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A B S T R A C T

Aim: Initiatives have been taken to standardize the reporting of dosimetry results in image-derived radiation 
absorbed dose in radiopharmaceutical therapies. EANM Dosimetry Committee guidance summarizes the mini
mum information required to aid reproducibility of work. EFOMP’s SIG_FRID Focus Group on Time-Activity Data 
Fitting reviewed a selection of published papers on [177Lu]Lu-DOTATATE therapy to evaluate whether sufficient 
data are provided to reproduce methodologies presented.
Methods: A systematic literature review was conducted in accordance with Preferred Reporting Items for Sys
tematic reviews and Meta-Analyses (PRISMA) reporting guidelines. Articles available on PubMed to December 
31, 2024, focusing on [177Lu]Lu-DOTATATE therapy were identified. Studies were evaluated using a checklist of 
dosimetry reporting derived from EANM Dosimetry Reporting Guidance and additional fields reflecting recent 
methodological developments. Compliance with dosimetry reporting guidance was assessed and trends in 
reporting quality identified.
Results: 144 articles were identified, with 57 meeting the inclusion criteria. Many parameters showed good 
compliance (e.g., 83% reported imaging equipment, 82% image processing and 100% absorbed dose). Some 
parameters were poorly reported (e.g., 59% reported phantom and calibration measurements, 18% radionuclide 
calibrator information, 29% listed time-integrated activity coefficients). 25% of papers fully complied with 
EANM guidance.
Conclusion: EANM guidelines for clinical dosimetry reporting are not fully implemented in the examined articles 
on [177Lu]Lu-DOTATATE. Data acquisition and imaging information are generally well documented, yet key 
details related to dosimetric calculations remain incompletely reported. To establish reproducible and compa
rable dosimetry studies, appropriate quality criteria for dosimetry reporting should be further developed.
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1. Introduction

The field of radiopharmaceutical therapy (RPT) has undergone rapid 
growth in recent years [1,2], with many new therapeutic radioligands 
currently under development [3,4]. A cross-sectional survey of 20 sites 
across Europe demonstrated large increases in treatment numbers in 
2020 compared to a 2015 survey [5,6], and similar work demonstrated 
an 87% increase in the number of patients treated and an increase of 
231% more treatments in the UK in the timeframe from 2009 to 2023 
[7]. These surveys also demonstrate a wide variability in the practice for 
different therapies, including for example dosimetry-guided treatments.

In parallel, the calculation of the absorbed dose distribution to the 
tumour and normal tissues resulting from the systemic or locoregional 
administration of radiolabelled products with an emphasis on person
alized treatment has also become an active area of research [8–10]. This 
trend is supported by European Directive 2013/59/Euratom stating that 
“exposures of target volumes shall be individually planned and their delivery 
appropriately verified taking into account that doses to non-target volumes 
and tissues shall be as low as reasonably achievable and consistent with the 
intended radiotherapeutic purpose of the exposure” [11]. Synergistic with 
this requirement, multiple prospective studies have demonstrated the 
benefits of personalized treatment and precision medicine approaches 
through the involvement of radiation dosimetry calculations [12–14]. 
As a result, position papers have advocated for the use and imple
mentation of dosimetric and radiobiological calculations in routine 
clinical treatments [15,16]. The European Association of Nuclear Med
icine (EANM) currently defines 3 levels of dosimetry optimization and 
verification for RPTs: therapies where the step of calculating radiation 
dosimetry is optional, advisable, or not feasible [17]. As a result, there is 
an increase in the number of publications where RPT dosimetric results 
are reported as part of the clinical endpoints (i.e. correlating radiation 
absorbed dose with clinical outcomes).

Alongside methodological advances, imaging hardware and software 
have evolved rapidly. This includes the development of systems with 
solid-state detectors (i.e. CZT or CdTe) [18] and advanced reconstruc
tion algorithms incorporating novel collimator response functions, 
partial volume corrections, fully quantitative imaging capabilities [19], 
and full-ring SPECT systems [20] or on-axis rotating adaptive SPECT 
[21,22]. Given the wide variety of mathematical techniques that can be 
used in the calculation of radiation absorbed doses from nuclear medi
cine images (i.e., organ-based, voxel-based, Monte Carlo simulations) 
[23–28] and a wide range of the above-mentioned technical 

developments, it becomes increasingly important to report standardized 
parameters related to the processing of the data to ensure the repro
ducibility of the work.

Multiple initiatives have recently sought to standardize various as
pects of dosimetry practices, such quantitative imaging standardization 
[29], operational consistency [30] and modern reporting expectations 
for early phase trials [31]. The EANM Dosimetry Committee in 2010 
published a guidance document to provide recommendations to the 
relevant medical professionals on how to document and report diag
nostic, pretherapeutic and/or peritherapeutic clinical absorbed dose 
assessments [32]. Contained within these recommendations are 
reporting suggestions such as scanner-based technical parameters (i.e. 
scanner acquisition and reconstruction settings, dead time, scatter, 
attenuation, partial volume corrections) and image post-processing pa
rameters/steps (e.g., tissue segmentation, time-activity curve generation 
techniques, curve-fitting models, error handling). The group surmises 
that accurate reporting of the above parameters will contribute to high- 
quality metrics for study repeatability and that the guideline’s aim was 
to improve the quality and reproducibility of research articles on RPT.

The EANM Dosimetry Reporting Guidance (2010) thus defines a 
minimum set of technical and methodological information required to 
support transparency and reproducibility in clinical dosimetry studies. 
However, dosimetry practice in RPT remains heterogeneous across 
centres, and both imaging technology and processing workflows have 
evolved substantially since the guidance was introduced. As a result, it 
remains unclear to what extent published [177Lu]Lu-DOTATATE— 
dosimetry studies provide the information necessary to enable repro
ducibility and comparability, and whether persistent reporting gaps 
remain despite the availability of guidance.

Fifteen years later, with growth in the academic output of RPT- 
related papers (Fig. 1), one can expect that the RPT community would 
have fully incorporated the reporting guidance, effectively eliminating 
major challenges related to the reproducibility of the results. However, 
major international associations still raise issues of reproducibility and 
poor quality of reported results in the RPT field, including the recent 
PS19 Policy Statement from the European Association of Medical 
Physics (EFOMP), which advocated for codes of practice for the vali
dation and harmonization of dosimetry results [33].

Against this background, the present work systematically reviews 
published studies on one of the most commonly applied RPTs, namely 
[177Lu]Lu-DOTATATE therapy, to evaluate the extent to which reported 
data support reproducible science and adhere to the EANM Dosimetry 

Fig. 1. The number of scientific peer-reviewed publications on the subject of RPT for a selection of the most commonly utilized beta particle emitting isotopes 
(PubMed search on August 17, 2025, using search criteria in paper abstract/title listed in Table S1).
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Reporting Guidance (2010) [32]. We assess key pitfalls and trends in 
dosimetry reporting quality and propose additional reporting parame
ters that reflect modern dosimetry protocols. Specifically, this system
atic review aims to quantify adherence of published [177Lu]Lu- 
DOTATATE dosimetry studies to the EANM guidance and to assess 
temporal and methodological trends in reporting completeness and 
consistency, while exploring the potential need for an updated reporting 
framework.

2. Materials and methods

2.1. Search and inclusion criteria

This study was designed as a systematic review with descriptive 
synthesis. While Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) reporting standards [34] were followed for 
literature identification, screening, and inclusion, no quantitative meta- 
analysis was performed, as the included studies did not allow for sta
tistical pooling of outcomes, weighting, or heterogeneity assessment. 
Instead, results were synthesised descriptively to evaluate reporting 
completeness and transparency.

A literature search was conducted on 1 May 2025 in PubMed. The 
search strategy included keywords and terms for ‘radiopeptide ther
apy’,’neuroendocrine’, ‘Lu-177′, ‘DOTATATE’, ‘SPECT’ and ‘dosimetry’. 
Four sub-searches were performed using the keywords listed in Table 1. 
These search terms are designed to maximise the search reach for arti
cles that focus on PRRT, with a predominant emphasis on [177Lu]Lu- 

DOTATATE therapy. To identify articles addressing the dosimetric 
evaluation of this therapy, the availability of tumour absorbed dose and 
pharmacokinetic information was included as inclusion criteria. As a 
next step, all articles underwent quality-criteria screening (Table 2). 
This step was introduced to eliminate work lagging behind in the 

Table 1 
Search phrases used in the literature search.

Search Keywords

A ((PRRT) OR (peptide receptor radionuclide therapy) OR ((radiopeptide 
therapy) OR (Neuroendocrine)) AND ((Lu-177) OR (177Lu) OR (Lutetium- 
177)) AND (DOTATATE)) AND (SPECT) AND ((tumor) OR (tumour) OR 
(kidney) OR (kidneys) OR (renal)) AND (((kinetic) OR (Time activity 
curve) OR (time-activity curve) OR (uptake)) OR ((fit) OR (fitting) OR 
(model) OR (modelling) OR (Half-life))) 

B ((PRRT) OR (peptide receptor radionuclide therapy) OR (radiopeptide 
therapy) OR (Neuroendocrine)) AND ((Lu-177) OR (177Lu) OR (Lutetium- 
177)) AND ((DOTATATE) OR (DOTA-TATE)) AND (SPECT) AND ((tumor) 
OR (tumour) OR (kidney) OR (kidneys)OR(renal)) AND (((kinetic) OR 
(Time activity curve) OR (time-activity curve) OR (uptake)) OR ((fit) OR 
(fitting) OR (model) OR (modelling) OR (modelling) OR (Half-life))) 

C ((PRRT) OR (peptide receptor radionuclide therapy) OR ((radiopeptide 
therapy) OR (Neuroendocrine)) AND ((Lu-177) OR (177Lu) OR (Lutetium- 
177)) AND (DOTATATE)) AND (SPECT) AND ((tumor) OR (tumour) OR 
(kidney) OR (kidneys) OR (renal)) AND ((dose)OR(Gy)OR(dosimetry))

D ((PRRT) OR (peptide receptor radionuclide therapy) OR (radiopeptide 
therapy) OR (Neuroendocrine)) AND ((Lu-177) OR (177Lu) OR (Lutetium- 
177)) AND ((DOTATATE) OR (DOTA-TATE)) AND (SPECT) AND ((tumor) 
OR (tumour) OR (kidney) OR (kidneys) OR(renal)) AND ((dose) OR (Gy) 
OR (dosimetry) OR (personalised) OR (personalized))

Table 2 
Inclusion criteria used to refine the initial results of the literature search.

Inclusion criteria Value

Type of article Original research
Publication year January 1, 2010 − December 31, 2024
Type of study subjects Patients*
Minimal number of patients in the 

study
5**

Type of imaging data used SPECT/CT, combined gamma camera and 
SPECT/CT

Language of the article English or German

* no phantom of simulation-only studies were included.
** no case studies.

Table 3 
List of information fields evaluated in this work.

Type of information Details

1 Radionuclide calibrator information probe type 
accuracy 
measurement settings 
corrections

2 Gamma camera details manufacturer 
model 
number of heads 
crystal thickness 
collimator type

3 Image acquisition setting energy window 
acquisition time 
stopping conditions 
matrix size 
number of projections 
orbit type 
rotation parameters (180 or 360)

4 Phantom and calibration 
measurements

phantom type 
calibration method 
activity used 
absolute or patient-related 
calibration type

5 Sequential imaging activity used 
type of imaging 
positioning (if different) 
equipment used (if different)

6 Processing parameter (PET/SPECT) reconstruction method 
reconstruction software and version 
number of subsets and iterations 
filtering used 
cut-off frequency (if applicable)

7 Attenuation correction if was performed 
method

8 Scatter correction if was performed 
method

9 Partial volume effect correction if was performed 
method

10 Dead-time correction if was performed 
method

11 PET correction for “dirty” nuclides if was performed 
method

12 Number of data points number 
sampling schedule

13 Fitting and integration procedure method 
statistical fit criteria 
error of the fit

14 Extrapolation procedure before the first and after 
the last point

15 Time-integrated activity coefficient 
(TIAC) /Residence times

values 
uncertainty

16 S-values the source of S-values*
details of the code used**

17 Mass or volume determination method of determination 
if density correction was used

18 Tumour dosimetry how the absorbed dose to a tumour 
was calculated

19 Absorbed dose values for individual patients
20 Statistical errors (optional) error margins including the results of 

a propagation of error
21 Dosimetry software*** type
22 Delineation process*** method
24 Dosimetry model type*** Organ-based (MIRD), voxelized, 

Monte Carlo
25 Dosimetry phantom*** reference model

* when following the MIRD scheme.
** other than the absorbed dose fraction method (non-MIRD scheme).
*** proposed by authors, not included in the EANM Dosimetry Reporting 

Guidance 2010.
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technical development of imaging technology used (e.g., planar-imaging 
only) and containing poor patient statistics (e.g., case studies).

Subsequently, a set of 25 information fields was defined to evaluate 
the scope and completeness of reported internal dosimetry results. These 
fields were derived from the EANM Dosimetry Reporting Guidance 2010 
and supplemented with additional items reflecting more recent de
velopments in RPT since 2010, such as the type of dosimetry software 
(since commercial solutions now exist), dosimetry model (since vox
elized techniques are more common), dosimetry phantom (since many 
more have been developed) and the delineation technique (since auto
mated and AI-driven approaches are now commonplace).

The complete list is summarised in Table 3. All articles identified by 
the search that met the quality inclusion criteria were assessed against 
these 25 information fields. Each field was evaluated using a binary 
scoring approach (reported/not reported), with all items assigned equal 
weight. No weighting or validation of individual fields was applied, as 
the objective was to assess reporting completeness and transparency 
rather than to rank methodological quality or the clinical relevance of 
specific dosimetry components.

We further examined whether higher compliance with the dosimetry 
reporting guidelines was associated with increased citation frequency, 
under the assumption that more comprehensively reported studies may 
exhibit greater scientific reproducibility and, consequently, higher 
impact. Annual citation counts were extracted for each article and 
plotted against its percentage compliance with the guidance document. 
Owing to the limited number of eligible studies, multivariable regression 
analysis was not performed. Accordingly, the correlation/relationship 
between reporting compliance and annual citation counts was explored 
descriptively only.

3. Results

A total of 141 unique articles were identified using the search 
phrases from Table 1. Of these, 57 articles met the inclusion criteria, as 
shown in Figs. 2 and 3, and Table 4, as well as in the supplementary 
information in Figs. S1 and S2. The complete list of articles can be found 
in the supplementary materials.

Of all the articles reviewed, only 14/57 (25%) fully complied with 
the EANM Dosimetry Reporting Guidance Document (2010). In addition 

to this guidance document (the first 21 questions in Table 3), we also 
assessed compliance with an extended dosimetry reporting checklist, 
consisting of 21 questions from Table 3, supplemented by four addi
tional questions addressing key methodological aspects of the dosimetry 
process that have become increasingly relevant in the 11 years since the 
guidance was introduced (2012 to 2024).

Using this expanded set of 25 questions (Table 3), we analyzed 
compliance trends per year and per reported parameter, as visualized in 
Table 4. On average, articles published within a given year adhered to 
67% of the reporting criteria, with compliance ranging from a minimum 
of 42% to a maximum of 84%. However, we did not observe a statisti
cally significant change in reporting compliance over the 12-year anal
ysis period.

The parameters with the highest compliance were those related to 
image acquisition, including sequential imaging, corrections, and 
reconstruction of SPECT/CT data, as well as the dosimetry software used 
and the delineation process. In contrast, the least reported parameters 
included details about the radionuclide calibrator and its calibration 
process, time-integrated activity coefficients (previously: residence 
times) calculated within the dosimetry workflow, and the uncertainties 
of the calculated absorbed doses.

In Fig. 3, the annual citation rate of the analyzed articles is plotted 
against their percentage compliance with the dosimetry reporting 
guidance. Surprisingly, higher compliance was not associated with 
higher citation rates. The correlation between these parameters was 
weak, with R = 0.27 for all fields from the reporting guidance and R =
0.30 for fields directly related to dosimetry methodology.

4. Discussion

Since the original recommendations from the EANM Dosimetry 
Committee in 2010, we have demonstrated that only 14 out of 57 sur
veyed papers (specifically addressing [177Lu]Lu-DOTATATE therapy) 
are in full compliance with reporting all of the requested data fields in 
the suggested checklist. We focused our efforts on [177Lu]Lu-DOTATATE 
therapy-related papers due to the substantial growth the treatment has 
undergone over the past 15 years [7,35,36]. Although the EANM 
Dosimetry Committee Guidance [32] was published some time back, it 
was forward-looking and aimed to address issues that remain relevant 

Fig. 2. PRISMA flow diagram illustrating the identification, screening, eligibility assessment, and inclusion of studies reporting dosimetric evaluation of [177Lu]Lu- 
DOTATATE therapy.
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today, such as providing comprehensive information for preparing and 
submitting publications and reports on internal dosimetry. It also pro
vided a useful checklist for reviewers of manuscripts or grant applica
tions and guidance on determining which data are valuable for 
documenting dosimetry results in patient records. Our work serves as an 
update with the same aims, introducing new fields to capture ad
vancements in technology since the original guide was released.

Our results revealed several noteworthy findings for [177Lu]Lu- 
DOTATATE dosimetry reporting, namely: 

• Compliance with reporting guidelines remains high for certain fields 
(i.e. number of data points, absorbed dose, dosimetry type)

• Certain parameters remained poorly reported over the entire time 
period, for example, dead time correction (mean 21 ± 29%), statis
tical errors (mean 53 ± 37%), and TIAC/residence time (mean of 29 
± 22%). To accurately replicate dosimetry results, knowledge of 
TIACs can be a critical factor in the determination of absorbed dose. 
Given the range of errors that can be encountered in internal 

dosimetry calculations, reporting of any uncertainty budget (even a 
lack of) would improve robustness in model development.

• There is no visual trend in the improvement of reporting of under
reported fields over the 12-year timeframe. That is to say, the poorly 
reported fields remained poorly reported.

• Some highly cited articles (Fig. 4) have a low compliance with the 
reporting guidelines. A common feature is that some highly cited 
papers from research groups may not directly report fields, but 
reference previous works that have some of the relevant data. Thus, 
one can find the relevant data, but only through retrospective 
reading of 3–5 papers instead of one. Furthermore, there was no 
significant correlation between the percentage of compliance and the 
annual citation rate per article (R = 0.27).

• Fields we thought useful to add (dosimetry software, dosimetry type, 
segmentation/delineation process, and dosimetry phantom) had 
good compliance in many cases.

To aid interpretation of dosimetry studies, these fields, as recom
mended here, could help with replication of study results by other 

Fig. 3. Results of the literature review after applying the inclusion criteria, illustrating compliance with the reporting guidance as defined by the EANM for six 
selected fields. All fields are presented in Supporting material, Tables S1 and S2.
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research groups. However, in view of the increasing advances in the 
methodology of RPT dosimetry and the resulting breadth of parameters 
to be reported since the initial guidance document was published, 
further studies are needed to document RPT dosimetry in a meaningful 
way. Among these are special scanning equipment (i.e. organ-specific 
cameras), reconstruction techniques (e.g., deep learning-based recon
struction, point spread function modeling, collimator response func
tions, etc.), individual density correction, associated dosimetry 
techniques (e.g., voxel-based, direct Monte Carlo) and special re
quirements for commercial software implementations.

Given our identification of many publications that do not easily 
adhere to the guidance of the EANM Dosimetry Committee for reporting 
dosimetry information, our work raises some important questions, for 
example: Who should be ultimately responsible for adherence to the 
guidelines? Is the overall lack of compliance negatively affecting the 
advancement of the field? Should a framework ‘quality score’ be 
enabled in order to score publications that comply fully?

Related to the final point above, similar success can be seen in the 
“Radiomics Quality Score” (RQS), which has been recently produced 
with the aim of assessing the characteristics (and ultimately the quality) 
of a radiomics study, including the reporting of results. The initial RQS 
had thirty-six potential points given based on sixteen criteria, with a 
score of thirty-six indicating excellent quality. These criteria highlight 
reproducibility and can even include the open availability of source code 
and data [37,38]. Based on some limitations to the RQS item definitions, 

a more updated refinement known as METRICS has been recently pro
posed [39]. It should be noted, however, that a high RQS score does not 
always guarantee high quality of a study or lack of significant bias. 
Given these recent developments in the field of Radiomics, it may thus 
be time for a concerted effort to create a “Dosimetry Quality Score” or a 
similar quality assessment tool for publications related to studies 
quantifying RPT dosimetry. Again using Radiomics as a reference field of 
research, the “CheckList for EvaluAtion of Radiomics Research 
(CLEAR)” guideline for reporting radiomics studies that detail optimal 
radiomics research performance was published and endorsed by pro
fessional societies, including the European Society of Radiology and the 
European Society of Medical Imaging Informatics [40]. Should a 
dosimetry quality tool be produced, its endorsement by professional 
medical physics societies such as European Federation of Organisation 
for Medical Physics (EFOMP), American Association of Physicists in 
Medicine (AAPM) and medical societies such as the European Associa
tion of Nuclear Medicine (EANM) and the Society for Nuclear Medicine 
and Molecular Imaging (SNMMI) and/or major journals in this research 
area such as the European Journal of Nuclear Medicine and Molecular 
Imaging and the Journal of Nuclear Medicine may potentially enable 
improved reproducibility of dosimetry reporting studies.

Reporting completeness is also influenced by the capabilities of 
dosimetry software used in RPT. Many parameters required by the 
EANM Dosimetry Reporting Guidance—such as applied corrections, 
fitting procedures, and absorbed dose calculation methods—are 

Table 4 
Compliance with the EANM Dosimetry Reporting Guidance (2010) among the reviewed articles, analysed based on the year of publication and the specific parameters 
reported. To enhance visual clarity, the table is color-coded, ranging from dark green (indicating full compliance) to white (indicating that the parameter was not 
reported).

2012 2013 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Average 
over all 
years*

Average over 
all articles**

Radionuclide calibrator 
information

0% 63% 63% 0% 0% 42% 0% 0% 11% 0% 13% 30% 18% 18%

Gamma camera details 80% 90% 95% 0% 60% 80% 85% 94% 83% 92% 80% 61% 75% 83%
Image acquisition setting 14% 50% 64% 0% 57% 67% 39% 59% 57% 60% 48% 61% 48% 54%
Phantom and calibration 

measurements
75% 100% 88% 75% 88% 58% 63% 61% 50% 40% 50% 39% 65% 59%

Sequential imaging§ 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Processing parameter 

(PET/SPECT)
75% 100% 100% 0% 75% 79% 69% 82% 71% 85% 56% 85% 73% 82%

Attenuation correction 50% 100% 100% 0% 100% 83% 75% 86% 100% 100% 88% 100% 82% 95%
Scatter correction 50% 75% 88% 0% 100% 67% 100% 93% 93% 90% 88% 90% 78% 87%
Partial volume effect 

correction
100% 100% 100% 100% 75% 50% 88% 50% 43% 60% 75% 25% 72% 63%

Dead-time correction 0% 50% 75% 0% 0% 33% 75% 0% 14% 0% 13% 20% 23% 21%
Number of data points§ 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Fitting and integration 

procedure
50% 100% 88% 0% 50% 58% 100% 86% 86% 50% 75% 58% 67% 75%

Extrapolation 0% 100% 100% 0% 50% 83% 100% 86% 71% 80% 50% 40% 63% 72%
Time-integrated activity 

coefficient (TIAC) 
/Residence times

0% 0% 0% 0% 0% 0% 25% 29% 43% 20% 38% 67% 18% 29%

S-values 0% 100% 75% 100% 50% 100% 100% 71% 86% 40% 63% 70% 71% 74%
Mass or volume 

determination
100% 100% 100% 100% 100% 67% 63% 57% 50% 40% 56% 60% 74% 68%

Tumor dosimetry 0% 0% 25% 0% 50% 100% 0% 43% 86% 80% 63% 60% 42% 54%
Absorbed dose§ 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Statistical errors 

(optional)
0% 100% 25% 0% 0% 67% 75% 86% 43% 0% 63% 70% 44% 53%

Dosimetry software*** 50% 100% 100% 100% 100% 100% 75% 86% 100% 100% 75% 85% 89% 92%
Delineation process*** 100% 100% 100% 100% 100% 100% 100% 86% 86% 80% 100% 100% 96% 98%
Dosimetry model type*** 0% 100% 100% 100% 100% 100% 100% 86% 100% 100% 88% 100% 89% 96%
Dosimetry phantom*** 0% 100% 75% 0% 50% 83% 75% 71% 43% 100% 50% 55% 59% 66%
Average 45% 84% 81% 42% 65% 75% 74% 70% 70% 66% 66% 69% ​ ​

* Average of the annual reporting rate between 2012 and 2024.
** Average compliance among all reported parameters within one year.
*** Author-proposed parameters, not included in the EANM Dosimetry Reporting Guidance 2010.
§ These parameters were selected as inclusion criteria for the articles, resulting in an inherent compliance rate of 100%. This represents an inherent selection bias in 

our methodology.
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generated within dedicated dosimetry software. If these details are not 
explicitly provided in software outputs, they may be omitted from 
publications despite being implicitly applied. This underscores the re
sponsibility of both software vendors and clinical users to ensure that 
dosimetry software supports transparent, guideline-compliant reporting 
to enable reproducibility and ability across imaging centres to generate 
the same output.

We have proposed some additional fields to help account for the 
latest generation of scanning technologies and dosimetry calculation 
techniques. In the future, other fields may be needed, for example when 
AI techniques are used for absorbed dose prediction, such as predicting 
organ-wise or voxel-wise post-therapy dosimetry. An example of such 
can be seen from therapy dosimetry calculations using pre-therapy 
[68Ga]Ga-PSMA-11 PET images, where generative adversarial net
works (GANs) were developed using both the PET and CT data, pro
ducing a mean average percentage error of < 20% when compared to 
post-therapy absorbed dose calculations [41]. This also feeds into 
recently proposed reporting guidelines for AI in Medical Imaging, such 

as CLAIM (CheckList for Artificial Intelligence in Medical imaging), 
which is mandatory for submissions to certain medical imaging journals 
such as Radiology and European Radiology [42,43]. Although outside 
the scope of this work, a recent meta-review demonstrated poor adher
ence to AI reporting guidelines in a number of journals [44]. Although 
relatively rare at the moment, as the field evolves, reporting radiobi
ology parameters (i.e. biological equivalent dose, dose-volume histo
gram parameters such as D50, V50, etc) may be a useful extension when 
reporting absorbed dose calculations, especially in studies that may 
investigate radiosensitizing or radioprotective agents. The development 
of radiobiology strategies has been identified as a key requirement by a 
recent EANM position paper [15] and efforts are also underway to re
cord dosimetry data as part of the DICOM standard for SPECT [45]. 
Additionally, recent standardization initiatives, such as EARL harmo
nization efforts and the RPT-TEC Dosimetry Data Collection Template, 
directly address several deficiencies identified in this review. The RPT- 
TEC framework provides a structured approach to dosimetry data 
collection and extends beyond the EANM Dosimetry Reporting Guidance 

Fig. 4. Overview of the annual citation rate for articles investigated in the literature review, versus percentage compliance with the dosimetry reporting guidance 
document from the EANM. Total compliance is displayed on the top (A), while the bottom panel focuses exclusively on the direct absorbed dose calculation steps (B), 
ignoring data acquisition and camera calibration processes.
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2010 by incorporating modern workflows and data elements. While not 
explicitly designed as a compliance tool for the EANM guidance, its 
adoption may facilitate improved transparency, reproducibility, and 
future harmonisation of dosimetry reporting. Our results underscore the 
need for such coordinated initiatives and provide an evidence-based 
rationale for their continued development and implementation.

Our work is affected by certain limitations. For example, by 
including 'SPECT' as one of the primary inclusion criteria, we introduced 
a bias in the search and reinforced the completion of the 'imaging mo
dality' reporting criteria, also restricting the search. In many institutions, 
both planar and SPECT imaging are used routinely (and sometimes 
interchangeably) for dosimetric purposes in RPT. However, dosimetric 
approaches, accuracy, and the way cameras are calibrated are signifi
cantly different.

Furthermore, the inclusion criteria required the reporting of absor
bed dose results for at least one organ at risk or tumor as well as the 
availability of imaging time-point information (Table 2). These re
quirements introduce an additional selection bias, resulting in artifi
cially inflated compliance rates (100%) for absorbed dose reporting and 
imaging schedule–related parameters (Table 4). In a broader, unselected 
body of literature, compliance with these reporting items would be ex
pected to be lower.

5. Conclusion

Our work has identified that for a selected group of 57 publications 
in the area of [177Lu]Lu-DOTATATE dosimetry studies, only 25% com
plied fully with the reporting guidelines set out by the EANM Dosimetry 
Committee. This work highlights good practice with recording dosim
etry variables, and proposes new fields to capture more up-to-date in
formation on dosimetry techniques to potentially aid wider 
reproducibility of RPT dosimetry methodologies.
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