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Abstract: This study aimed to compare the commercial dosimetric software Planet® Dose (version 
3.1.1) from DOSIsoft and the open-source toolkit GATE. Dosimetry was performed for six patients 
receiving 200 mCi of Lutathera® every 8 weeks for four treatment cycles. For the dose calculation 
with Planet®, SPECT/CT images were acquired at 4, 24, 72 and 192 h post-injection. After the regis-
tration of all the time points to T0, the organs of interest (OOIs) were segmented. Time-activity 
curves were produced and the absorbed dose was calculated using the bi- and tri-exponential fitting 
methods. Regarding GATE simulations, the SPECT images of the 24 h time point were utilized for 
the radiopharmaceutical biodistribution in the OOIs and the attenuation maps were produced using 
the CT images. For liver and spleen, the average relative difference between GATE and Planet® was 
9.6% and 11.1% for biexponential and 12.4% and 30.5% for triexponential fitting, respectively. The 
right and left kidneys showed differences up to 10.7% and 10.4% for the biexponential and up to 
60.6% and 11.9% for the triexponential model, respectively. The absorbed dose calculated with 
GATE, Planet®(bi-exp) and Planet®(tri-exp) was in agreement with the literature. The results of the 
bi-exponential fitting were similar to the GATE-resulted calculations, while the tri-exponential fit-
ting had a higher relative difference. 

Keywords: Monte Carlo simulation; GATE; patient-specific dosimetry; peptide receptor  
radionuclide therapy; [177Lu-[DOTA0, Tyr3]-octreotate 
 

1. Introduction 
Neuroendocrine tumors (NETs) are a heterogeneous group of malignant neoplasms 

originating from the diffuse neuroendocrine system. NETs are not a common type of can-
cer, as they constitute only about 0.5% of new diagnoses [1]. These tumors can be charac-
terized by a slow growth rate and their ability to produce and release different peptide 
hormones and biogenic amines [2,3]. NETs often originate in the gastroenteropancreatic 
tract, and among all NET types, GEP NETs are the most prevalent, accounting for 55–70% 
of all cases [4], while 25% start in the lung, thymus, stomach or proximal duodenum. 
NETs in the distal colon or rectum account for about 15% of all NETs [5]. 

Peptide receptor radionuclide therapy (PRRT) is a treatment that uses a radioactive 
isotope emitting β radiation, attached to a peptide delivering a high radiation dose to the 
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tumor cells [6]. PRRT aims to target specific cell receptors, such as the somatostatin recep-
tor subtype 2, which is found in high levels on the surface of NETs. The most recent iso-
tope employed for PRRT is 177Lu, which uses DOTA linker to form 177Lu-DOTA-Tyr3-oc-
trotate (177Lu-DOTATATE) and 177Lu-DOTA0-Tyr3-octreotide (177Lu-DOTATOC) [6,7]. 

In recent years, there has been a significant increase in the use of computer science 
within the field of medical physics, particularly in the realm of personalized medicine. 
One of the most popular methods is the use of Monte Carlo (MC) simulations for dosim-
etry in both diagnostic and therapeutic applications [8,9]. Numerous studies have utilized 
MC simulations to calculate the absorbed doses for patients undergoing therapy with 
177Lu [10–16]. MC simulations offer high-accuracy patient-specific dose calculations and 
are considered as the gold standard [17–19]. Villoing et al. aimed to validate absorbed 
dose calculations with the GATE MC simulation toolkit at the clinical scale for nuclear 
medicine dosimetry [20]. Their findings indicate that GATE provides a reliable approach 
for radiopharmaceutical voxel-based dosimetry [20]. However, there are practical limita-
tions currently preventing its widespread use in daily clinical routine [21]. The main prob-
lem is that direct MC simulations are very time-consuming. Even with the technological 
advancements, they still need a significant amount of time, making analytical and faster 
alternatives more appealing [22]. 

Dosimetry in nuclear medicine departments has historically been a daunting task, as 
no commercial software was available to carry out integrated dosimetry. Advancements 
in dosimetry led to the development of commercial software packages, which may be 
used in clinical routine [23]. Mora-Ramirez et al. conducted a comparative analysis of 
commercial dosimetric software platforms and highlighted the necessity for the advance-
ment of tools and standards to facilitate the comparison among such platforms. To calcu-
late the absorbed dose, it is necessary to choose the proper fitting model for the time-
activity curves [24]. Various studies suggest different fitting methods for estimating ab-
sorbed doses [25–28]. In their research, Santoro et al. conducted a comparison between 
Planet® Dose, Dosimetry Toolkit®, and OLINDA/EXM® V1.0, utilizing mono-exponential 
fitting for their analyses [29]. Similarly, Huizing et al. compared the same software pack-
ages using both mono-exponential and bi-exponential fittings [30]. Jackson et al., pro-
posed a tri-exponential algorithm for absorbed dose calculation in patients undergoing 
PRRT with 177Lu-DOTATATE [31]. From those studies, it is evident that further research 
on the fitting methods is deemed necessary. 

The present study aims to perform a comparative evaluation between the commercial 
dosimetric software Planet® Dose (DOSIsoft SA, Cachan, France) and GATE, a well-vali-
dated and reliable open-source MC simulation toolkit. Planet® Dose offers time-integrated 
activity coefficient (TIAC) calculation with a wide choice of interpolation methods. By 
comparing these two tools, our goal is to identify the optimal interpolation method and 
assess the accuracy and reliability of Planet® Dose. The identification of the best interpo-
lation method through this comparison contributes to enhancing the accuracy of absorbed 
dose calculations and ultimately improves personalized dosimetry in clinical practice. As 
a result, this study would aid healthcare professionals to make more informed decisions 
and improve patient outcomes. 

2. Materials and Methods 
2.1. Patient Cohort 

The dataset consists of six patients comprising five males and one female, with ages 
ranging from 47 to 80 years and a median age of 63, from the “Theagenio” Cancer Hospital 
in Thessaloniki, Greece. All patients were diagnosed with NETs and the selected treat-
ment was PRRT with Lutathera®. Each patient received four treatment cycles, with an in-
terval of 8 weeks between therapy cycles. The patients were administered 7400 MBq of 
177Lu-DOTATATE with an activity concentration of 370 MBq/mL. An amino acid solution 
with lysine and arginine was administrated to ensure renal protection. The infusion 
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started 30 min before the Lutathera® administration and was consequently maintained for 
4 h at a constant rate. Dosimetry was performed for the right and left kidneys, liver and 
spleen. Intra-tumor dosimetry was not considered in the present study as the tumors’ size 
was quite small and additional image processing was required to calculate high-resolu-
tion dose maps. Patients 1 and 6 had undergone splenectomy before receiving PRRT. 

2.2. Image Acquisition 
Four SPECT/CT images were acquired with AnyScan® SC (Mediso) for every cycle at 

4 h, 24 h, 72 h and 192 h post-injection. AnyScan® SC includes a 9.5 mm NaI(Tl) crystal 
and nuclear medicine images were acquired using a medium-energy general purpose col-
limator. Energy windows of 20% centered on the 208 keV and 113 keV photopeaks were 
applied. Moreover, a body contour option was used for 60 projections with a duration of 
20 sec each and a matrix size of 128 × 128. CT images were acquired at 120 kV, exposure ≤ 
100 mAs, slice thickness 1.25 mm, total collimation width 20 mm and pitch factor 1.5. 

SPECT/CT images were registered and reconstructed with the “InterView™ XP” pro-
gram using a MC-based iterative reconstruction algorithm. The reconstruction was non-
quantitative, with 48 iterations and 4 subjects. Additionally, attenuation and scatter cor-
rections were applied based on the CT data. The parameters/dimensions of data are 
shown in Table 1. 

Table 1. Data characteristics. 

Modality Resolution Pixel Spacing Slice Thickness 
CT 527 × 527 0.977 × 0.977 mm2 2.5 mm 

SPECT 128 × 128 5.474 × 5.474 mm2 5.474 mm 
Dose Map 128 × 128 5.474 × 5.474 mm2 5.474 mm 

2.3. Planet® Dose 
Planet® Dose from DOSIsoft is a CE-marked software, which allows the user to per-

form dosimetry. Planet® was used under license at the ‘Theagenio’ Cancer Hospital of 
Thessaloniki, Greece on a dedicated workstation. Reconstructed SPECT/CT images with 
attenuation and scatter corrections were imported to the Planet® database. For every treat-
ment cycle on every patient, a new study was created. SPECT/CT images of patient 4 for 
therapy cycle 1 were not available. In addition, patient 3 in the first cycle had only three 
timepoints at 4, 72, and 192 h post-Lutathera® administration, but was included in the 
study. Therefore, 23 dosimetry studies were created. 

The first step was to register all time points to the first time point (T0). The software 
offers rigid, elastic and manual registration modes. In this study, rigid registration was 
utilized. Registration was performed based on a selected region in the coronal plane. Our 
region of interest (ROI) was at the abdomen, and we aimed to minimize it while ensuring 
that the liver, spleen and kidneys were included in that ROI. In Figure 1, the left image 
illustrates the ROI in the CT at the first time point (T0). The middle image represents the 
ROI at the second time point, and the third image shows the final, registered images. To 
differentiate between the two CT images, the CT of T0 is depicted with green and the CT 
of T1 with purple. When the two images perfectly align, the overlapping areas do not 
exhibit these distinct colors. The process is repeated three times to register all time points 
(T1, T2 and T3) to T0. 
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Figure 1. Registration of two CT images. Selected region of interest (Left, middle). Final result 
(Right). The box is used to depict the same area on both CT images and produce the correct fused 
image, as seen on the third part of the figure. 

Consequently, the organs of interest (OOIs) were segmented, as seen in Figure 2, for 
patient 5. The segmentation in T0 was performed manually, slice by slice on the axial plane 
of the CT image by an expert radiologist. Hounsfield unit (HU) thresholds were applied 
for the liver and kidneys. For the latter, the HUs ranged from −20 to 150, while for the 
liver, from 0 to 150. Then, the contours were propagated to the next time points. Accurate 
propagation depends on successful registration, which may not always be achievable due 
to internal movements of the abdominal organs. As a result, manual corrections were 
made when it was necessary for T1, T2 and T3. The liver, the spleen and the right and left 
kidneys were segmented. 

 
Figure 2. Segmented liver and spleen of patient 5 in axial slices of 4 timepoints. 

A calibration factor (CF) was needed for the quantification of the SPECT/CT images. 
The calibration factor of the system was calculated in Bq/count depending on time per 
frame. SPECT images were taken with either 10 or 20 s per frame. The calibration factors 
were 86 and 43 Bq/count, respectively, for the two acquisition times. The injected activity 
for all patients was set to 7,400 MBq. Time-activity curves (TACs) were generated for all 
segmented structures, using the Planet® software, as shown in Figure 3. Time-integrated 
activity coefficients (TIACs) in hours and time-integrated activity (TIA) in MBq∙sec were 
calculated with the interpolation method, as implemented in Planet®. S-values were cal-
culated via the convolution of the absorbed dose voxel kernel (dose kernels) with density 
correction. Finally, the mean absorbed dose was calculated using the area under the curve 
(AUC), as specified by the fitting model. In this study, both bi- and tri-exponential fittings 
were applied. The bi-exponential model is described by: 

𝑦𝑦 = 𝑎𝑎1𝑒𝑒𝑏𝑏1𝑡𝑡 + 𝑎𝑎2𝑒𝑒𝑏𝑏2𝑡𝑡 (1) 

And the tri-exponential by: 

𝑦𝑦 = 𝑎𝑎3𝑒𝑒𝑏𝑏3𝑡𝑡 + 𝑎𝑎4𝑒𝑒𝑏𝑏4𝑡𝑡 + 𝑎𝑎5𝑒𝑒𝑏𝑏5𝑡𝑡 (2) 
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where y is the average absorbed dose rate (μGy/sec), t is the time (h) and a1, a2, a3, a4, a5, 
b1, b2, b3, b4, b5 are constant values. 

Figure 3. 
TACs for the liver (green), the spleen (yellow), the right (blue) and left (red) kidney of patient 5. 

2.4. Pre-Processing 
Contours from PLANET® were exported as RT-Structure files to be used for MC sim-

ulations. GATE requires all imported data to be oriented as RAI (Right Anterior Inferior) 
and have the same dimensions. 3D-Slicer v.5.0.3 was employed to convert the contours to 
label map volumes and then for orientation and resizing [32]. The ‘Orient Scalar Volume’ 
module was used for the orientation. Then, for the resizing, we utilized the ‘Resample 
Scalar Volume’ module, which implements image resampling via itk Transforms. All im-
ages were transformed to 128 × 128 × 128 size. The resampling parameters are the spacing 
and the interpolation. The new element spacing was calculated by: 

𝑠𝑠𝑖𝑖′ =
𝑑𝑑𝑖𝑖

128
∙ 𝑠𝑠𝑖𝑖𝑖𝑖 = 𝑥𝑥,𝑦𝑦, 𝑧𝑧 (3) 

where 𝑑𝑑𝑖𝑖 is the original size and 𝑠𝑠𝑖𝑖 is the original element spacing of the i-dimension. 
Linear interpolation was used for the CT and SPECT images, while the nearest neighbor 
interpolation method was used for label maps. The new images were saved as header files 
(.mhd). 

2.5. GATE Toolkit 
The GATE v9.1 MC simulations toolkit was used in the present study to produce 

dosimetric data [33,34]. We used GATE to simulate the dosimetry corresponding to the 
biodistribution of a single time point. Dose actors were used to calculate the absorbed 
dose in voxel-by-voxel level (dose map). Following radiopharmaceutical administration, 
there is an initial phase of uptake. Subsequently, once the uptake reaches its maximum 
level, a washout phase occurs. The duration of the washout is determined by the physical 
and biological half-life of the radiopharmaceutical. The 24 h time point was chosen for the 
simulations due to the high concentration of the radiopharmaceutical in the OOIs. Conse-
quently, the SPECT/CT images and the contours of the 24 h time point (T1) were used. 
The only exception was the first cycle of patient 3, where only the 4 h, 72 h and 192 h time 
points were available and T0 was chosen instead. The SPECT images and the 177Lu 
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spectrum defined the source (activity map inserted in GATE), while the activity was set 
to 7,400 MBq. Regarding the 177Lu spectrum, it was defined through a histogram spectrum, 
originating from a point source. The energy distribution was set using the arbitrary point-
wise method of GATE (Arb). The minimum energy was set to 0 MeV and the maximum 
to 0.498 MeV. This range was selected based on the 177Lu emission spectrum [35,36]. The 
source was placed at coordinates (0,0,0) on the x, y and z axes. The angular distribution of 
the emission of the source was isotropic. The theta angle was set from 0 to 180 degrees, 
while the phi angle ranged from 0 to 360 degrees. 

The CT images were employed to generate materials from HUs and define the atten-
uation computational phantom using the ‘ImageNestedParametrisedVolume’ method. 
The emstandard_opt4 physics constructor were used to simulate the interactions of radi-
ation with matter. Emstandard_opt4 provides high accuracy electron, hadron and ion 
tracking, incorporating the most accurate standard and low energy models for electro-
magnetic physical processes [37–39]. The “DoseActor” was utilized for dose calculation, 
and was attached to the CT phantom with “Edep” and “UncertaintyEdep” enabled. This 
allowed the storage of deposited energy and the statistical uncertainty in the 3D dose map. 
The “SimulationStatisticActor” was used to record the number of events during the sim-
ulation. The Mersenne Twister generator was employed as the random generator. Each 
simulation was executed or 2 × 109 primaries, to achieve a high level of accuracy, resulting 
also to a low level of statistical uncertainty, which was calculated ≤ 2% for every organ of 
interest (OOI). In-house Python scripts were utilized to obtain the final results, regarding 
the estimation of Dose per OOI. Based on our clinical experience and the available litera-
ture, we defined the liver, spleen, right kidney and left kidney as organs of interest [40,41]. 

3. Results 
For every patient, the absorbed dose was calculated for the liver, spleen, left and right 

kidney with three methods using Planet® Dose with bi- and tri-exponential fitting, and the 
Gate Toolkit. Box-plots, as shown in Figure 4, were constructed for the absorbed dose 
calculated with every method for the OOIs. Table 2 presents the percentage differences 
between the calculation methods as calculated by: 

𝑅𝑅𝑅𝑅 =
|𝑒𝑒𝑥𝑥𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒 𝑣𝑣𝑎𝑎𝑒𝑒𝑣𝑣𝑒𝑒 − 𝑒𝑒𝑒𝑒𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝑒𝑒 𝑣𝑣𝑎𝑎𝑒𝑒𝑣𝑣𝑒𝑒|

𝑒𝑒𝑒𝑒𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝑒𝑒 𝑣𝑣𝑎𝑎𝑒𝑒𝑣𝑣𝑒𝑒
∙ 100% (4) 

In the comparison between GATE and Planet®, the absorbed doses from GATE were 
considered reference values and those calculated with Planet® were the experimental val-
ues. In the comparison between the biexponential and triexponential fitting, the biexpo-
nential was considered as reference.  
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Table 2. Differences between the calculation methods. 

Patient No. Cycle No. Liver (Difference %) Spleen (Difference %) Right Kidney (Difference %) Left Kidney (Difference %) Average Difference (%) 

  
Bi vs. 

Tri 
Bi vs. 
Gate 

Tri vs. 
Gate 

Bi vs. Tri 
Bi vs. 
Gate 

Tri vs. 
Gate 

Bi vs. Tri 
Bi vs. 
Gate 

Tri vs. 
Gate 

Bi vs. 
Tri 

Bi vs. 
Gate 

Tri vs. Gate Bi vs. Tri 
Bi vs. 
Gate 

Tri vs. 
Gate 

1 

1 3.3 18.0 15.3 

N/A 

88.4 17.5 121.3 0.0 17.7 17.7 

8.53 14.27 21.93 
2 4.5 15.2 11.5 0.3 25.6 25.3 0.0 2.3 2.3 
3 1.5 13.7 12.3 0.0 16.4 16.4 0.1 6.2 6.3 
4 4.2 8.0 4.1 0.0 17.6 17.6 0.0 13.0 13.0 

2 

1 14.4 0.9 15.5 0.0 32.1 32.1 39.0 32.5 6.2 33.6 12.5 50.3 

35.42 15.21 37.36 
2 0.0 5.8 5.8 444.1 17.5 348.9 3.3 10.3 7.4 0.0 23.0 23.0 
3 3.9 2.3 6.1 0.0 0.2 0.2 1.4 11.9 10.3 2.7 32.2 34.0 
4 16.0 18.9 5.9 6.3 4.1 10.6 2.1 15.7 18.1 0.1 23.4 23.4 

3 

1 22.9 18.4 0.3 14.2 31.1 21.3 1218.5 9.3 1095.5 0.1 15.8 15.7 

88.11 11.35 83.79 
2 27.8 11.3 42.3 23.4 15.8 3.9 0.2 9.5 9.4 6.3 12.9 20.0 
3 3.8 18.6 23.1 2.7 10.1 7.7 5.2 9.2 4.4 1.1 3.6 4.8 
4 80.1 2.4 75.7 0.3 5.9 5.6 0.0 1.4 1.4 3.2 6.4 9.8 

4 

1 N/A 

2.19 5.80 4.03 
2 3.6 3.8 0.4 3.9 7.1 3.5 4.3 9.3 5.4 2.3 3.5 1.3 
3 6.1 4.3 1.5 3.1 2.7 0.3 0.1 6.2 6.1 0.0 8.9 8.9 
4 1.1 5.6 4.6 1.8 4.4 2.6 0.0 5.8 5.8 0.0 8.0 8.0 

5 

1 6.7 4.1 2.3 11.7 11.5 1.1 0.1 6.2 6.1 2.9 5.8 3.1 

5.35 7.59 5.64 
2 17.2 4.9 11.4 6.9 13.5 7.6 6.1 10.1 4.6 16.6 10.1 4.8 
3 0.0 11.6 11.6 1.3 7.4 8.6 0.9 4.0 4.8 0.0 6.1 6.1 
4 7.9 9.8 2.8 7.4 4.0 3.1 0.0 7.4 7.3 0.0 4.9 4.9 

6 

1 5.8 12.0 6.9 

N/A 

3.5 11.6 8.5 4.4 4.0 0.2 

2.04 7.22 5.68 
2 0.0 7.4 7.4 1.6 3.9 5.6 4.2 6.4 2.5 
3 0.0 8.5 8.5 0.0 1.3 1.3 0.0 7.0 7.0 
4 4.8 14.2 10.0 0.1 4.4 4.3 0.0 5.9 5.9 
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The average relative differences between GATE and Planet® for every organ are pre-
sented in Table 3. 

Table 3. Average relative difference (%) between Planet® methods and GATE. 

 Average Relative Difference (%) 
Organ GATE vs. Planet® (bi-exp) GATE vs. Planet® (tri-exp) 
Liver 9.6 12.4 

Spleen 11.1 30.5 
Right Kidney 10.7 60.6 
Left Kidney 10.4 11.9 

 
Figure 4. Average absorbed dose calculated for liver, spleen and right and left kidney. 

Bland–Altman plots, as shown in Figure 5, were also constructed for every organ of 
interest to visualize the absorbed dose differences between Planet® (bi-exp) and GATE. 
The red and blue lines indicate the means of the differences between GATE and the biex-
ponential fitting and triexponential fitting, respectively. The dotted lines represent the 
95% confidence intervals (CIs) of the differences. 
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Figure 5. Bland–Altman plots for every organ. 

Stacked bar charts of the absorbed dose by patient are presented in Figure 6. The 
absorbed dose values are those computed by GATE, which are considered our reference 
values. 

 
Figure 6. Cumulative absorbed dose per patient for liver, spleen and right and left kidney. 

4. Discussion 
The purpose of this study was the dosimetric evaluation of Lutathera®. For the dose 

calculation, we used GATE for MC simulations and the Planet® Dose software from DO-
SIsoft. The mean absorbed doses for every organ agree with the available literature 
[16,29,41,42]. 
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Regarding the comparison between GATE and Planet®, we observe that the bi-expo-
nential fitting of the TACs presented similar results with GATE. The average relative dif-
ference between them is less than 11.1% for every organ (Table 3). The differences can be 
explained by our limited sample size (n = 15 for spleen and n = 23 for liver and kidneys), 
the method that the CF was calculated, as well as the difference in the technique of both 
methods. Planet® makes an estimation of dose while considering the TACs, in comparison 
to GATE, where only one specific time point was considered. Nevertheless, both tech-
niques are an estimation procedure that has a lot of room for improvement. 

An error-prone experimental set up may introduce uncertainties and affect dose cal-
culation. The Bland–Altman plots demonstrate that there is no proportional bias between 
GATE and Planet® (bi-exp), and the mean of the differences is close to zero for all organs. 
Moreover, we observed that most of the differences (GATE-Planet® (bi-exp)) are positive 
for all organs. This may indicate that the CF has a slightly higher value than the defined. 
However, the limits of agreement were less than 1 Gy for the spleen and the left and right 
kidneys, and slightly higher for the liver. On the other hand, the results of the tri-expo-
nential fitting are not satisfactory. The tri-exponential fitting considers an uptake phase, a 
rapid and a long-term clearance phase, which accurately describes the pharmacokinetics. 
Despite that, the relative differences between GATE and Planet® (tri-exp) are 60.6% and 
30.5% for right kidney and spleen, respectively. This indicates that four time points are 
not enough for tri-exponential fitting. Furthermore, there is a calculated value of absorbed 
doses that shows a large difference to the mean value, which may be attributed to the 
small dataset. 

Based on prior knowledge regarding renal absorbed dose tolerance from external 
beam radiation therapy, the dose limit for kidneys is 23 Gy. In addition, the biologically 
effective dose (BED) for PRRT with 177Lu has been estimated to be 40 Gy for patients with-
out risk factors for renal toxicity and 28 Gy for those with risk factors [43]. Figure 6 shows 
that none of these limits were exceeded. However, we observed that the cumulative ab-
sorbed dose indicates significant intra-patients’ variations, even though the administrated 
activity was the same. The aforementioned variations pose the need for patient-specific 
dosimetry calculation in nuclear medicine therapeutic applications. 

The main limitations of the present study are the small data sample and the lack of 
dose calculation within lesions. Further studies should be conducted in the future, com-
paring GATE and Planet® Dose (bi-exp), to obtain more robust results. 

5. Conclusions 
The main objective of this study was to perform a dosimetric evaluation of Lutathera® 

and compare the results between GATE and Planet® Dose. The findings show that the 
absorbed doses calculated using either MC simulations with GATE or the commercially 
available Planet® Dose software are acceptable. Regarding Planet®, the bi-exponential fit-
ting of the TACs is superior to the tri-exponential fitting when four time points are used. 

Overall, both toolkits can be used for the dosimetry of PRRT with Lutathera®, as they 
provide optimal and patient-specific results. 
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