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Abstract

Purpose Long axial field-of-view (LAFOV) positron emission tomography (PET) systems allow to image all major organs
with one bed position, which is particularly useful for acquiring whole-body dynamic data using short-lived radioisotopes
like *Rb.

Methods We determined the absorbed dose in target organs of three subjects (29, 40, and 57 years old) using two differ-
ent methods, i.e., MIRD and voxel dosimetry. The subjects were injected with 407.0 to 419.61 MBq of [**Rb]Cl and were
scanned dynamically for 7 min with a LAFOV PET/CT scanner.

Results Using the MIRD formalism and voxel dosimetry, the absorbed dose ranged from 1.84 to 2.78 pGy/MBq (1.57 to 3.92
pGy/MBq for voxel dosimetry) for the heart wall, 2.76 to 5.73 pGy/MBq (3.22 to 5.37 pGy/MBq for voxel dosimetry) for
the kidneys, and 0.94 to 1.88 pGy/MBq (0.98 to 1.92 pGy/MBq for voxel dosimetry) for the lungs. The total body effective
dose lied between 0.50 and 0.76 pSv/MBq.

Conclusion Our study suggests that the radiation dose associated with [**Rb]C1 PET/CT can be assessed by means of dynamic
LAFOV PET and that it is lower compared to literature values.

Keywords Dosimetry - Long axial field-of-view PET/CT - Myocardial perfusion imaging - Rubidium-82

Introduction

Due to its cost-effectiveness, [?Rb]Cl is increasingly used in
positron emission tomography (PET) for myocardial perfu-
sion imaging (MPI) [1, 2]. With a broader clinical adoption,
it is important to have accurate and reliable estimates for the
radiation dose that is delivered to the patient. However, only
a few studies investigated dosimetry with [*?Rb]C1 PET/CT,
and wide discrepancies can be seen in the reported values
[3-8].
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Previous biokinetic and dosimetric studies for [*?Rb]Cl
are plagued by the short half-life of the radiotracer (76 s) and
by the use of analogue PET/CT with a standard axial field-
of-view (SAFOV). Moreover, while it is theoretically pos-
sible to use blood flow as a surrogate quantity to estimate the
biokinetics of [?Rb]Cl [3, 8], the quantification of the strong
model dependence is challenging. Note also that SAFOV
PET/CT protocols require multiple bed positions and there-
fore longer scan times to image all relevant organs [4, 5, 7]
and a whole-body dynamic acquisition is not feasible [9].
The introduction of long axial field-of-view (LAFOV) PET/
CT systems in clinical routine [10, 11] enables whole-body
dynamic imaging and kinetic modelling with unprecedented
accuracy [12, 13]. This allows in turn for an accurate esti-
mate of the absorbed radiation dose.

The aim of this study is to increase the accuracy of the
dose estimates for [2Rb]Cl imaging, which were to date
hampered by the use of surrogate quantities (blood flow) or
large injected activities (to compensate for long scan times).
To that end, we estimated the absorbed doses in healthy
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volunteers, by acquiring dynamic [*?Rb]C1 PET images on
a LAFOV PET/CT scanner.

Materials and methods
Subjects

Three healthy volunteers were scanned first at rest and
immediately after under stress conditions. Pregnancy was
excluded at the time of acquisition and none had diffuse ath-
erosclerosis or coronary artery disease (CAD). The pharma-
cological stress was induced with 400 mcg of Regadenoson.
The injected [**Rb]Cl activity ranged from 407.0 to 419.61
MBgq. The subjects’ characteristics and the administered
activities of [**Rb]Cl are displayed in Table 1. [3”Rb]C1 was
produced with CardioGen-82 radionuclide generator and
infusion system (Bracco Imaging S.p.A, Milan, Italy). The
radiotracer was automatically infused in an antecubital vein
of the left arm over 20 s. In Fig. 1, the maximum intensity
projections (MIP) images of the 3 subjects are shown.

Imaging protocol

Images were acquired on a LAFOV PET/CT scanner (Bio-
graph Vision Quadra, Siemens Healthineers, Knoxuville,

TN, USA) [14]. The scans started simultaneously with the
administration of [*?Rb]CI and electrocardiogram-ungated
images were acquired in list mode over 7 min both at rest
and under stress.

The images were reconstructed using a dedicated image
reconstruction prototype (e7-tools, Siemens Healthineers)
to a 440 X 440 matrix, with 3-mm slice thickness, 4 itera-
tions, 5 subsets, time-of-flight (TOF), point-spread-function
(PSF) recovery, and a 2-mm full width at half maximum
Gaussian filter. Seven time points were reconstructed for
each scan, i.e., integrating the accumulated counts between 0
and 30, 30 and 60, 60 and 90, 90 and 120, 120 and 180, 180
and 270, and 270 and 420 s, respectively. Each image was
reconstructed using a proprietary ordered-subset expectation
maximum (OSEM) iterative algorithm. The images were
corrected for attenuation and scatter based on a low-dose
CT (dose-length product 27.4 to 41.6 mGy cm).

Dosimetry

We retrospectively determined the time-activity curves
(TACs) from the LAFOV PET images of each subject. To
this end, 11 source organs (adrenals, gallbladder, stomach,
heart wall/ventricular cavities, kidneys, liver, lung, spleen,
thyroid, urinary bladder, uterus) were segmented using the
corresponding CT images and applied to all time points in

Table 1 Personal details of the

. . Subject Gender Age [y] Weight [kg]  Height [m] Activity rest  Activity
thre.:e. subjects and administered [MBq] stress [MBq]
activity for the rest and stress
examinations Pl F 57 57 1.65 407.00 407.03

P2 M 29 88 1.96 404.59 409.19
P3 M 40 84 1.72 398.43 401.73
35
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25
20 —
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Fig. 1 Maximum intensity projection (MIP) of the three subjects at rest. The images depict the full scan integration
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the PET images. The organ segmentation was performed
using the artificial intelligence—based TotalSegmentator
tool [15] and an experienced nuclear medicine physician
verified the automatic segmentation as needed (the seg-
mentation is shown in Supplemental Fig. 1). For the TACs,
the mean intensity value has been decay corrected for the
decay during each frame and to the beginning of the scan.

To compute the dose based on the MIRD formalism
[16], we applied a double exponential fitting function to
the seven time points of the TACs and removed the decay
correction to the injected activity (hence only the decay
within a time frame is corrected). The fitted function was
integrated over time in order to obtain the time-integrated
activity (TIA) for each source organ. We used the sub-
jects’ TIA as input for Olinda/EXM version 2.2.3 (Hermes
Medical Solutions, Stockholm, Sweden) to compute the
organ doses for the ICRP adult male and female reference
phantoms [17].

As a second method, we used a prototype voxel dosim-
etry software (Hermes Medical Solutions, Stockholm,
Sweden) to compute a fully individual patient dose. The
voxel-wise TIA is computed through a trapezoidal time
integration over the seven time points and a mono-expo-
nential decay after the last time point. The decay param-
eter of the mono-exponential decay is fitted from the last
two time points. The same organ segmentation of the PET
images is applied to the resulting dose maps to obtain the
organ doses.
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Fig.2 Decay corrected TAC of selected organs

Heart wall

Results

In Fig. 2, we show the TACs of selected organs at rest and
under stress. These values were obtained by integrating a
double exponential fitting function over time. All organs
show a rapid increase within the first minute, which stabi-
lizes after about 2 min. In Table 2, we report the TIA for the
three subjects at rest and under stress.

In Table 3, we report the normalized organ doses as
obtained from Olinda/EXM. For the most relevant organs,
we visualize the absorbed doses in Fig. 3, where we added
also the organ doses computed from Hermes’ voxel dosime-
try module (see Table 4 for the full voxel dosimetry results).

The total body effective dose is reported in Table 5 and
lies between 0.50 and 0.76 pSv/MBq. As expected from the
TIA in Table 2, the effective doses for the three subjects are
consistently lower than the reference value from the ICRP
128 publication (also depicted in Supplemental Fig. 2) [8].

Discussion

The unique possibility to image all main organs of a patient
with a single bed position allows [**Rb]CI LAFOV PET/
CT to go beyond the standard paradigms of cardiovascular
imaging in patients with suspected or known coronary artery
disease (CAD) [9, 18, 19]. Due to the significant increase in
sensitivity compared to SAFOV systems, the administered
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Table 2 Normalized TIA in [MBq h/MBq] for the segmented source organs in all three subjects at rest and under stress. As a comparison, we
show also the reference TIA from [8]. The total body TIA is the remaining activity that is not taken into account by a segmented organ

Source organ ICRP 128 Pl rest[MBq Pl stress [MBq P2rest [MBq P2 stress [MBq P3rest[MBq P3 stress
[MBq/MBq] h/MBq] h/MBq] h/MBq] hMBq] h/MBq] [MBgq b/
MBq]
Adrenals 0.000046 0.000003 0.000003 0.000005 0.000005 0.000008 0.000009
Gallbladder content NA 0.000005 0.000008 0.000003 0.000004 0.000001 0.000003
Stomach content NA 0.000278 0.000311 0.000181 0.000226 0.000320 0.000460
Heart content 0.0013 0.001142 0.001131 0.001117 0.001069 0.001116 0.001076
Heart wall 0.00094 0.000291 0.000378 0.000300 0.000383 0.000290 0.000331
Kidneys 0.0033 0.001008 0.000929 0.001373 0.001376 0.002221 0.001929
Liver 0.0018 0.001318 0.001616 0.001141 0.001722 0.001582 0.002164
Lungs 0.0029 0.002360 0.002086 0.002040 0.001892 0.001723 0.001367
Spleen 0.00062 0.000291 0.000270 0.000257 0.000262 0.000416 0.000409
Thyroid 0.000038 0.000034 0.000031 0.000025 0.000027 0.000036 0.000031
Urinary bladder content ~ 0.000044 0.000017 0.000033 0.000035 0.000032 0.000023 0.000028
Total body NA 0.023489 0.023441 0.023760 0.023239 0.022499 0.022431
ZZ'::: iorliﬁzr?e?iififb:rg?::m Target organ ICRP 128 Pl rest P1 stress P2 rest P2 stress  P3 rest P3 stress
Ol T/ EXM in %uGyﬁqu]. [nGy/ [0Gy/  [nGy/ [WGy/  [uGy/ [WGy/  [uGy/
The ICRP 128 [8] uses only one MBql MBql MBql MBql MBql MBql MBql
adult phantom, while Olinda/ Adrenals 24 0.758 0.744 0.754 0.786 1.15 1.15
Effif;:fggrtg‘}cofl‘j“m‘:;:e:n g Bran 0.14 0402 0401 0332 0325 0315 0314
female phantoms separately. Breasts 0.19 0.418 0.417 NA NA NA NA
Hence, some organs are not Esophagus 1.5 0.524 0.528 0.421 0.422 0.411 0.412
applicable depending on the Eyes NA 0402  0.401 0332 0325 0315 0314
zggzctf:rgifr;‘izzrg‘fi‘gﬁtg’& gy  Gallbladder wall 0.72 0.526 0.557 0.461 0.501 0466 0516
EXM are not reported in the Heart wall 4.0 2.53 2.78 1.87 2.03 1.84 1.9
ICRP 128 [8], like, e.g., the Kidneys 93 2.97 2.76 3.58 3.59 5.73 5.0
eyes or salivary glands Left colon NA 0.491 0.492 0.397 0.395 0.396 0.395
Liver 0.98 0.96 1.14 0.668 0.951 0.891 1.17
Lungs 2.6 1.88 1.68 1.33 1.25 1.15 0.943
Osteogenic cells NA 0.267 0.266 0.26 0.256 0.251 0.249
Ovaries 0.5 0.45 0.45 NA NA NA NA
Pancreas 2.6 0.525 0.534 0.415 0.423 0.424 0.434
Prostate NA NA NA 0.371 0.364 0.356 0.354
Rectum NA 0.444 0.444 0.372 0.365 0.355 0.354
Red marrow 0.38 0.357 0.355 0.296 0.293 0.287 0.286
Right colon NA 0.469 0.47 0.39 0.389 0.383 0.385
Salivary glands NA 0.415 0.414 0.352 0.345 0.334 0.333
Small intestine wall 2.0 0.451 0.451 0.387 0.383 0.378 0.377
Spleen 0.18 1.89 1.76 1.45 1.48 23 2.26
Stomach wall 0.83 1.04 1.1 0.436 0.821 0.982 1.23
Testes 0.26 NA NA 0.343 0.336 0.325 0.324
Thymus 15 0.652 0.638 0.436 0.435 0.417 0.416
Thyroid 0.31 1.34 1.23 0.881 0.941 1.22 1.06
Total body 0.31 0.524 0.524 0.422 0.423 0.423 0.423
Urinary bladder wall 0.18 0.451 0.493 0.43 0.417 0.388 0.397
Uterus 1.0 0.446 0.446 NA NA NA NA
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Fig.3 Normalized absorbed dose for selected organs as obtained from Olinda/EXM and voxel dosimetry. The dashed line indicates the corre-

sponding dose from the ICRP

Table 4 Normalized organ

doses from Hermes’ vorel Target organ P1 rest P1 stress P2 rest P2 stress P3 rest P3 stress
dosimetry module [Mugy/ [rGy/MBq] [pGy/ [nGy/MBq] [pGy/ [(nGy/
ql MBq] MBq] MBq]
Adrenals 1.49 1.98 0.989 1.03 1.02 1.05
Gallbladder content 0.574 0.860 0.350 0.412 0.555 0.995
Stomach content 1.38 1.84 0.652 0.776 0.742 0.965
Heart content 2.74 3.08 1.67 1.57 1.37 1.80
Heart wall 2.47 3.92 1.57 1.96 1.59 1.86
Kidneys 4.56 4.87 322 3.24 5.37 4.52
Liver 0.907 1.16 0.512 0.710 0.954 1.25
Lungs 1.72 1.92 1.25 1.15 1.11 0.985
Spleen 2.11 2.51 1.22 1.24 1.33 1.20
Thyroid 1.87 2.01 1.03 1.14 0418 0.370
Urinary bladder content ~ 0.269 0.535 0.111 0.105 0.280 0.306

Table 5 Normalized total body effective dose in [uSv/MB(q] for the 3 subjects

ICRP 128uSv/ P1 rest [uSv/ P1 stress [pSv/ P2 rest [pSv/ P2 stress [uSv/  P3 rest [pSv/ P3 stress [pSv/
MBq] MBq] MBq] MBq] MBq] MBq] MBq]
Effective dose 1.1 0.757 0.745 0.502 0.553 0.593 0.597

activity can be kept to a minimum [10, 18] and this advan-
tage reflects our choice to administer activities below the
to-date recommended range (740 to 1480 MBq) [2]. Hence,
the injected activities in our study are significantly lower
than those administered in the previous reports [4, 5, 7]. This
is also consistent with the manufacturer’s recommendation,

suggesting that activities above 555 MBq [*?Rb]CI would
likely saturate the scanner’s data acquisition.

We found that almost all TIA are smaller than reported in
ICRP publication 128 [8]. This is in line with the conserva-
tive nature of the ICRP values and they do not represent
individual estimates for a single patient. Furthermore, the
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strong model dependence of [8] conceivably drives the TTA
to higher values. Furthermore, our TIA is slightly lower than
reported in [4, 7]. While it should be noted that the TAC
and TIA vary among the three subjects, the same issue also
pertains to the abovementioned reports, wherein the standard
deviation across patients in the cohort was quite large.

Consistent with previous studies, we found differences
in the TACs between rest and stress acquisitions. Specifi-
cally, while some organs show an increased uptake on stress
(e.g., heart, liver), others present with higher TACs on rest
(e.g., kidneys, spleen). Comparing the rest and stress TIA,
our results are consistent with the reports from Sentham-
izhchelvan et al. and Mattssonn et al. [5, 7], wherein similar
differences were seen.

For some target organs, the normalized dose obtained
from Olinda/EXM showed an excess compared to the ICRP
128 values (see Table 3 and Fig. 3). Given that TIA in our
study is consistently lower than in [8], the most conceivable
explanation lies in the differences in human phantoms (and
therefore in the S-values) that underlie the ICRP 128 and the
Olinda/EXM dose calculation. Furthermore, the normalized
total body effective doses shown in Table 2 are smaller than
the reports of [7, 8]. Interestingly, [4] report a total body
effective dose, which is even slightly higher than [8] and
almost double compared to our results. The contention may
relate to either the rather large systematic uncertainties in the
dose estimation in general or to a possible overestimation of
the TIA in [4] due to their fitting procedure that uses only
three time points.

On average, the difference between rest and stress in the
absorbed dose is marginally lower for the three subjects.
For the gallbladder wall, heart wall (only subjects P1 and
P2), kidneys (only subjects P1 and P3), liver, lungs, spleen
(only subject P1), thyroid and urinary bladder (only sub-
ject P1), the relative difference between rest and stress dose
exceeds 5%. The resulting total body effective dose reflects
the results from the organ doses, i.e., the relative differences
are 1.6,—9.2, and — 0.7% for the subjects P1, P2, and P3,
respectively. Given the small difference, a pharmacological-
induced stress is unlikely to affect patient’s dose, which is in
line with the ICRP’s assumption to disregard the effects of
physiological rest and stress on absorbed dose to the patient.

The organ doses from the voxel dosimetry show an over-
all consistency with the doses from Olinda/EXM. We attrib-
ute the deviations seen in Fig. 3 to intrasubject variabilities
and the uncertainties in the TIA determination at the voxel
as well as at the organ level. This is in line withs previ-
ous comparisons between Olinda/EXM and Hermes’ voxel
dosimetry [20, 21], albeit in the context of PET tracer rather
than therapeutic applications.

The main limitation of our study is the limited number
of subjects, due to the current unavailability of cardiac gat-
ing for the LAFOF-PET scanner, which forbids the use

@ Springer

for clinical routine. Despite the small patients’ cohort, our
results provide a strong rationale to further investigate the
role of LAFOV PET in dosimetry studies with [32Rb]. More-
over, our work suggests that a reassessment Cl dosimetry
should be pursued, taking advantage of the possibility to
perform “whole-body” dynamic imaging [9]. Second, we
did not correct our data for partial volume effect (PVE),
and it may be argued that a model of biodistribution may
suffer from PVE depending on how it was derived. Indeed,
a more pronounced difference should be seen in the voxel
dosimetry results, given the fact that the dose is inversely
proportional to the volume. However, TIA of the segmented
organs should not be significantly affected by PVE, since
it is derived from the mean voxel values of the segmented
organs. Considering mean voxel values, TACs in our study
show consistency across patients. Hence, it is conceivable
that the impact of PVE is not relevant.

Summarizing, our study shows that LAFOV PET/CT can
be used to estimate absorbed dose from [*?Rb]CI imaging.
Our results hint towards lower values of the normalized
absorbed dose compared to the literature, while the use of
LAFOV PET/CT also enables the use of very low-activity
protocols. This gives more reliance in suggesting [*?Rb]Cl
PET/CT in clinical practice with acceptable radiation expo-
sure. Similarly, to previous reports, TACs and TIA varied
to a certain extent among the three subjects; hence, inter-
subject discrepancies should be considered.

Conclusion(s)

[®?Rb]Cl internal dosimetry plays a key role in the overall
assessment and optimization of MPI. Our study provides
absorbed dose estimates at rest and under pharmacologi-
cal stress, showing lower values than currently reported in
the literature. Hence, it should be of less concern to use
[32Rb]CI PET in the assessment of patients with suspected
or known coronary artery disease. In addition, the increased
sensitivity of LAFOV PET/CT systems allows for a signifi-
cant reduction of the administered activity, thus allowing a
further reduction of the absorbed dose compared to standard
SAFOV PET/CT scanners.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00259-024-06660-7.

Funding Open access funding provided by University of Bern
Data availability The datasets generated during and/or analyzed dur-

ing the current study are available from the corresponding author on
reasonable request.


https://doi.org/10.1007/s00259-024-06660-7

European Journal of Nuclear Medicine and Molecular Imaging (2024) 51:1869-1875 1875

Declarations

Ethics approval All procedures performed in studies involving human
participants were in accordance with the ethical standard of the insti-
tutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
The cantonal ethics committee approved the retrospective use of
LAFOV PET data (KEK-Nr. 2022-00486). All participants provided
written informed consent for inclusion.

Consent to participate Informed consent was obtained from all indi-
vidual participants included in the study.

Competing interests FC is currently supported by a research grant by
Siemens Healthineers and receives speakers Honoraria by Bracco AG
and Pfizer AG for matters not related to the present manuscript. AR has
received research support and speaker honoraria from Siemens. HS is
a full-time employee of Siemens Healthcare AG, Switzerland. MD and
AS are full-time employees of Hermes Medical Solutions. All other
authors have no conflicts of interest to report.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Mimouni M, Bulsei J, Darlington M, Estellat C, Rouzet F, Hyafil F,
et al. Cost-effectiveness of 82-Rubidium PET myocardial perfusion
imaging for the diagnosis of myocardial ischemia depending on the
prevalence of coronary artery disease. EINMMI Res. 2023;13:9.

2. Sciagra R, Lubberink M, Hyafil F, Saraste A, Slart RHJA, Ago-
stini D, et al. EANM procedural guidelines for PET/CT quantita-
tive myocardial perfusion imaging. Eur J Nucl Med Mol Imaging.
2021;48:1040-69.

3. Leggett RW, Williams LR. A proposed blood circulation model
for reference man. Health Phys. 1995;69:187-201.

4. Senthamizhchelvan S, Bravo PE, Esaias C, Lodge MA, Merrill J,
Hobbs RF, et al. Human biodistribution and radiation dosimetry
of 82Rb. J Nucl Med. 2010;51:1592-9.

5. Senthamizhchelvan S, Bravo PE, Lodge MA, Merrill J, Bengel
FM, Sgouros G. Radiation dosimetry of 82Rb in humans under
pharmacologic stress. J Nucl Med. 2011;52:485-91.

6. Stabin MG. Proposed revision to the radiation dosimetry of 82Rb.
Health Phys. 2010;99:811-3.

7. Hunter CRRN, Hill J, Ziadi MC, Beanlands RSB, deKemp
RA. Biodistribution and radiation dosimetry of (82)Rb at rest
and during peak pharmacological stress in patients referred for
myocardial perfusion imaging. Eur J Nucl Med Mol Imaging.
2015;42:1032-42.

8. Mattsson S, Joﬁhansson L, LeideSvegborn S, Liniecki J, NoBBke
D, Riklund KA, et al. Radiation dose to patients from radiop-
harmaceuticals: a compendium of current information related to
frequently used substances. Ann ICRP. 2015;44:7-321.

9. Caobelli F, Grini C, Rominger A. The future of atherosclerosis
assessment: dynamic and quantitative whole-body PET cardiovas-
cular imaging. Eur J Nucl Med Mol Imaging. 2023;50(11):3177—
80. https://doi.org/10.1007/s00259-023-06292-3.

10. Alberts I, Hiinermund J-N, Prenosil G, Mingels C, Bohn KP,
Viscione M, et al. Clinical performance of long axial field of
view PET/CT: a head-to-head intra-individual comparison of the
biograph vision quadra with the biograph vision PET/CT. Eur J
Nucl Med Mol Imaging. 2021;48:2395-404.

11. Slart RHJA, Rominger A. Collection on clinical total-body-PET
studies. Eur J Nucl Med Mol Imaging. 2023;50:1556-7.

12. Sari H, Mingels C, Alberts I, Hu J, Buesser D, Shah V, et al. First
results on kinetic modelling and parametric imaging of dynamic
18F-FDG datasets from a long axial FOV PET scanner in oncolog-
ical patients. Eur J Nucl Med Mol Imaging. 2022;49:1997-2009.

13. YuX, Sun H, Xu L, Han Y, Wang C, Li L, et al. Improved accu-
racy of the biodistribution and internal radiation dosimetry of
13 N-ammonia using a total-body PET/CT scanner. Med Phys.
2023;50(9):5865-74. https://doi.org/10.1002/mp.16450.

14. Prenosil GA, Sari H, Fiirstner M, Afshar-Oromieh A, Shi K,
Rominger A, et al. Performance characteristics of the Biograph
Vision Quadra PET/CT system with a long axial field of view
using the NEMA NU 2-2018 standard. J Nucl Med. 2022;63:476—
84. Available from: https://jnm.snmjournals.org/content/63/3/476

15. Wasserthal J, Breit HC, Meyer MT, Pradella M, Hinck D, Sauter AW,
et al. TotalSegmentator: Robust Segmentation of 104 Anatomic Struc-
tures in CT Images. Radiol Artif Intell. 2023;5(5):e230024. https://doi.
org/10.1148/ryai.230024.

16 Bolch WE, Eckerman KF, Sgouros G, Thomas SR. MIRD
pamphlet No. 21: a generalized schema for radiopharmaceuti-
cal dosimetry—standardization of nomenclature. J] Nucl Med.
2009;50:477-84.

17 International Commission on Radiological Protection. Basic ana-
tomical and physiological data for use in radiological protection:
reference values. ICRP Publication 89. Ann ICRP. 2002;32:5-265.

18. Caobelli F, Seibel S, Krieger K, Bregenzer C, Viscione M, Silva
Mendes AF, et al. First-time rest-stress dynamic whole-body
82Rb-PET imaging using a long axial field-of-view PET/CT scan-
ner. Eur J Nucl Med Mol Imaging. 2023;50:2219-21.

19. Mingels C, Sari H, Gozliigol N, Bregenzer C, Knappe L, Krieger
K, et al. Long-axial field-of-view PET/CT for the assessment of
inflammation in calcified coronary artery plaques with [68 Ga]
Ga-DOTA-TOC. Eur J Nucl Med Mol Imaging. 2024;51(2):422—
33. https://doi.org/10.1007/s00259-023-06435-6.

20. Hippeldinen ET, Tenhunen MJ, Méenpdda HO, Heikkonen JJ,
Sohlberg AO. Dosimetry software Hermes Internal Radiation
Dosimetry: from quantitative image reconstruction to voxel-level
absorbed dose distribution. Nucl Med Commun. 2017;38:357-65.

21. Willowson KP, Ryu H, Jackson P, Singh A, Eslick E, Bailey DL.
A comparison of 2D and 3D kidney absorbed dose measures in
patients receiving 177Lu-DOTATATE. Asia Ocean J Nucl Med
Biol. 2018;6:113-9.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00259-023-06292-3
https://doi.org/10.1002/mp.16450
https://jnm.snmjournals.org/content/63/3/476
https://doi.org/10.1148/ryai.230024
https://doi.org/10.1148/ryai.230024
https://doi.org/10.1007/s00259-023-06435-6

	Internal dosimetry study of [82Rb]Cl using a long axial field-of-view PETCT
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Subjects
	Imaging protocol
	Dosimetry

	Results
	Discussion
	Conclusion(s)
	References




