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ABSTRACT

Despite the known influence of anatomic variability on infernal dosimetry, dosimeftry for
18F-FDG and other diagnostic radiopharmaceuticals is routinely derived using reference
phantoms, which embody population-averaged morphometry for a given age and sex.
Moreover, phantom format affects dosimetry estimates to varying extent. Here, we
applied newly developed mesh format reference phantoms and a patienf-dependent
phantom library to assess the impact of height, weight, and body contour variation on
dosimetry of 18F-FDG. We compared the mesh reference phantom dosimetry estimates
with corresponding estimates from common software to identify differences related to
phantom format or software implementation. Our study serves as an example of how
more precise patient size-dependent dosimetry methodology could be performed.

Methods: Absorbed dose coefficients were computed for the adult mesh reference
phantoms and derivative patient-dependent phantom series by Monte Carlo simulation
using the PHITS radiation transport code within PARaDIM software. The dose coefficients
were compared with reference absorbed dose coefficients obtained from ICRP
Publication 128, or generated using software including OLINDA 2.1, OLINDA 1.1, and
IDAC-dose 2.1.

Results: Differences in dosimetry arising from anatomical variations were shown to be
significant, with defriment-weighted dose coefficients for the percentile-specific
phantoms varying by up to 40% relative to the corresponding reference phantom
effective dose coefficients, irrespective of phantom format. Similar variations were seen
in the individual organ absorbed dose coefficients for the percentile-specific phantoms
relative to the reference phantoms. The effective dose coefficient for the mesh reference
adult was 0.017 mSv/MBq, which was 5% higher than estimated by a corresponding voxel
phantom, and 10% lower than estimated by the stylized phantom format.

Conclusions: We observed notable variability in  18F-FDG  dosimetry across
morphometrically different patients, supporting the use of patient-dependent phantoms
for more accurate dosimetric estimations relative to standard reference dosimetry. These
data may help in optimizing imaging protocols and research studies, in particular when
longer-lived isotopes are employed.
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INTRODUCTION

2-Deoxy-2-['8F]fluoroglucose  ('8F-FDG) is the most widely used diagnostic
radiopharmaceutical in oncology, with 2.2 million clinical PET scans performed across U.S.
facilities in 2019(1). The typical effective dose from '8F-FDG imaging is ~10mSv and is
considered low(2,3). Nevertheless, the increasing use of radiation-based medical
imaging over the past several decades has led to concerns about possible detriment,
which have precipitated campaigns such as Image Wisely (adult patients) and Image
Gently (pediatric patients)(4,5). A cornerstone of those campaigns is attention to
optimization. Accurate dosimetry is fundamental to understanding relationships between
radiation dose and patient detriment and is needed to provide objective
recommendations for administered activity for different patient populations(6).

Dosimetry estimates in nuclear medicine are derived using Monte Carlo-based
dose calculations incorporating computerized representations of anatomy known as
computational phantoms. The accuracy of these estimates depends on the degree to
which anatomical features of the patient are modelled within the phantom. Virtually all
routine dosimetry estimates for 18F-FDG in adult patients have utilized standard reference
(i.,e. non patient-specific) phantoms to represent patient anatomy. Reference phantoms
serve to define an “average patient” based on only age and sex criteria; they do not
consider differing body sizes and organ dimensions, which may influence absorbed dose
calculations by 20-60%(7). The geometric format (e.g. mesh, voxel, stylized, or hybrid)
used to define the phantom anatomy further influences dose calculations. Despite the
availability of more modern formats, stylized adult phantoms(8,9) as described in ICRP
23(10) continue to be routinely used in nuclear medicine dosimetry software, and provide
the underpinning for dose coefficients promulgated in current accepted sources of
radiopharmaceutical reference data(l1). Limitations of stylized phantoms include
reliance on simple linear and quadratic surface equations, which coarsely approximate
human anatomy and generally underestimate organ cross-dose conftributions for low
energy photons. Progress in computational phantom and Monte Carlo code
development (12-19) now enable more accurate dosimetry protocols, which will support
dosimetry research, optimization of clinical imaging protocols, and planning of research
studies.

The ICRP recently developed mesh format reference computational phantoms
(MRCPs) for the adult male and female, which provide anatomically more realistic
representations of the human body (Figure 1)(20). For example, these phantoms define
numerous additional source and target regions, and define small, thin, or complex
radiosensitive target regions impractical to treat using voxel or stylized phantom formats.
More recently, the adult mesh reference phantoms were re-shaped and scaled to match
Caucasian patient population-dependent parameters extracted from anthropometric
survey data (21,22) — culminating in an additional 9 male and 9 female phantoms
representing the 10, 50th, and 90™ percentiles of standing height and weight for the adult
Caucasian population. Termed the “percentile-specific” phantom series, these 18
phantoms are morphometrically considered patient-dependent phantoms and foster
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research intfo dosimetric implications of adult patient size variability across population
subsets.(23)

A primary objective of this work was to assess differences in 18F-FDG dose
coefficient estimations using a patient-dependent dosimetry paradigm, in comparison
to standard “one-size-fits-all” reference dosimetry. We therefore calculated dosimetry
estimates across a series of current-generation mesh patient dependent phantoms to
evaluate the differences arising from anatomical variability. We also investigated
differences due to phantom format by comparing dose coefficients derived using the
mesh reference phantoms with those obtained using stylized reference phantoms, voxel
reference phantoms, or hybrid reference phantoms.

MATERIALS AND METHODS
Biokinetic Data for 18F-FDG

Biokinetic data for 8F-FDG, in the form of time-integrated activity coefficients
(TIACs) (24) for the brain, heart wall, lungs, liver, urinary bladder contents, and rest of body,
were obtained from the ICRP 128(11) radiopharmaceutical data compendium (Table 1).
The TIAC for the lung region provided in ICRP 128 applies to both lungs jointly; however,
in the mesh phantoms, the lungs are modeled as separate regions, with each requiring
an input TIAC. Therefore, the lung TIAC was divided between the right and left lung
regions by mass fraction (relative to the total lung mass). Similarly, the rest of body TIAC
was divided among its comprising regions by tissue mass fraction (relative to the total
tissue mass of the rest of body).

Absorbed Dose Dalculations with Reference and Patient-Dependent Mesh Phantoms

Absorbed dose coefficients (in units of mGy/MBq administered activity) for the
explicitly defined mesh reference and percentile-specific phantom regions were
computed by direct Monte Carlo simulation using the PHITS-based(15) PARaDIM
software(18). Each simulation was configured using the "multi-source” absorbed dose
mode of PARaDIM, which generates both region-level mean absorbed dose coefficients
as well as a 3D voxelized dose map (here, sampled at 1.0 cm isotropic spatial resolution).
The material surrounding the phantom was defined as void. A total of 107 histories were
simulated for each phantom. PARaDIM defaults for physical models were used, which
specified the PHITS-EGS5 method for freatment of multiple scattering, explicit treatment
of fluorescent x-rays, consideration of Rayleigh and incoherent scattering, and
consideration of electron-impact ionization. Sampling was utilized for determination of
bremsstrahlung polar angles, pair electron polar angles, and distribution of
photoelectrons. Cutoff energies of 1.0 keV were utilized for both positrons and photons.

The ICRP defines several target regions that comprise multiple uniquely defined
target regions within the phantoms (e.g. lungs, comprising left and right lung; kidneys,
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comprising left and right renal pelvis, cortex, and medulla). The mean dose to such
regions was computed as a mass-weighted combination of absorbed doses to each
subregion:

M(ryemreg) d(TT

M(mreg) € mreg) Egn. 1

dmreg = Zr—pernreg

where dp,,..q4 is the absorbed dose coefficient for a multi-region target mreg: M(r € mreg)

is the mass of a region rr comprising the multi-region target; M(mreg) is the total mass of
the multi-region target; and d(r; € mreg) is the absorbed dose coefficient for a subregion.

The active marrow and endosteum are implicitly defined within the spongiosa and
marrow cavity regions of the mesh reference and percentile-specific phantoms; the
absorbed dose coefficients for these specific tissues was derived from those for the
corresponding spongiosa and marrow cavities per the recommendations in ICRP 116, viz:

M(AM,rpeskel)

dsket(AM) = ZrTEskel M(AM) d(SP,rr € skel) Egn. 2
M(EC, kel M(EC, kel
gt (EC) = erGskel#g”d(SP, ry € skel) + er(#ij”d(MM, rp € skel) Egn. 3

where dg. (AM) and dge (EC) are the skeletal-averaged absorbed dose coefficients for
the active marrow and endosteal cells, respectively; M(AM, r; € skel) and M(EC,r; € skel)
are the masses of these tissues in skeletal target region r; € skel; M(AM) and M(EC) are
the total masses of active marrow and endosteal cells contained within the entire
skeleton; and d(SP,r; € skel) and d(MM, r; € skel) are the absorbed dose coefficients for
the spongiosa and medullary marrow regions which encompass the active marrow and
endosteal cells in skeletal region ry.

The effective dose quantity is derived from absorbed dose calculations and is a
widely used concept in diagnostic radiation dosimetry — is provides a strategy for
combining the variable organ doses into a single stochastic risk-relevant
number(25,26,27). Effective dose coefficients(28) were computed using the
methodology and tissue-specific weighting factors promulgated in ICRP 103 and ICRP
133, viz:

male , ;female
+dT R

d
e = ZTWT ZR Wgr [ TR EC]I’]. 4

2

where e is the effective dose coefficient, w; is the tissue-specific weighting factor for tissue
T, and wg is the radiation weighting factor for radiation type R (here, taken as unity for
18F positrons and photons).

By definition, the effective dose is relevant only for the reference person (i.e. it
does not formally apply to height, weight or otherwise constrained subsets of the patient
population)(24,25). It is also restricted to the use of sex-averaged organ absorbed doses
as per Egn. 4. To gain insight info an similar single-value risk characterization, a related
quantity, the detriment weighted dose (29-31) has been previously introduced which
applies ICRP tissue and radiation weighting factors, but removes the requirement of sex-
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averaging of organ absorbed doses, as well as the restriction of non-reference phantom
dose values. The detriment-weighted dose provides a basis for consideration of risk from
stochastic effects of radiation, as relevant to population subsets (as used here) or
potentially individuals, and is used with the justification that absorbed dose, not patient
geometry, is the relevant seat for quantifying risk:

SHM _ S,H,M
epw = XrWr LrWrdr'g Egn. 5

where eg';;'”’ is the detriment-weighted dose coefficient for a phantom of sex S, height H,

and total body mass M.

Absorbed Dose Calculations with Reference Voxel, Stylized, and Hybrid Phantoms

The “ICRP 8% adult” male and female hybrid reference phantoms(19) were utilized
in OLINDA 2.1. The adult male and female stylized reference phantoms were utilized in
OLINDA 1.1, and the ICRP 110 adult voxel reference phantoms were used in IDAC-dose
2.1 software. The default organ masses were used for each phantom in all software. For
further details on the phantoms used, please refer to Table 2.

Hardware and Software Specification

An HP Z8 workstation running Microsoft Windows 10 operating system and utilizing
a 3.6-GHz Intel Xeon 5122 processor, was used for all Monte Carlo calculations.

3D Slicer (version 4.11; www.slicer.org) was used for dose map visualization, and
Paraview (version 5.6.2; www.paraview.org) was used for 3D rendering of phantom
geometry. Statistical analysis was performed with GraphPad Prism (version 8.3.1;
GraphPad Software, Inc.).

RESULTS

Figure 2 shows voxel-level absorbed dose coefficients for the mesh reference and
percentile-specific phantom series. These 3D dose maps are volume-rendered as
maximum intensity projections, and as they were derived under the assumption of
uniformly distributed activity within whole organs, they are intended to reflect spatial
nonuniformity of dose deposition averaged across a patient subpopulation matching the
specified height and weight. Region-level mean absorbed dose coefficients for selected
target organs of the phantoms are presented in Figure 3 and Figure 4. A comprehensive
list of dose coefficients for all defined target regions is provided in Supplemental Tables
S1-8. The highest absorbed dose coefficients were observed in the heart wall, followed
by the urinary bladder wall, and brain, for the male and female mesh phantoms and their
voxel analogs implemented in IDAC-dose 2.1 (Figure 5). In contrast, the urinary bladder
wall was identified as the critical organ in the stylized and hybrid reference phantom
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dose estimates, with the bladder wall absorbed dose coefficients being approximately
two-fold higher than those for the heart wall (the next most-irradiated tissue), and were
approximately 2.5-fold higher than estimated with the mesh reference phantoms. This
discrepancy has been noted previously(18), and here, was the largest relative deviation
in the dose coefficient estimated by the mesh reference phantoms in comparison to the
corresponding stylized and hybrid phantom estimates. The disagreement can be
partially explained by the methodology employed for determination of specific
absorbed fractions used in derivation of self-iradiation S-values (and correspondingly,
absorbed dose coefficients) for the urinary bladder of the stylized phantoms(32,33).
Absorbed dose coefficients for the basal cell layer of the urinary bladder of the mesh
reference adults (0.089 mGy/MBqg and 0.091 mGy/MBq for adult male and female,
respectively; Supplemental Table S1-2) were more consistent with the stylized and hybrid
phantom bladder dose estimates.

Relative to the reference mesh phantoms of the corresponding sex, absorbed
dose coefficients for most target organs of the percentile-specific phantom series
deviated by 20-30% for the 10" and 920th weight percentile extremes. The reference and
percentile-specific estimates converged near the H50 / W50 percentile classification; this
was expected due to the similar body morphometry of the reference phantoms (176.0
cm / 73 kg male; 163 cm / 60.0 kg female) and the H50 / W50 analogs (176.5cm / 79.3
kg male; 163.3 cm / 64.1 kg female). Of all target tissues, absorbed dose coefficients for
the brain varied the least (in relative terms) among phantoms of the same sex, primarily
due to the weak dependence of brain mass on body morphometry — particularly body
mass for a given height.

The effective dose coefficient was calculated as 0.017 mSv/MBq, using the male
and female mesh reference phantoms in combination with the tissue-specific weighting
factors of ICRP 103. This represents a ~10% decrease relative to ICRP 128 estimate of 0.019
mSv/MBg and reflects geometric differences in the phantomes, fissue-specific weighting
factors (Table 2), and lack of sex-averaging the ICRP 128 organ doses used to derive the
effective dose. The effective dose coefficient for the ICRP 110 voxel phantoms was 0.016
mSv/MBq (sex-averaged) which agrees within ~5% with the mesh reference phantom
estimates; of note, these phantoms were designed to represent identical geometry, but
in different formats.

The detriment-weighted dose coefficient for each of the percentile-specific
phantoms was computed by applying ICRP 103 tissue-specific weighting factors directly
to the associated tissue equivalent dose coefficients (i.e. not using reference
male/female equivalent dose averaging; see Eqn. 5). The patient-dependence of the
detfriment-weighted dose is provided in Figure 6 for the percentile-specific phantomes.
Though the relationships depend on height, weight, sex, and underlying physical factors
(linear energy transfer, attenuation), the detriment-weighted dose is strongly negatively
correlated with body mass (Spearman’s r = -0.9505; p < 0.0001), but less strongly with BMI
(Spearman’s r = -0.7049; p = 0.0011). Notably, given a particular sex, the detriment-
weighted dose vs. mass curves for different height classifications were observed to
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decrease monotonically. For a given mass, detriment-weighted dose coefficients for
females were larger than for males. Together these results suggest that consideration of
body morphometry, rather than only body mass, will further improve dose estimates and
optimization strategies.

DISCUSSION

Diagnostic dose measurement has roles in optimization, comparing techniques
and modalities, quality assurance, research and development, and support of regulatory
standards and public health protection.(25) Understanding the variability and
uncertainty in dose estimates is of heightened importance considering repeat oncologic
imaging sessions where uncertainties must be propagated across multiple imaging
sessions throughout disease management. The contributing factors for uncertainty in
organ-level absorbed dose calculations (34-36) can include uncertainty in: 1)
radionuclide physical decay data, 2) system calibration, 3) Monte Carlo calculation of
energy deposition, 4) body morphometry of the patient in comparison to the phantom
representing the patient, 5) radiopharmaceutical biokinetics and intra-organ distribution.
Of these, the uncertainty in radionuclide decay data is negligible in most cases, and
uncertainty in Monte Carlo simulations can be minimized with adequate sampling. In
confrast, body morphometry and radiopharmaceutical biokinetics and intra-organ
distribution represent the principal organ-level dosimetric uncertainties.

Our study addresses uncertainty and variability in body morphometry for specific
subsets of the Caucasian patient population, and we provide patienf-dependent dose
estimates (with a broad approximation of the anatomy of height- and weight-defined
subsets of the patient population), in contrast to patient-specific calculations (which
account for the unique anatomy of a specific patient)(23). In doing so, we have utilized
reference '8F-FDG biokinetic data in order to ensure the variability in the results originates
plainly from the underlying anatomical differences. The biokinetics of 18F-FDG may vary
across patients, for instance due to dietary conditions, presence of tumors, and kidney
dysfunction. To our knowledge, the biokinetic dependence on adult body morphometry
has not been comprehensively investigated. Considering the uncertainty in biokinetics,
as well as the impracticality of creating patient-specific phantoms for routine imaging
procedures, there is some rationale for applying these dose estimates to specific patients
by matching them to the appropriate height and weight percentiles. Such strategies
could support scan-specific dose reporting in nuclear medicine in the near future.

Role of Patient-Dependent Dose Coefficients in Diagnostic Nuclear Medicine

Optimization strategies for FDG should continue to prioritize the delivery of
diagnostic quality images. The Image Wisely and Image Gently initiatives(4,5) espouse
safe and efficacious imaging by striving to deliver diagnostic quality images while
maintaining radiation doses as low as reasonably achievable. Our calculations provide
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supporting data for patient size-based 18F-FDG administration and related optimization
strategies. At 18F-FDG dose levels expected clinically, the confidence intervals in risk-dose
relationships are currently too broad to justify the consideration of risk in management of
individual patients(37,38). Therefore, the dose coefficients we have provided should be
used primarily for improved scan-specific dose reporting, which will enable better
elucidation of dose-risk relationships in epidemiologic studies. Incorporating patient size-
dependent variation in '8F-FDG biokinetics would allow further refinement of the present
dose coefficient estimates and would allow them to be more confidently used in setfting
guidelines for administered activity as a function of adult body morphometry. A greater
impact of morphometry-dependent variation in absorbed dose and detriment-weighted
dose coefficients can be expected with longer half-life  diagnostic
radiopharmaceuticals.

Methodological Considerations

In contrast with the orthodox method of computing dose coefficients from specific
absorbed fraction-derived S-value lookup tables, here, we have computed task-specific
dose coefficients via direct Monte Carlo simulation. The derivation of a complete set of
phantom organ specific absorbed fractions requires a monumental computational
effort. For example, ICRP 133 provides specific absorbed fractions for the ICRP 110-series
adult phantoms, for 79 unique source regions, across three corpuscular radiation types
plus photons, and ~20 discrete energies necessary for interpolation — effectively requiring
over 6,000 individual Monte Carlo simulations per phantom — but thereafter enabling
dose from any radionuclide/biokinetic dataset to be immediately computed. For the
direct approach used here, a single phantom requires a new Monte Carlo simulation for
every biokinetic dataset, but the simulation can be run on a standard desktop computer
on a clinically acceptable timescale. Thus, future availability of specific absorbed
fractions for the mesh reference and percentile specific phantoms will increase flexibility
and computation speed, but their current unavailability should not present a barrier to
implementation of these phantoms.

Some organ-level dosimetry software, including OLINDA, allow users to modify
reference phantom organ masses to approximate patient-specific dose calculations.
These approaches typically involve linearly scaling the self-S contributions from weakly
penetrating radiations (alpha particles and electrons) with inverse mass, while photon
self-S contributions are scaled inversely with the 2/3 power of the mass(33). This approach
assumes that source-target proximity is invariant upon changes in organ mass or patient
shape. This approach is reasonable when the phantom already recapitulates the salient
morphometry of the patient or patient population subset (e.g. for small mass variation in
larger spheriform organs), but may be subject to considerable errors when, for example,
scaling reference phantom S-values to match patients of much smaller or much larger
overdll size. As the percentile-specific phantoms account for gross size variation across
patients, they would serve as a better basis for patient-specific organ S-value scaling.
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CONCLUSION

Using newly developed computational phantoms, we provide patient-
dependent dose coefficients and revised reference dose coefficients for '8F-FDG. Of
note, differences in patient morphometry imparted large deviations in dose coefficients
for the upper and lower 10t percentile extremes of patient height and weight (up to +
40% relative to the reference patient). While our work was limited to '8F-FDG, greater
impact is expected for longer-lived isotopes in imaging. These data pertain to stochastic
risk estimates and should not be used for individual patient management, but the
methodology described may support optimization of administered activities in clinical
practice.
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KEY POINTS

Question: Can the influence of patient size on '8F-FDG dosimetry be elucidated using -
newly-developed patient-dependent phantoms?

Pertinent findings: Dose coefficients for '18F-FDG were shown to vary by up to + 40% across
the 10" — 90 percentiles for standing height and weight across the Caucasian adult
patient population.

Implications for patient care: Implementation of the current state-of-the-art phantom
libraries into modernized dosimetry software will foster greater accuracy in dosimetry and
ultimately support optimized strategies for personalized nuclear medicine.
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Figure 1: Comparison of phantom formats. Left: MIRD 5 era stylized adult anthropomorphic phantom
(1969; ~25 source/target organs) used in OLINDA 1.0 and ICRP 128. Middle: ICRP 110 adult male voxel
phantom (2009; 79 source regions, 43 target regions) used in IDAC-dose 2.1. Right: ICRP mesh reference

adult male (2020; 190 source regions, 153 target regions) archetypal example used in this work.
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Figure 3: A) Organ-level absorbed dose coefficients for 18F-FDG for the female mesh reference
computational phantom (MRCP) and comparison with percentile-specific phantom series. B) Percentile
specific dose coefficients presented as fractional differences relative to the reference female.
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Figure 4: A) Organ-level absorbed dose coefficients for 18F-FDG for the male mesh reference
computational phantom and comparison with the percentile-specific phantom series. B) Percentile
specific dose coefficients presented as fractional differences relative to the reference male.
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Figure 6: A) Dependence on body mass, and B) dependence on body mass index (BMI), of detfriment-
weighted dose coefficients for the male and female percentile specific phantom series.
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Table 1: ICRP 128 reference organ fime-integrated activity coefficients used in the present study.

Source organ/tissue TIAC (h)
Brain 0.21
Heart wall 0.11
Lungs (alveolar interstitium) 0.079
Liver 0.13
Urinary bladder contents 0.26
Rest of body* 1.7

*Represents all other tissues — except for mineral bone, teeth, air within the
body, and contents of the gastrointestinal tract — to which the associated TIAC is
apportioned based on mass.
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Table 2: Characteristics of phantoms as-implemented in software used in the present study.

Phantom name Morphometric Format Source/target Tissue Reference
(software category regions weighting
implementation) factorsi

Mesh reference Reference Tetrahedral 190 ICRP 103 (20)
(PARaDIM) mesh

Percentile-specific Patient-dependent ~ Tetrahedral 190 ICRP 103 (22)
(PARaDIM) mesh

ICRP 89 adult Reference Hybrid* 27125 (M) ICRP 103 (19,39)
(OLINDA 2.1) 28/26 (F)

Cristy-Eckerman adult Reference Stylized 26/25%* (M) ICRP 60 (8,33)
(OLINDA 1.1) 25/24 (F)

Cristy-Eckerman adult Reference Stylized 28+ ICRP 60 (8,11)
(ICRP 128)

ICRP 110 adult Reference Voxel 79/47 ICRP 103 (40,41)

(IDAC-dose 2.1)

*Hybrid non-uniform rational basis spline format converted to voxel format during calculations used in preparation for software

implementation

ftHermaphroditic phantom containing male/female source/target organs
i Tissue-specific weighting factors applied in computation of effective dose or detrimented-weighted dose coefficients
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Supplementary Table S1: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for adult female reference phantoms.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue MRCP adult female Adult female Adult female ICRP 89 adult female
(PARaDIM) (IDAC-dose 2.1) (OLINDA 1.1) (OLINDA 2.1)
Red (active) marrow 0.01213 £ 0.000014 0.0143 0.0119 0.0123
Colon wall 0.013737 + 0.000033 0.0134 -- --
Stem cells of colon 0.01302 £+ 0.00023 -- -- --
Right lung + left lung 0.021312 £ 0.000032 0.0237 0.0245 0.0221
Stomach wall 0.012764 £ 0.000052 0.0117 0.0136 0.0138
Stem cells of stomach 0.01183 +£0.00031 -- -- --
Breast adipose + breast glandular 0.011768 + 0.000031 0.0114 0.0105 0.0101
Right ovary + left ovary 0.02062 + 0.00023 0.0215 0.0169 0.0182
Testes -- -- -- --
Urinary bladder wall 0.05426 + 0.0002 0.0569 0.182 0.156
Urinary bladder basal cells 0.09012 £+ 0.00088 -- -- --
Esophagus wall 0.01497 +0.00011 0.016 -- 0.0154
Esophagus basal cells 0.01281 £ 0.00065 -- -- --
Liver 0.020802 + 0.000027 0.0218 0.0268 0.0271
Thyroid 0.01126 +0.00015 0.0111 0.0108 0.0115
S0um endomilefgm (endosteal 0.009982 + 0.000012 0.0127 0.0189 0.0119
Brain 0.035548 + 0.000043 0.0377 0.0424 0.0396
Salivary glands 0.011032 + 0.000078 0.0116 -- 0.0129
Skin 0.008345 £ 0.000011 0.00834 0.00911 --
Basal cells of skin 0.006693 + 0.000027 -- -- --
Right adrenal + left adrenal 0.01437 +0.00018 0.0151 0.0146 0.0151
ET region 0.01163 +£0.00014 0.00993 -- --
Gallbladder wall 0.01432 £ 0.00022 0.0165 0.0149 0.0143
Heart wall 0.06853 + 0.00011 0.0687 0.0874 0.0821
Right kidney + left kidney 0.012808 £ 0.000038 0.0124 0.0129 0.013
Systemic lymph nodes 0.014099 + 0.00006 0.0146 -- --



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.010937 + 0.0000057
0.01019 £ 0.00059
0.013396 + 0.000062
0.014844 + 0.000028
0.01358 + 0.0002
0.012479 £ 0.000054
0.0137 £0.00016
0.02771 £ 0.00011
0.011183 £ 0.000086
0.01218 +0.00037

0.012307 £ 0.00005

0.012376 £ 0.00005

0.019514 + 0.000085

0.01104 +0.00032

0.01157 +£0.00041

0.01861 + 0.00057
0.01 +£0.0019
0.01303 +0.00088

0.01264 £ 0.00018
0.0214 £0.0015
0.0213 £0.0015

0.021312 + 0.000032
0.01375+0.00019
0.021223 £ 0.000042
0.02142 + 0.000047
0.01433 + 0.00024

0.0114
0.0112
0.013

0.0145
0.0115
0.0146
0.03
0.00823
0.0122

0.0115

0.0119

0.0202

0.00727
0.00993

0.00766
0.0206
0.0206
0.0252
0.0252
0.0127



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBq)

0.01441 +0.00027
0.010936 £ 0.000054
0.011192 + 0.000069
0.011576 £ 0.000056
0.012056 + 0.000071
0.011039 + 0.000042
0.011768 £ 0.000044
0.011576 + 0.000039
0.012056 £ 0.00005

0.01094 + 0.00088

0.0131 £0.0021
0.013276 + 0.000065
0.01315+0.00012

0.01371 +0.00027

0.013268 £ 0.000056

0.01241 £ 0.000058
0.01248 £ 0.00011
0.01235 +0.00024

0.012421 £ 0.000051

0.02006 = 0.00032
0.02062 + 0.00033
0.0215+0.0011
0.01271 £ 0.00015
0.0153 +0.00018
0.0104791 £ 0.0000047
0.0122857 + 0.0000033
0.0183177 +0.0000033




Supplementary Table S2: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for adult male reference phantoms.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue MRCP adult male Adult male Adult male ICRP 89 adult male
(PARaDIM) (IDAC-dose 2.1) (OLINDA 1.1) (OLINDA 2.1)
Red (active) marrow 0.010647 £+ 0.000012 0.0127 0.00959 0.0104
Colon wall 0.01174 £ 0.000029 0.0107 -- --
Stem cells of colon 0.01085 £+ 0.00021 -- -- --
Right lung + left lung 0.01759 + 0.000026 0.0188 0.0193 0.0176
Stomach wall 0.011973 £ 0.000046 0.0107 0.0107 0.0124
Stem cells of stomach 0.01016 = 0.00026 -- -- --
Breast adipose + breast glandular 0.00865 + 0.00011 0.00874 0.00827 --
Right ovary + left ovary -- -- 0.0135 --
Testes 0.009375 £ 0.000098 0.00943 0.0105 0.0102
Urinary bladder wall 0.05002 £+ 0.00017 0.0536 0.132 0.136
Urinary bladder basal cells 0.08941 £+ 0.00091 -- -- --
Esophagus wall 0.013262 + 0.000092 0.0138 -- 0.0127
Esophagus basal cells 0.01274 £ 0.00063 -- -- --
Liver 0.017163 £ 0.000021 0.0179 0.0205 0.0219
Thyroid 0.00958 +0.00013 0.00935 0.0096 0.0101
S0um endomileffs‘flon (endosteal 4 1085496 + 0.0000095 0.0111 0.0145 0.0105
Brain 0.032021 £ 0.000038 0.034 0.0368 0.0356
Salivary glands 0.00868 + 0.000063 0.00916 -- 0.0114
Skin 0.0070636 £ 0.0000083 0.007 0.00736 --
Basal cells of skin 0.005614 + 0.000023 -- -- --
Right adrenal + left adrenal 0.01102 +0.00015 0.0119 0.0116 0.0123
ET region 0.009422 + 0.00009 0.00858 -- --
Gallbladder wall 0.01196 £ 0.00018 0.0141 0.0125 0.014
Heart wall 0.053279 £ 0.000085 0.0532 0.0674 0.0634
Right kidney + left kidney 0.011098 + 0.000032 0.0104 0.0103 0.0107
Systemic lymph nodes 0.012935 + 0.000052 0.0133 -- --



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.0090788 + 0.0000037
0.00888 + 0.00047
0.012247 + 0.000054
0.02352 +0.00021
0.012067 + 0.000022
0.01109 £ 0.00016
0.011052 + 0.000045
0.01171 +£0.00013
0.00931 £ 0.00007
0.01217 £ 0.00037

0.010522 + 0.000043

0.009657 + 0.000042

0.017655 + 0.000078

0.00988 + 0.00032

0.00911 +0.00034

0.01457 £ 0.00048
0.0087 +£0.0011
0.01061 + 0.00065

0.01058 + 0.00015
0.01575 +0.00084
0.01569 + 0.00084
0.01759 + 0.000026
0.01222 + 0.00016
0.017566 + 0.000035
0.017619 + 0.000039
0.01204 + 0.00022

0.00939
0.00973
0.0118
0.0261
0.0114
0.00979
0.0116
0.00751
0.0127

0.00955

0.00854

0.0175

0.00524
0.00858

0.00585
0.015
0.015

0.0207
0.0206
0.0108

0.00974

0.0121

0.0117
0.01
0.011
0.0179



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBq)

0.01102 +0.00021
0.00909 + 0.00021
0.00788 +0.00023
0.00903 + 0.00021
0.00808 + 0.00024
0.0086 = 0.00016
0.00865 + 0.00016
0.00903 +0.00015
0.00808 +0.00017
0.00927 + 0.00082
0.0064 £+ 0.0015
0.011438 £ 0.000053
0.01168 + 0.0001
0.01224 +0.00023

0.011512 £ 0.000046

0.010648 + 0.000051
0.01073 + 0.0001
0.01088 +0.00022

0.010672 £ 0.000045

0.01833 +0.00098

0.010817 + 0.0001

0.01463 + 0.00017
0.0093647 + 0.0000047
0.0104552 £+ 0.0000027
0.0151539 £+ 0.0000033




Supplementary Table S3: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 10t percentile standing height adult female PSPs.

Organ/tissue

Absorbed dose coefficient (mGy/MBq)

H10/ W10 female
(155 cm / 44.2 kg)

H10 / W50 female
(155 cm/ 58.2 kg)

H10 / W90 female
(155 cm/ 82.6 kg)

Red (active) marrow
Colon wall
Stem cells of colon
Right lung + left lung
Stomach wall
Stem cells of stomach
Breast adipose + breast glandular
Right ovary + left ovary
Testes
Urinary bladder wall
Urinary bladder basal cells
Esophagus wall
Esophagus basal cells
Liver
Thyroid
50um endosteal region (endosteal
cells)
Brain

Salivary glands
Skin
Basal cells of skin
Right adrenal + left adrenal
ET region
Gallbladder wall
Heart wall
Right kidney + left kidney
Systemic lymph nodes

0.015334 £ 0.000018
0.017473 £ 0.000042
0.01653 +0.00029
0.026091 £ 0.00004
0.016024 + 0.000065
0.01398 + 0.00037
0.014271 £ 0.000041
0.02499 + 0.00029
0.06589 + 0.00024
0.11854 £ 0.001
0.01894 + 0.00014
0.01782 +0.00086
0.025256 + 0.000033
0.01408 = 0.00019

0.012432 £ 0.000015

0.037615 + 0.000045
0.013904 £ 0.000096
0.011073 £ 0.000014
0.008799 + 0.000034
0.01784 +0.00023
0.01445 +0.00017
0.01846 + 0.00029
0.0849 +0.00014
0.016184 + 0.000047
0.01784 + 0.000074

0.012833 £ 0.000015
0.014658 + 0.000035
0.01435 +0.00025
0.022572 + 0.000033
0.013563 + 0.000055
0.0119 +0.00031
0.011565 £ 0.000031
0.02031 + 0.00024
0.05637 + 0.0002
0.10008 + 0.00085
0.01574 £ 0.00011
0.0154 +0.00075
0.022164 + 0.000029
0.01189 +0.00016

0.010259 + 0.000013

0.036608 + 0.000044
0.011245 £ 0.00008
0.008728 £ 0.000011
0.006952 + 0.000029
0.01475 +0.00019
0.01181 +0.00015
0.01575 +0.00024
0.07222 £ 0.00012
0.013585 + 0.000039
0.014961 £ 0.000061

0.010297 £ 0.000012
0.011937 + 0.000028
0.01167 +0.00022
0.019841 + 0.000029
0.011242 + 0.000045
0.01012 + 0.00026
0.009342 + 0.000022
0.01608 +0.00019
0.04839 +0.00018
0.08589 + 0.00074
0.013079 £ 0.000094
0.01266 + 0.00064
0.019771 £ 0.000024
0.00926 + 0.00013

0.008124 + 0.00001

0.035228 + 0.000042
0.008813 £ 0.000067
0.006281 + 0.0000084
0.005219 + 0.000022
0.01197 £ 0.00015
0.00927 +0.00012
0.01268 + 0.0002
0.06295 + 0.0001
0.010749 + 0.000031
0.012048 + 0.000049



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes

Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.013979 + 0.0000056
0.01264 + 0.0007
0.016924 + 0.000078
0.018565 + 0.000035
0.01702 + 0.00024
0.015641 £ 0.000069
0.01691 + 0.0002
0.03418 £ 0.00014
0.01415 +0.00011
0.01554 +0.00046

0.015622 + 0.000063
0.015855 + 0.000065
0.02449 +0.00013
0.01434 + 0.0004
0.01458 + 0.0005

0.02316 + 0.0007
0.0131 £0.0028
0.025 £ 0.0026

0.01589 + 0.00022
0.0247 £0.0017
0.024 +0.0018
0.026091 £ 0.00004
0.01722 + 0.00024
0.025962 + 0.000055
0.026249 + 0.000058
0.01785 +0.00031

0.011284 + 0.0000056
0.00997 + 0.00058
0.014136 + 0.000065
0.015591 £ 0.000029
0.01417 +£0.00021
0.013071 £ 0.000056
0.01481 +0.00017
0.0289 +0.00012
0.011383 £ 0.000089
0.01158 +0.00037

0.013245 £ 0.000052
0.013315 £ 0.000054
0.02018 £ 0.00011
0.01237 £ 0.00034
0.0124 +0.00042

0.0206 + 0.00064
0.0112 +0.002
0.0187 £0.0021

0.01344 £ 0.00019
0.0187 £0.0014
0.0202 £ 0.0015

0.022572 + 0.000033
0.01488 + 0.0002
0.022524 + 0.000045
0.022631 £ 0.00005
0.01482 + 0.00025

0.0086685 + 0.0000043
0.00769 + 0.00051
0.011366 + 0.000051
0.012732 £ 0.000024
0.01193 +£0.00018
0.010608 £ 0.000046
0.01172 +£0.00013
0.023798 + 0.000095
0.008811 + 0.000072
0.00973 + 0.00032

0.010818 + 0.000043

0.010855 + 0.000043

0.016496 + 0.000089
0.00984 + 0.00029
0.01078 +0.00037

0.0163 = 0.00053
0.0066 = 0.0016
0.0152 £0.0017

0.01058 £ 0.00016
0.0166 +0.0013
0.0166 +0.0014

0.019841 + 0.000029
0.01148 £ 0.00016
0.019797 £ 0.00004
0.019895 + 0.000044
0.01192 + 0.0002



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.01783 +0.00034
0.014238 + 0.000077
0.014311 £ 0.000087
0.014691 + 0.000078
0.015602 + 0.00009
0.014271 £ 0.000058
0.015107 £ 0.000059
0.014238 + 0.000054
0.014311 £ 0.000062

0.0127 £ 0.001
0.0101 £ 0.002
0.016678 + 0.000082
0.01676 £ 0.00016
0.0168 = 0.00035

0.016698 + 0.000071

0.015602 + 0.000073
0.01551 +£0.00014
0.01623 +0.00031

0.015608 + 0.000064

0.02499 + 0.00041
0.0255 +0.00041
0.0228 +£0.0012
0.01572 £ 0.00019
0.01981 + 0.00023
0.013802 + 0.0000055
0.0158901 £ 0.0000039
0.0251598 £ 0.0000049

0.01465 +0.00028
0.011474 £ 0.000055
0.011711 £ 0.000073
0.011993 £ 0.000056
0.01262 + 0.000074
0.011565 + 0.000044
0.012233 £ 0.000045
0.011474 £ 0.000039
0.011711 £ 0.000051

0.0121 +£0.001
0.0113 +£0.002
0.013987 £ 0.000069
0.01413 £ 0.00013
0.0142 +0.00028

0.014022 £ 0.000059

0.013165 £ 0.000062
0.01296 + 0.00012
0.01289 + 0.00025

0.013114 £ 0.000053

0.02031 +0.00033
0.02167 + 0.00034
0.0225+0.0011
0.01299 + 0.00016
0.01624 £ 0.00018
0.010997 + 0.0000044
0.0127871 £+ 0.0000033
0.0212562 + 0.0000035

0.01203 +0.00023
0.009286 + 0.000036
0.009482 + 0.000058
0.009793 £ 0.000037
0.010257 £ 0.000061
0.009342 + 0.000031
0.009925 + 0.000032
0.009286 + 0.000026
0.009482 + 0.000041

0.00635 + 0.00064

0.0072 £0.0015
0.011172 £ 0.000055
0.01126 £ 0.00011
0.01125 +0.00023

0.011192 £ 0.000048

0.010312 + 0.000049
0.010182 + 0.000092
0.01029 + 0.0002

0.010286 + 0.000043

0.01608 +0.00027
0.01676 = 0.00027
0.01731 +0.00089
0.01042 +0.00013
0.01304 +0.00015
0.0083336 + 0.0000025
0.0097375 £+ 0.0000022
0.0177345 £ 0.0000026




Supplementary Table S4: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 50t percentile standing height adult female PSPs.

Organ/tissue

Absorbed dose coefficient (mGy/MBq)

H50/ W10 female
(163 cm / 49.9 kg)

H50 / W50 female
(163 cm / 64.1 kg)

H50/ W90 female
(163 cm / 88.4 kg)

Red (active) marrow
Colon wall
Stem cells of colon
Right lung + left lung
Stomach wall
Stem cells of stomach
Breast adipose + breast glandular
Right ovary + left ovary
Testes
Urinary bladder wall
Urinary bladder basal cells
Esophagus wall
Esophagus basal cells
Liver
Thyroid
50um endosteal region (endosteal
cells)
Brain

Salivary glands
Skin
Basal cells of skin
Right adrenal + left adrenal
ET region
Gallbladder wall
Heart wall
Right kidney + left kidney
Systemic lymph nodes

0.013634 £ 0.000016
0.015696 + 0.000038
0.0147 +0.00026
0.023533 £ 0.000036
0.014479 £ 0.000059
0.0128 = 0.00034
0.012993 + 0.000037
0.02287 +0.00026
0.05968 + 0.00022
0.10669 + 0.00091
0.0169 +0.00012
0.01591 £ 0.00077
0.022741 £ 0.00003
0.01313 +£0.00017

0.011315 £ 0.000014

0.036225 + 0.000043
0.012855 + 0.000089
0.009779 £ 0.000012
0.007869 + 0.000031
0.01604 + 0.0002
0.01306 +0.00016
0.01583 +0.00025
0.07625 +0.00012
0.014645 + 0.000043
0.016022 £ 0.000066

0.011682 £ 0.000014
0.013327 £ 0.000032
0.01309 + 0.00024
0.020768 £ 0.000031
0.012473 £ 0.000049
0.01154 +0.0003
0.010703 £ 0.000028
0.01856 +0.00021
0.05163 +0.00019
0.09122 +0.00078
0.01448 + 0.0001
0.01396 + 0.0007
0.020317 £ 0.000024
0.01062 + 0.00014

0.009466 + 0.000012

0.035266 + 0.000042
0.010565 £ 0.000076
0.0079561 £ 0.0000099
0.006379 + 0.000026
0.01361 +0.00017
0.01098 +0.00014
0.01346 +0.00021
0.06587 + 0.00011
0.012384 + 0.000035
0.013618 £ 0.000055

0.009585 £ 0.000011
0.011004 + 0.000026
0.01083 + 0.0002
0.018083 + 0.000027
0.010142 + 0.000041
0.00932 + 0.00025
0.008636 + 0.000021
0.01561 +0.00018
0.04511 +0.00016
0.07834 + 0.00067
0.011888 + 0.000085
0.01156 + 0.0006
0.017978 £+ 0.000022
0.00867 +0.00012

0.0076684 + 0.0000097

0.033984 + 0.000041
0.00835 + 0.000063
0.0058909 £ 0.0000079
0.00489 + 0.000021
0.01138 £ 0.00014
0.00881 +0.00012
0.01173 £0.00018
0.05745 + 0.000092
0.010012 + 0.000029
0.011164 £ 0.000045



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.012582 + 0.000005
0.01257 £ 0.00071
0.015052 + 0.000069
0.01667 + 0.000031
0.01571 £ 0.00022
0.014005 £ 0.00006
0.01524 +0.00018
0.03147 +0.00012
0.012787 £+ 0.000097
0.01354 +0.00041

0.013923 £ 0.000056

0.014236 + 0.000058

0.02215 +0.00012

0.01273 £ 0.00036

0.0125 £ 0.00043

0.02119 + 0.00064
0.0149 £ 0.0023
0.0244 £ 0.0025

0.01432 + 0.0002
0.0227 £0.0016
0.0242 +0.0017

0.023533 £ 0.000036
0.01539 + 0.00021
0.023444 £ 0.000049
0.023641 + 0.000052
0.01601 £ 0.00027

0.010326 + 0.0000052
0.01084 + 0.0006
0.01295 + 0.000058
0.014188 £ 0.000026
0.01322 +0.00019
0.012071 £ 0.000051
0.01319 +£0.00015
0.02679 + 0.0001
0.010506 + 0.000083
0.01092 +0.00035

0.011985 + 0.000047

0.012005 £ 0.000049

0.0187 + 0.000099

0.01109 +0.00031

0.01185 +0.00041

0.01847 + 0.00059
0.0076 = 0.0014
0.0173 £ 0.002

0.01198 £ 0.00018
0.0182+0.0014
0.017 £0.0013
0.020768 + 0.000031
0.01346 £ 0.00018
0.020682 + 0.000041
0.020872 + 0.000046
0.01358 +0.00023

0.0081449 £ 0.0000041
0.00784 + 0.0005
0.010458 + 0.000048
0.011796 + 0.000022
0.01096 + 0.00016
0.009742 + 0.000042
0.01058 +0.00012
0.022556 + 0.000088
0.008342 + 0.000069
0.00932 +0.00031

0.010004 £ 0.000039

0.009857 £ 0.00004

0.015476 + 0.000082

0.00925 £+ 0.00027

0.00962 + 0.00035

0.01538 £ 0.00048
0.0067 £0.0013
0.0145 £0.0015

0.00997 + 0.00015
0.0151 £0.0011
0.0158 £0.0012

0.018083 + 0.000027

0.01061 +0.00015

0.01803 +0.000036

0.018147 £ 0.00004

0.01158 £ 0.00019



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.01608 +0.00031
0.012862 + 0.000068
0.013153 £ 0.000079
0.013579 £ 0.000071
0.014177 £ 0.000081
0.012993 + 0.000052
0.013847 £+ 0.000053
0.012862 + 0.000048
0.013153 £ 0.000056

0.01242 + 0.00099

0.0116 =0.0019
0.015006 + 0.000075
0.01485 +0.00014
0.01523 + 0.0003

0.014985 + 0.000065

0.014221 + 0.000067
0.01431 +0.00013
0.01484 +0.00028

0.014262 + 0.000058

0.02287 +0.00037
0.02401 + 0.00038
0.0206 = 0.0011
0.01433 +£0.00017
0.01715 + 0.0002
0.012349 + 0.0000049
0.0142377 +0.0000035
0.0227877 £ 0.000004

0.01365 +0.00026
0.010552 £ 0.00005
0.010946 + 0.000067
0.011169 £ 0.000051
0.011682 + 0.000068
0.010703 £ 0.00004
0.011366 + 0.000041
0.010552 + 0.000035
0.010946 + 0.000047

0.01038 = 0.00089

0.0111 £0.0021
0.012723 £ 0.000062
0.01255 +0.00012
0.0134 +0.00026

0.012716 £ 0.000054

0.011996 + 0.000055
0.01205 +0.00011
0.01215 +0.00023

0.012012 £ 0.000048

0.01856 + 0.0003
0.01985 + 0.00031
0.01846 + 0.00096
0.01215+0.00014
0.01472 £ 0.00017
0.010023 + 0.000004
0.0116895 £ 0.000003
0.0195576 = 0.000003

0.01113 +£0.00021
0.008584 + 0.000034
0.008761 + 0.000054
0.008955 + 0.000035
0.009502 + 0.000055
0.008636 + 0.000029
0.009116 + 0.00003
0.008584 + 0.000024
0.008761 + 0.000038

0.00762 + 0.00067

0.0075+£0.0014
0.010385 £ 0.000051
0.010395 £ 0.000096
0.01077 +£0.00021

0.010402 £ 0.000044

0.00958 + 0.000045
0.009548 £ 0.000086
0.00964 + 0.00019

0.009576 + 0.000039

0.01561 +0.00025
0.01611 +0.00025
0.01562 +0.00085
0.00956 + 0.00012
0.01276 £ 0.00014
0.0077491 £ 0.0000023
0.0090949 + 0.0000021
0.0164682 + 0.0000022




Supplementary Table S5: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 90" percentile standing height adult female PSPs.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue H90 / W10 female H90 / W50 female H90 / W90 female
(172 cm / 55.7 kg) (172 cm / 69.8 kg) (172 cm / 94.1 kg)
Red (active) marrow 0.012448 + 0.000015 0.010804 + 0.000013 0.009027 £ 0.000011
Colon wall 0.014262 + 0.000034 0.01223 + 0.000029 0.010389 + 0.000024
Stem cells of colon 0.01414 + 0.00025 0.0113 £0.00021 0.0104 £ 0.00019
Right lung + left lung 0.021473 + 0.000032 0.019091 + 0.000028 0.016812 + 0.000025
Stomach wall 0.013184 + 0.000054 0.011382 + 0.000045 0.009647 + 0.000038
Stem cells of stomach 0.01151 + 0.0003 0.01026 + 0.00027 0.00833 + 0.00022
Breast adipose + breast glandular 0.011798 + 0.000033 0.009898 + 0.000026 0.008348 + 0.00002
Right ovary + left ovary 0.0209 + 0.00023 0.0176 % 0.0002 0.01455 + 0.00016
Testes -- -- --
Urinary bladder wall 0.05467 + 0.0002 0.04784 % 0.00017 0.04204 + 0.00015
Urinary bladder basal cells 0.09665 + 0.00082 0.08404 + 0.00072 0.07277 + 0.00063
Esophagus wall 0.01547 + 0.00011 0.013363 % 0.000095 0.011136 + 0.000079
Esophagus basal cells 0.01319 = 0.00064 0.01204 + 0.00059 0.01085 = 0.00054
Liver 0.020727 + 0.000027 0.018583 + 0.000024 0.016756 % 0.00002
Thyroid 0.01179 + 0.00015 0.00991 + 0.00013 0.00819 = 0.00011
S0um endomilefgm (endosteal 0.010297 + 0.000013 0.008808 + 0.000011 0.0072138 + 0.0000091
Brain 0.034933 + 0.000042 0.034069 + 0.000041 0.032807 + 0.000039
Salivary glands 0.011605 + 0.000082 0.009676 % 0.00007 0.007841 + 0.00006
Skin 0.008833 + 0.000011 0.0072457 £ 0.0000097 0.0055504 + 0.0000074
Basal cells of skin 0.007097 + 0.000028 0.005917 + 0.000025 0.00457 + 0.00002
Right adrenal + left adrenal 0.01465 + 0.00018 0.01278 + 0.00016 0.0104 + 0.00013
ET region 0.01197 + 0.00015 0.0103 + 0.00013 0.00833 + 0.00011
Gallbladder wall 0.01435 + 0.00023 0.01251 % 0.00019 0.01103 % 0.00017
Heart wall 0.06903 + 0.00011 0.060533 + 0.000097 0.053162 + 0.000085
Right kidney + left kidney 0.013239 + 0.000038 0.011373 + 0.000033 0.009306 + 0.000027
Systemic lymph nodes 0.01462 + 0.000059 0.012566 % 0.000051 0.010473 + 0.000042



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.011407 £ 0.0000046
0.01047 + 0.0006
0.013655 + 0.000063
0.015152 + 0.000028
0.0142 £+ 0.0002
0.012806 + 0.000055
0.01408 + 0.00016
0.02905 +0.00011
0.011754 £ 0.000091
0.01209 + 0.00038

0.012634 £ 0.000051

0.012835 + 0.000052

0.02044 +0.00011

0.01184 +0.00033

0.01255 +0.00042

0.02056 + 0.00063
0.0079 £0.0016
0.0212 £0.0023

0.01292 + 0.00019
0.0192 £0.0014
0.0199 +£0.0014

0.021473 £ 0.000032
0.01377 £ 0.00019
0.021398 + 0.000043
0.021565 + 0.000047
0.01466 + 0.00025

0.0095569 + 0.0000048
0.00935 + 0.00055
0.011765 £ 0.000054
0.013047 £ 0.000024
0.01228 £ 0.00018
0.011071 £ 0.000048
0.01207 £ 0.00014
0.025108 + 0.000098
0.009838 + 0.000077
0.00999 + 0.00032

0.010905 £ 0.000044

0.010975 £ 0.000045

0.017508 £+ 0.000091

0.00938 + 0.00027

0.00985 + 0.00036

0.01682 + 0.00052
0.0124 £0.0023
0.015+0.0016

0.01144 +£0.00017
0.0146 = 0.0011
0.0154 £0.0012

0.019091 + 0.000028
0.01216 £ 0.00016
0.019002 + 0.000038
0.0192 £+ 0.000042
0.01271 £ 0.00021

0.0076501 £+ 0.0000038
0.00741 + 0.00045
0.009938 + 0.000045
0.011025 £ 0.000021
0.01046 +0.00015
0.009014 £ 0.000039
0.01025 +0.00011
0.021279 + 0.000083
0.007934 + 0.000065
0.00825 + 0.00027

0.009418 + 0.000037

0.009278 + 0.000037

0.014668 + 0.000076

0.00926 + 0.00026

0.00906 + 0.00032

0.01427 + 0.00044
0.0054 £0.0012
0.014 +£0.0015

0.00921 + 0.00014
0.01349 + 0.00096
0.0149 £0.0011
0.016812 + 0.000025
0.00986 + 0.00013
0.016799 £ 0.000034
0.016828 + 0.000037
0.01015 +0.00017



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.01463 +0.00027
0.01171 +0.000061
0.011909 + 0.000071
0.012213 £ 0.000062
0.012705 £ 0.000074
0.011798 + 0.000046
0.012431 £ 0.000048
0.01171 +0.000043
0.011909 + 0.000051

0.01234 + 0.00095

0.01+0.0018
0.013566 £ 0.000066
0.01362 +0.00013
0.01353 +£0.00027

0.013576 £ 0.000058

0.012865 £ 0.00006
0.01276 £ 0.00011
0.01289 +0.00025

0.012845 + 0.000052

0.0209 £ 0.00033
0.02142 +0.00033
0.01925 + 0.00099
0.01275 +0.00015
0.01607 £ 0.00019

0.011153 +0.0000045
0.0129123 £+ 0.0000031
0.0207713 £ 0.0000033

0.01287 +0.00024
0.009774 £ 0.000046
0.010096 + 0.000061
0.010399 + 0.000048
0.010872 + 0.000062
0.009898 + 0.000037
0.010581 + 0.000038
0.009774 + 0.000032
0.010096 + 0.000043

0.00791 + 0.0007

0.0081 £0.0015
0.011589 + 0.000057
0.01171 £ 0.00011
0.01209 + 0.00024

0.011631 £ 0.000049

0.011054 + 0.000051
0.010996 + 0.000097
0.01107 +£0.00021

0.011043 £ 0.000044

0.0176 = 0.00028
0.01868 + 0.00029
0.01849 +0.00095
0.01137 £ 0.00013
0.01424 £ 0.00016

0.0092322 + 0.0000037
0.0107934 £+ 0.0000028
0.0179528 + 0.0000025

0.0107 = 0.0002
0.008345 + 0.000033
0.008354 £ 0.00005
0.008519 + 0.000033
0.008971 £ 0.000052
0.008348 + 0.000028
0.008657 + 0.000028
0.008345 + 0.000024
0.008354 + 0.000035
0.00532 + 0.00055
0.0046 +0.0013
0.009633 £ 0.000047
0.009849 + 0.000091
0.00977 £ 0.00019

0.00968 + 0.000041

0.008871 + 0.000042
0.00898 + 0.00008
0.00897 +0.00017

0.008896 + 0.000036

0.01455 +0.00023
0.01542 + 0.00024
0.01614 +0.00083
0.00891 + 0.00011
0.01173 £0.00013
0.007372 + 0.0000022
0.0086145 £ 0.000002

0.0153921 £+ 0.0000019




Supplementary Table S6: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 10t percentile standing height adult male PSPs.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue H10/ W10 male H10/ W50 male H10/ W90 male
(167 cm / 55.9 kg) (167 cm / 70.6 kg) (167 cm / 90.2 kg)
Red (active) marrow 0.012844 + 0.000015 0.011025 £ 0.000013 0.009494 + 0.000011
Colon wall 0.014117 £ 0.000036 0.012369 + 0.000031 0.010661 + 0.000026
Stem cells of colon 0.01322 +0.00027 0.01158 +0.00023 0.00984 + 0.0002
Right lung + left lung 0.021109 + 0.000031 0.018558 + 0.000027 0.016574 + 0.000025
Stomach wall 0.014527 £ 0.000058 0.012472 + 0.000048 0.010783 + 0.000042
Stem cells of stomach 0.01258 +0.00032 0.01079 +0.00028 0.0093 + 0.00024
Breast adipose + breast glandular 0.01084 +0.00015 0.00946 + 0.00012 0.007787 £ 0.000086
Right ovary + left ovary -- -- --
Testes 0.01164 +0.00012 0.01033 +0.00011 0.008331 + 0.000089
Urinary bladder wall 0.05952 + 0.00021 0.05232 +£0.00018 0.04675 £ 0.00016
Urinary bladder basal cells 0.1155+£0.001 0.10054 £+ 0.00089 0.08814 = 0.00079
Esophagus wall 0.0161 £0.00011 0.013909 + 0.000098 0.011764 + 0.000082
Esophagus basal cells 0.01451 +0.00073 0.01101 £+ 0.0006 0.01188 +0.00062
Liver 0.020451 £ 0.000025 0.018144 £+ 0.000022 0.01643 £+ 0.00002
Thyroid 0.01184 +0.00016 0.00994 + 0.00013 0.00822 + 0.00011
S0um endomileffs‘flon (endosteal 0.010705 + 0.000012 0.0090691 = 0.0000099 0.0076746 = 0.0000085
Brain 0.03391 + 0.000041 0.032878 + 0.000039 0.031709 + 0.000038
Salivary glands 0.011101 + 0.000077 0.009283 + 0.000066 0.007567 £ 0.000056
Skin 0.008959 + 0.00001 0.0072862 £ 0.0000084 0.0058335 + 0.0000073
Basal cells of skin 0.007113 £ 0.000028 0.005811 + 0.000024 0.004771 £ 0.000021
Right adrenal + left adrenal 0.01547 £ 0.00019 0.01329 +0.00016 0.01084 +0.00014
ET region 0.01156 £ 0.00011 0.00974 + 0.000093 0.00819 + 0.000081
Gallbladder wall 0.01459 + 0.00022 0.01295 +0.00019 0.01151 £ 0.00017
Heart wall 0.06487 + 0.0001 0.0564 + 0.00009 0.05 £+ 0.00008
Right kidney + left kidney 0.013542 + 0.000039 0.011587 + 0.000033 0.00987 + 0.000028
Systemic lymph nodes 0.015907 + 0.000061 0.013696 + 0.000052 0.011844 + 0.000044



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.011284 + 0.0000045
0.01094 + 0.00059
0.014879 + 0.000067
0.0274 £ 0.00025
0.014777 £ 0.000029
0.01356 + 0.0002
0.013507 £+ 0.000057
0.01381 +0.00016
0.011388 + 0.000085
0.01369 £+ 0.00042

0.012808 + 0.000054

0.012001 + 0.000053

0.0192 +£0.00012

0.01166 + 0.00039

0.01146 + 0.00044

0.01791 + 0.0006
0.0091 £0.0011
0.0193 £0.0014

0.01285 +0.00018
0.0196 + 0.001
0.0201 £ 0.001

0.021109 + 0.000031
0.01435 +0.00019
0.021013 £ 0.000042
0.021223 £ 0.000047
0.01547 £ 0.00027

0.0094595 £+ 0.0000038
0.01004 + 0.00055
0.012685 + 0.000056
0.02483 + 0.00022
0.012693 £ 0.000024
0.01152 +0.00017
0.011467 £ 0.000048
0.012+0.00013
0.009539 + 0.000073
0.01141 £ 0.00036

0.011121 £ 0.000046

0.010225 £ 0.000045

0.016389 + 0.000099

0.01061 +0.00034

0.00962 + 0.00036

0.01558 +0.00052
0.0064 = 0.00088
0.015+0.0011

0.01092 + 0.00016
0.01615 +0.00087
0.01623 +0.00086
0.018558 + 0.000027
0.0126 = 0.00016
0.018512 + 0.000037
0.018614 + 0.000041
0.01329 + 0.00023

0.0078654 £ 0.0000031
0.00758 + 0.00045
0.010869 + 0.000048
0.0219 +0.00019
0.011018 £ 0.000021
0.01018 £ 0.00015
0.009712 £ 0.000041
0.01015 +0.00011
0.007879 £ 0.000062
0.01029 + 0.00032

0.009653 + 0.000039

0.008719 + 0.000038

0.014234 + 0.000086

0.00892 + 0.0003

0.00804 + 0.00031

0.01357 £ 0.00046
0.00575 +0.00087
0.0149 £0.0012

0.00936 + 0.00014
0.01428 +0.00077
0.01354 +0.00073
0.016574 + 0.000025
0.01064 + 0.00014
0.016573 £+ 0.000033
0.016575 £ 0.000036
0.01084 + 0.00019



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.014 + 0.00026
0.01095 + 0.00029
0.01072 +0.00032
0.01154 +0.00029

0.0103 £ 0.0003
0.01084 +0.00021
0.01096 + 0.00021
0.01095 +0.00021
0.01072 +0.00022
0.00977 + 0.00085

0.0151 £0.0024

0.013765 £ 0.000065
0.01396 +0.00013
0.01397 +£0.00027

0.013808 + 0.000057

0.013012 + 0.000064
0.01352 +£0.00013
0.01334 +0.00028

0.013117 £ 0.000056

0.0194 £ 0.001
0.01318 £ 0.00012
0.0172 = 0.0002
0.012027 + 0.000006
0.0130624 £ 0.0000033
0.0199197 + 0.0000048

0.01203 +0.00022
0.0097 + 0.00021
0.00904 + 0.00026
0.00949 + 0.00021
0.00855 + 0.00026
0.00946 + 0.00017
0.00913 £ 0.00016
0.0097 +0.00015
0.00904 + 0.00019
0.00785 + 0.00072
0.0063 +0.0011
0.011823 £ 0.000054
0.0121 £0.00011
0.01252 +0.00024

0.011899 + 0.000048

0.011093 + 0.000054
0.01124 +£0.00011
0.01163 +0.00024

0.011139 £ 0.000047

0.01678 +0.00094

0.01108 + 0.0001

0.0149 +0.00017
0.0096353 £ 0.0000039
0.0108538 £ 0.0000026
0.0172916 £ 0.0000037

0.01 +0.00019
0.00794 + 0.00015
0.00742 + 0.00022
0.0081 +0.00015
0.00701 £ 0.00022
0.00779 + 0.00012
0.00778 £ 0.00012
0.00794 + 0.0001
0.00742 + 0.00016
0.00858 + 0.00078

0.0115+0.0019

0.010116 £ 0.000047
0.010542 £ 0.000094
0.01044 + 0.0002

0.010206 + 0.000041

0.009369 + 0.000046
0.009503 £ 0.00009
0.00969 + 0.0002

0.009405 £ 0.00004

0.01457 +£0.00083
0.009424 + 0.000088
0.01303 £ 0.00015
0.0078054 £ 0.0000031
0.0090067 £+ 0.0000022
0.0150214 £+ 0.0000028




Supplementary Table S7: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 50" percentile standing height adult male PSPs.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue H50/ W10 male H50 / W50 male H50 / W90 male
(177 em / 64.7 kg) (177 em / 79.3 kg) (177 em / 99.1 kg)
Red (active) marrow 0.011418 £ 0.000013 0.009979 + 0.000011 0.0087713 £ 0.0000099
Colon wall 0.012845 £ 0.000032 0.011242 + 0.000028 0.009499 + 0.000023
Stem cells of colon 0.01212 + 0.00024 0.01041 +0.00021 0.00864 + 0.00018
Right lung + left lung 0.018779 + 0.000028 0.016733 + 0.000025 0.015106 + 0.000022
Stomach wall 0.012878 £ 0.000051 0.011252 £ 0.000044 0.009824 + 0.000038
Stem cells of stomach 0.01046 +0.00028 0.00967 + 0.00025 0.00858 + 0.00022
Breast adipose + breast glandular 0.00966 + 0.00013 0.00847 + 0.0001 0.00701 + 0.000078
Right ovary + left ovary -- -- --
Testes 0.01046 +0.00011 0.008788 + 0.000092 0.007624 + 0.00008
Urinary bladder wall 0.05359 + 0.00019 0.04784 + 0.00016 0.04298 + 0.00015
Urinary bladder basal cells 0.10104 = 0.00091 0.08985 £ 0.0008 0.07976 = 0.00072
Esophagus wall 0.01434 + 0.0001 0.012617 £+ 0.000087 0.010752 + 0.000074
Esophagus basal cells 0.01481 = 0.00071 0.01219 +0.00063 0.00967 = 0.00051
Liver 0.018226 +0.000022 0.016422 £+ 0.00002 0.014934 £+ 0.000018
Thyroid 0.01003 +0.00013 0.00875 +0.00012 0.00774 + 0.0001
S0um endomileffs‘flon (endosteal 0.009515 + 0.00001 0.0079932 =+ 0.0000089 0.0068931 = 0.0000077
Brain 0.032571 £ 0.000039 0.031604 + 0.000038 0.030585 + 0.000037
Salivary glands 0.009688 + 0.000069 0.008232 + 0.00006 0.00697 + 0.000052
Skin 0.0079062 = 0.0000092 0.0064697 + 0.0000075 0.0053954 = 0.0000068
Basal cells of skin 0.006194 + 0.000025 0.005229 + 0.000022 0.004347 + 0.000019
Right adrenal + left adrenal 0.01345 +0.00017 0.01151 +£0.00014 0.01027 £ 0.00013
ET region 0.010144 + 0.000095 0.00873 + 0.000085 0.007572 £ 0.000075
Gallbladder wall 0.01303 + 0.0002 0.01166 +0.00017 0.0103 £ 0.00015
Heart wall 0.057359 + 0.000092 0.050815 £ 0.000081 0.04553 + 0.000073
Right kidney + left kidney 0.011979 + 0.000035 0.010421 + 0.00003 0.009009 + 0.000026
Systemic lymph nodes 0.014063 + 0.000053 0.012327 £ 0.000046 0.010868 + 0.00004



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.0099572 £ 0.000004
0.00999 + 0.00053
0.013128 £ 0.000058
0.02484 + 0.00023
0.013035 £ 0.000024
0.01176 £ 0.00017
0.011918 £ 0.00005
0.01207 £ 0.00014
0.010167 £ 0.000077
0.01271 £ 0.00039

0.011455 £ 0.000048

0.010578 £+ 0.000047

0.01743 +0.00011

0.01078 + 0.00034

0.00989 + 0.00038

0.01704 + 0.00056
0.0095 +0.0011
0.0178 £0.0013

0.01182 +0.00017
0.01773 +£0.00093
0.01792 + 0.00096
0.018779 + 0.000028
0.01278 £ 0.00017
0.018719 + 0.000037
0.01885 +0.000041
0.01345 + 0.00024

0.0085128 £ 0.0000034
0.00862 + 0.00049
0.011445 £ 0.00005
0.02217 + 0.0002
0.011482 £ 0.000021
0.01066 + 0.00016
0.010315 £ 0.000043
0.01061 +0.00012
0.008711 £ 0.000068
0.01144 +0.00035

0.010087 £ 0.000042

0.009258 + 0.000041

0.015117 £ 0.00009

0.00963 £+ 0.00032

0.00783 + 0.0003

0.0149 £ 0.0005
0.0068 = 0.0011
0.0143 £0.0011

0.01026 + 0.00014
0.01382 +0.00074
0.01378 £ 0.00074
0.016733 + 0.000025
0.01128 £ 0.00014
0.016698 + 0.000033
0.016775 £ 0.000037
0.01151 + 0.0002

0.0072307 £ 0.0000029
0.00721 £ 0.00042
0.009859 + 0.000043
0.02 £ 0.00018
0.009989 + 0.000019
0.00928 +0.00014
0.008893 + 0.000037
0.00929 + 0.0001
0.007206 + 0.000058
0.00926 + 0.0003

0.008719 £ 0.000036

0.00786 + 0.000034

0.013245 + 0.000079

0.00806 + 0.00027

0.00684 + 0.00027

0.01182 + 0.0004
0.00519 + 0.00076
0.01258 +0.00097

0.00884 +0.00013
0.01284 +0.00071
0.0128 = 0.00069
0.015106 + 0.000022
0.01004 + 0.00013
0.015101 £ 0.00003
0.015112 +0.000032
0.01027 £ 0.00018



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.01236 +0.00023
0.00992 + 0.00024
0.00931 +0.00027
0.01036 + 0.00024
0.00947 + 0.00027
0.00966 + 0.00018
0.00997 £ 0.00018
0.00992 + 0.00017
0.00931 +0.00019
0.00872 + 0.0008
0.0057 £0.0012
0.012221 £ 0.000057
0.01251 +£0.00011
0.01232 +0.00024

0.012277 £ 0.00005

0.011533 +0.000057
0.0116 = 0.00011
0.01167 +0.00024

0.011549 £ 0.000049

0.01857 £ 0.001
0.01169 + 0.00011
0.01522 +£0.00018

0.010387 + 0.0000052
0.0114761 £ 0.0000029
0.0176694 + 0.0000037

0.01036 + 0.0002
0.00893 + 0.00019
0.00769 + 0.00023
0.00894 + 0.00019
0.00713 £ 0.00022
0.00847 +0.00015
0.00827 + 0.00014
0.00893 +0.00013
0.00769 + 0.00016
0.00855 + 0.00076
0.0085 +0.0016
0.010633 £ 0.000049
0.010988 + 0.000098
0.01109 +0.00021

0.010716 £ 0.000043

0.009948 + 0.000049
0.010177 £ 0.000096
0.0104 +0.00021

0.010007 £ 0.000043

0.01595 + 0.00089
0.010053 £ 0.000093
0.01332 +0.00015

0.0086155 £ 0.0000034
0.0100548 £ 0.0000027
0.0155005 £ 0.0000029

0.00921 +0.00017
0.00724 + 0.00013
0.00645 +0.00019
0.00709 + 0.00013
0.00624 + 0.00019
0.00701 £ 0.00011
0.00684 + 0.00011
0.007244 + 0.000094
0.00645 +0.00014
0.00665 + 0.00064
0.0058 = 0.0012
0.009221 + 0.000042
0.00956 + 0.000085
0.00952 +0.00018

0.009295 + 0.000037

0.008591 + 0.000042
0.008565 + 0.000081
0.00874 +0.00018

0.008591 + 0.000037

0.01588 +0.00084
0.008673 £ 0.000081
0.01185 +0.00013
0.0071031 £ 0.0000028
0.0082201 £ 0.000002
0.0136077 + 0.0000023




Supplementary Table S8: '8F-FDG organ-level absorbed dose coefficients (mGy/MBq) for the 90" percentile standing height adult male PSPs.

Absorbed dose coefficient (mGy/MBq)

Organ/tissue H90 / W10 male H90 / W50 male H90 / W90 male
(186 cm / 74.2 kg) (186 cm / 88.7 kg) (186 cm / 108.4 kg)
Red (active) marrow 0.010275 £ 0.000012 0.009148 + 0.00001 0.0080557 = 0.0000091
Colon wall 0.011337 £ 0.000028 0.010188 + 0.000025 0.009039 + 0.000022
Stem cells of colon 0.01078 £ 0.00021 0.00938 + 0.00019 0.00871 + 0.00018
Right lung + left lung 0.016896 + 0.000025 0.015254 + 0.000022 0.013866 + 0.00002
Stomach wall 0.011584 + 0.000045 0.010266 + 0.00004 0.009161 + 0.000035
Stem cells of stomach 0.00987 + 0.00026 0.00895 +0.00023 0.00818 + 0.00021
Breast adipose + breast glandular 0.00855 +0.00011 0.007463 £ 0.000089 0.006578 + 0.000072
Right ovary + left ovary -- -- --
Testes 0.009482 + 0.000097 0.008087 + 0.000084 0.007281 + 0.000075
Urinary bladder wall 0.04822 + 0.00016 0.04359 + 0.00015 0.03967 + 0.00013
Urinary bladder basal cells 0.08945 £+ 0.00081 0.08046 = 0.00072 0.07213 £ 0.00066
Esophagus wall 0.012929 + 0.000089 0.011432 + 0.000078 0.0099 £ 0.000068
Esophagus basal cells 0.01292 + 0.00064 0.0114 £+ 0.00057 0.0098 + 0.0005
Liver 0.016395 + 0.00002 0.014999 + 0.000018 0.013796 + 0.000017
Thyroid 0.00938 +0.00012 0.00805 + 0.0001 0.00679 + 0.00009
S0um endomileffs‘flon (endosteal 0.0082778 + 0.0000092 0.0073133 = 0.000008 0.006365 = 0.0000071
Brain 0.031262 + 0.000038 0.030414 + 0.000036 0.029442 + 0.000035
Salivary glands 0.008616 + 0.000062 0.007558 + 0.000055 0.006411 + 0.000049
Skin 0.0068933 + 0.000008 0.0058728 = 0.0000068 0.0049031 + 0.0000061
Basal cells of skin 0.005497 + 0.000023 0.004761 + 0.00002 0.004001 + 0.000018
Right adrenal + left adrenal 0.01177 +0.00015 0.01089 +0.00013 0.0092 +0.00011
ET region 0.009213 + 0.000087 0.008058 + 0.000078 0.006954 + 0.00007
Gallbladder wall 0.0118 £ 0.00018 0.01046 + 0.00016 0.00963 + 0.00014
Heart wall 0.051223 + 0.000082 0.046046 £ 0.000074 0.041662 + 0.000062
Right kidney + left kidney 0.010668 + 0.000031 0.009477 + 0.000027 0.00819 + 0.000024
Systemic lymph nodes 0.012661 + 0.000047 0.011409 + 0.000042 0.010282 + 0.000037



Muscle
Oral mucosa
Pancreas
Prostate
Small intestine wall
Stem cells of small intestine
Spleen
Thymus
Uterus/cervix
Tongue
Tonsils
Right colon wall (ascending + right
transverse)

Left colon wall (left transverse +
descending)
Rectosigmoid colon wall (sigmoid +
rectum)

Stem cells of right colon (ascending
+ right transverse)

Stem cells of left colon (left
transverse + descending)
Stem cells of rectosigmoid colon
(sigmoid + rectum)

Basal cells of anterior nasal passages
Basal cells of posterior nasal
passages + pharynx
Extrathoracic lymph nodes
Bronchial basal cells
Bronchial secretory cells
Bronchiolar secretory cells
Alveolar-interstitium
Thoracic lymph nodes
Right lung lobe
Left lung lobe
Right adrenal gland

0.0088422 + 0.0000035
0.00843 + 0.00046
0.011748 £+ 0.000052
0.02236 + 0.0002
0.011573 £ 0.000022
0.01053 £ 0.00016
0.010773 £ 0.000044
0.01092 +0.00012
0.008992 + 0.000069
0.01133 +£0.00035

0.010108 £ 0.000042

0.00939 + 0.000041

0.01528 +0.000091

0.00974 + 0.00032

0.00934 + 0.00035

0.01425 + 0.00048
0.0078 £0.0011
0.015+0.0011

0.01045 +0.00015
0.01587 +0.00081
0.01553 +0.00082
0.016896 + 0.000025
0.01164 +0.00015
0.016842 + 0.000034
0.016961 + 0.000037
0.01177 £ 0.00021

0.0077247 £+ 0.0000031
0.00756 + 0.00041
0.010397 + 0.000045
0.02022 + 0.00018
0.01041 +0.000019
0.00974 + 0.00014
0.009362 + 0.000038
0.00973 £ 0.00011
0.007778 £ 0.000061
0.01028 +0.00032

0.009102 + 0.000037

0.008267 £ 0.000036

0.01382 +0.000081

0.00862 + 0.00029

0.00786 + 0.0003

0.0125 £ 0.00043
0.0082 + 0.001
0.0147 £0.0011

0.00929 + 0.00013
0.01463 +0.00075
0.01384 +0.00074
0.015254 + 0.000022
0.01029 + 0.00013
0.015216 + 0.00003
0.0153 +0.000032
0.01089 + 0.00019

0.0066393 + 0.0000027
0.00647 + 0.00037
0.00919 £ 0.00004
0.01869 + 0.00016

0.009327 £+ 0.000017
0.00871 +0.00013
0.00806 + 0.000034
0.00844 + 0.000095
0.006726 £ 0.000054
0.00934 + 0.0003

0.00808 + 0.000033

0.007381 + 0.000032

0.01246 + 0.000072

0.00808 + 0.00027

0.00713 +0.00027

0.01172 +0.00039
0.00546 + 0.00079
0.0128 £ 0.001

0.00807 = 0.00012
0.01218 +0.00067
0.01256 + 0.00067
0.013866 £ 0.00002
0.00886 + 0.00011
0.013877 £ 0.000028
0.013853 + 0.000029
0.0092 +0.00016



Left adrenal gland
Right breast adipose
Right breast glandular
Left breast adipose
Left breast glandular
Right breast (adipose + glandular)
Left breast (adipose + glandular)
Breast (adipose)
Breast (glandular)

Entire lenses of eye
Sensitive lenses of eye
Right kidney cortex
Right kidney medulla
Right kidney pelvis
Right kidney (cortex + medulla +
pelvis)

Left kidney cortex
Left kidney medulla
Left kidney pelvis
Left kidney (cortex + medulla +
pelvis)

Right ovary
Left ovary
Pituitary gland
Spinal cord
Ureters
Adipose/residual tissue
Total body
epw or e (mSv/MBQq)

0.01046 +0.00019
0.00897 + 0.00021
0.00798 + 0.00023
0.00933 + 0.00022
0.00881 + 0.00025
0.00855 +0.00016
0.00911 £ 0.00016
0.00897 +0.00015
0.00798 + 0.00016
0.00933 + 0.00084
0.0081 +0.0014
0.010856 + 0.00005
0.01128 +0.0001
0.011 £ 0.00021

0.010939 £ 0.000044

0.010254 £ 0.00005
0.010231 £ 0.000096
0.01055 +0.00021

0.010261 £ 0.000044

0.01703 +0.00092

0.01059 + 0.000096

0.01363 £ 0.00016
0.0092199 £ 0.0000046
0.0102291 £ 0.0000026
0.0158446 £ 0.0000029

0.00972 +0.00018
0.00781 £ 0.00016
0.00686 + 0.0002
0.00784 + 0.00016
0.00711 + 0.0002
0.00746 +0.00013
0.00758 +0.00013
0.00781 +0.00011
0.00686 + 0.00014
0.00797 + 0.00076
0.0101 £ 0.002
0.009698 + 0.000045
0.009902 + 0.000088
0.00999 + 0.00019

0.009746 £ 0.000039

0.009032 + 0.000043
0.009164 £ 0.000086
0.0096 = 0.00019

0.009077 + 0.000038

0.01524 +0.00084
0.009073 £ 0.000083
0.01232 £ 0.00014

0.0078156 £ 0.0000031
0.0088606 = 0.0000021
0.0141068 £ 0.0000024

0.00813 +0.00015
0.00676 + 0.00012
0.00615 +0.00018
0.00671 £ 0.00012
0.00622 +0.00018
0.00658 + 0.0001
0.00657 + 0.0001
0.006758 + 0.000087
0.00615 +0.00013
0.00513 +0.00057
0.00374 + 0.00099
0.008381 + 0.000039
0.008562 £ 0.000076
0.00861 +0.00016

0.008423 £ 0.000034

0.007798 + 0.000038
0.007987 + 0.000075
0.00806 + 0.00016

0.007842 + 0.000033

0.01487 +0.00081
0.007932 £ 0.000074
0.01085 +0.00012
0.0066291 £ 0.0000027
0.0075807 = 0.0000018
0.0127004 £ 0.0000019




