINGS: In 20 healthy volunteers, [18F]FDG
outcome measures were well correlated and highly agreed across
scanners, with expected levels of interparticipant variability.

IMPLICATIONS FOR PATIENT CARE: We demonstrate feasibility
of portable PET imaging scanning in humans, with follow-up
required for further performance characterization.
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