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Abstract 

The metaiodobenzylguanidine (MIBG) scan is one of the most sensitive noninvasive lesion 

detection modalities for neuroblastoma. Unlike 123I-MIBG, 124I-MIBG allows high-resolution 

positron emission tomography (PET). We evaluated 124I-MIBG PET/CT for its diagnostic 

performance directly compared to paired 123I-MIBG scans. 

Methods: Prior to 131I-MIBG therapy, standard 123I-MIBG scans (5.2 MBq/kg) that include 

whole-body (anterior-posterior) planar scans and focused field of view (FOV) single photon 

emission computed tomography combined with CT (SPECT/CT) as well as whole-body 124I-

MIBG PET/CT (1.05 MBq/kg) were performed in 7 patients. After therapy, 2 of 7 patients also 

completed 124I-MIBG PET/CT as well as paired 123I-MIBG planar and SPECT/CT scans. One 

patient received 124I-MIBG PET/CT only after therapy. We evaluated all 8 patients who showed 

at least one 123I-MIBG-positive lesion with a total of 10 scans. In 8 pairs, 123I-MIBG and 124I-

MIBG were performed within 1 month of each other. Locations of identified lesions, the number 

of total lesions, and the Curie scores were recorded for 123I-MIBG and 124I-MIBG scans. Finally, 

for five patients who completed at least three PET/CT scans after administration of 124I-MIBG, 

we estimated the effective dose of 124I-MIBG. 

Results: 123I-MIBG whole-body planar scans, focused FOV SPECT/CT scans, and whole-body 

124I-MIBG PET scans found 25, 32, and 87 total lesions respectively. There was a statistically 

significant difference in detecting lesions on 124I-MIBG PET/CT as compared to 123I-MIBG 

planar scans (P < 0.0001) and 123I-MIBG SPECT/CT (P < 0.0001). The Curie scores were also 

higher for 124I-MIBG PET/CT as compared to those for 123I-MIBG planar and SPECT/CT in 6 

out of 10 scans. 124I-MIBG PET/CT demonstrated better detection of lesions throughout the body 

including chest, spine, head and neck, and extremities. The effective dose estimated for patient-
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specific 124I-MIBG was approximately ten times that of 123I-MIBG; however, given that we 

administered a very low activity of 124I-MIBG (1.05 MBq/kg), the effective dose was only 

approximately twice that of 123I-MIBG despite the large difference in half-lives (100 vs. 13.2 

hours).  

Conclusion: The first in human use of low-dose 124I-MIBG PET for monitoring disease burden 

demonstrated superior tumor detection capability as compared to 123I-MIBG planar and 

SPECT/CT scans. 
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INTRODUCTION 

 

Neuroblastoma is the most common cancer in children less than 1 year old and accounts for 

approximately 6-8% of all cancers in children (1). Approximately 90% of neuroblastoma cases 

are diagnosed before the age of 5 years.  Neuroblastoma develops along the sympathetic nervous 

system with approximately 80% of the tumors occurring in the abdomen (2). Metastatic disease 

is found in about half the cases at the time of diagnosis, with most frequent sites of metastatic 

disease being bone and bone marrow, involving osseous structures from the skull and spine to 

appendicular skeleton, followed by liver, and skin (3). There are several factors that are involved 

in staging and risk classification of neuroblastoma, defined by the recent International 

Neuroblastoma Risk Group system (INRG) (4). Initial assessment of tumor extent uses the INRG 

staging of L1 (localized tumor without image-defined risk factors for surgery), L2 (locoregional 

tumor with image-defined risk factors), and M (metastatic) or MS (metastatic in infant <18 

months with metastases limited to liver, skin and bone marrow) (5). Other clinical an biologic 

risk factors include age, MYCN gene status, tumor cell histology and ploidy. Based on INRG 

staging system (INRGSS), 123I-metaiodobenzylguanidine (MIBG) planar scintigraphy is 

recommended prior to tumor excision during diagnosis of neuroblastoma and during follow-up 

after treatment for monitoring extent of tumor and response to therapy (3,6). Previous studies 

showed that 123I-single photon emission computed tomography combined with CT (SPECT/CT) 

imaging provides better assessment of metastatic disease as compared to planar 123I-MIBG 

imaging due to improved anatomical localization and improved lesion contrast in SPECT/CT 

versus planar imaging (7,8).  
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Iodine-124 is a positron-emitting radionuclide that has 4.2 day half-life, making it 

attractive for delayed clinical imaging and dosimetry. 124I-MIBG PET has been used for imaging 

of malignant pheochromocytoma demonstrating improved tumor delineation due to higher 

resolution images as compared to 123I-MIBG SPECT (9). We have previously shown that 124I-

MIBG PET/CT can be used in children with neuroblastoma for accurate tumor dosimetry before 

131I-MIBG therapy (10,11). 

In our study, we performed PET/CT imaging studies using no-carrier-added 124I-MIBG in 

all patients, which is particularly important since it is a direct match to a recently approved no-

carrier-added 131I-MIBG (Azedra®, Progenics Pharmaceuticals). Here, we report the results of 

first-in-human imaging studies with no-carrier-added 124I-MIBG PET/CT in patients with 

neuroblastoma.   

 

MATERIALS AND METHODS 

 

Subjects 

Patients were eligible who had relapsed or refractory high-risk neuroblastoma, with confirmation 

of the diagnosis by histologic verification of the tumor, or by typical infiltration of tumor cells in 

bone marrow with elevated urinary catecholamines.  They also had age greater than or equal to 

three years, and had consented to 131I-MIBG treatment. Patients who required general anesthesia 

for MIBG imaging studies were excluded. The study was approved by our institutional review 

board and informed consent was obtained from all subjects and/or guardians. 

 

Imaging 
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No-carrier added 124I-MIBG was either synthesized using resins provided by our industry 

collaborator (Progenics Pharmaceuticals, New York, NY) at our institution, or purchased from a 

commercial radiopharmacy (3D Imaging, Little Rock, AR) under IND#113907. No difficulties 

were encountered in the supply of 124I MIBG and in quality assurance steps during our study. 

124I-MIBG PET/CT scans were obtained on a Discovery VCT PET/CT camera (GE Healthcare) 

for 6 patients and a Gemini TF PET/CT camera (Philips Healthcare) for 2 patients. There were 

no significant differences that could impact clinical interpretation between the PET scans 

performed on either the Discovery VCT or Gemini TF. This imaging study was performed in 

parallel with a pretherapy dosimetry study for 5 patients; therefore these 5 patients imaged prior 

to MIBG therapy had multiple imaging timepoints with 24 hr scan being used for image 

interpretation, while post therapy scan was a single scan at 24 hours after 124I-MIBG 

administration. For those who did not complete multiple time points for the pretherapy dosimetry 

study, as for the post therapy scan, only 24 hour imaging time point was captured after 124I-

MIBG administration. Because of the low activity of 124I-MIBG administered, PET data were 

acquired for at least 4 minutes per bed position.  123I-MIBG scan using whole body planar 

imaging as well as focused field of view (FOV) SPECT/CT was performed on all patients 24 

hours after 5.2 MBq/kg of the radiotracer administered. The studies were performed between 

2013 and 2017. Lesion locations, total number of lesions, and Curie scores (3) were recorded 

using two independent interpretations by two nuclear medicine physicians (MHP, RH). Curie 

score was calculated per standard method as described below for 123I-MIBG and 131I-MIBG 

planar scans. For 124I-MIBG PET, the Curie score was calculated using the MIP images. Planar, 

SPECT, and PET/CT scans that were compared in terms of lesion number and Curie score were 

performed within 1 month of each other. All positive lesions were confirmed on cross-sectional 
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imaging. The scoring was performed based on division of the body into nine anatomic sectors for 

osseous lesions (skull, upper arms, lower arms, chest, upper spine, lower spine, pelvis, upper 

legs, and lower legs) and a separate section for any extraosseous metastases as described in 

Matthay et al. (12). In each of the regions, the lesions were scored as 0 for no lesion within the 

segment, 1 for one lesion within the segment, 2 for more than one lesion per segment, and 3 for 

greater than 50% involvement of the segment. The absolute score was obtained by adding the 

scores of all the segments. There was a high concordance rate between the two reads with Fleiss’ 

kappa measuring 0.783 (CI: 0.6417, 0.9702). Upon discrepancy between the readers, the higher 

value was used for the study.  

 

Radiation dosimetry of 124I-MIBG 

For the five patients who completed 124I-MIBG dosimetry scans, we performed full dose 

estimation, particularly for effective dose. For the dosimetry of 124I-MIBG, PET imaging was 

performed within the first 4 hours after injection, 24 hr, 48 hr, and 120 hr after administration of 

124I-MIBG. The general method for our dose calculation was described previously (10). For the 

current study, one improved technique, using patient-specific CT as a voxelized phantom for 

Monte Carlo simulation, over what was reported before. From organ doses calculated from the 

Monte Carlo simulation combined with time-integrated activity coefficients (TIACs), also 

known as residence times, derived from 3 or 4 PET/CT images, ICRP103 weighting factors were 

applied, and effective doses for each patient were calculated.  

 

Statistical analysis 
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Continuous variable data were analyzed across pretreatment and posttreatment scans using two 

samples t-tests. Categorical variable data were analyzed with chi-squared test. Statistical analysis 

was performed on STATA (StataCorp, College Station, Texas). 

 

RESULTS 

In our study, 5 of the enrolled patients also underwent 131I-MIBG therapy for widely metastatic 

neuroblastoma and 8 total patients underwent the paired imaging with standard whole body 

planar and focused FOV SPECT/CT 123I-MIBG. In the five patients who received therapy, 

pretherapy whole body 124I-MIBG PET/CT was performed and in two patients both pretherapy 

and follow up posttherapy 124I-MIBG PET/CT were performed. The mean age of the patients we 

evaluated was 11.6 with the range of 6 – 23.  

 

Detection of lesions using 124I-MIBG PET/CT versus 123I-MIBG scans 

123I-MIBG whole-body planar scans, focused FOV SPECT/CT scans, and whole-body 124I-

MIBG PET scans found 25, 32, and 87 lesions respectively in 10 sets of matched scan data 

(Figure 1). All but one (i.e., 24) lesion detected by 123I-MIBG planar scans were clearly detected 

on 124I-MIBG PET/CT. The single lesion that was not detected by 124I-MIBG PET/CT but 

detected by 123I-MIBG planar scan was located in the thoracic spine. Evaluation of 124I-MIBG 

uptake within the thoracic spine for this patient was limited due to significant motion of the 

patient during that section of the scan and background uptake, which affected detection of this 

lesion.  However, 62 lesions that were detected on 124I-MIBG PET/CT were not detected by 123I-

MIBG planar scans and 55 lesions not detected by 123I-MIBG SPECT/CT (Figure 1A). The 
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difference in detection of individual lesions on 124I-MIBG PET/CT was statistically significant as 

compared to 123I-MIBG planar scans (P < 0.0001) and 123I-MIBG SPECT/CT (P < 0.0001). 

 

Higher lesion detection by 124I-MIBG PET results in higher Curie scores 

Ten 124I-MIBG PET scans that were performed within 2 weeks of 123I-MIBG planar imaging 

scans. Curie scores were obtained by blinded review by two nuclear medicine physicians with 

expertise in pediatric imaging. Out of 10 scans, 6 had higher Curie scores on 124I-MIBG PET/CT 

as compared to 123I-MIBG planar imaging scans and 4 had higher Curie scores than 123I-MIBG 

planar and SPECT/CT combined interpretation (Figure 1B). 

 

Localization of lesions based on the part of the body 

Cross-sectional imaging provides an advantage in localizing lesions with complex 3D structures. 

In our patient cohort, 124I-MIBG PET/CT was more sensitive in detecting lesions within the chest 

with the chest component of the Curie score being higher in 4 patients as compared to planar 

imaging and in 3 patients as compared to SPECT/CT.  In head and neck region, two patients had 

higher head components of the Curie scores as compared to planar imaging and one patient had 

higher scores as compared to SPECT/CT (Figure 2 and Supplemental Tables 1-8).  Another 

region of high discrepancy between the planar imaging read and the PET/CT were thoracic and 

lumbar spine.  In thoracic spine, there were four patients with higher component score on 

PET/CT as compared to 123I planar imaging and two patients as compared to SPECT/CT.  These 

results suggest, that 124I-MIBG PET/CT is better at detecting lesions within chest, spine, and 

head and neck regions than SPECT/CT, which are traditionally evaluated with SPECT/CT for 

more accurate lesion detection than planar imaging.   
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Radiation exposure from low-dose 124I-MIBG PET/CT compared to 123I-MIBG planar 

imaging and SPECT/CT 

There is a significant difference in half-lives between 124I and 123I, with the former being 100 

hours and the latter being 13.2 hours.  This potentially can result in higher effective dose for 

patients undergoing 124I-MIBG. In our study, the estimated effective doses were, 0.161 

mSv/MBq for 122-kg female, 0.235 mSv/MBq for 63-kg male, 0.339 mSv/MBq for 40-kg male,  

0.706 mSv/MBq for 29-kg female, and 0.795 mSv/MBq for 23-kg female patients. These 

effective dose values were in a good agreement with our estimated effective doses for human 

subjects extrapolated from the data obtained in murine models (13), The previously estimated 

effective doses, using ICRP103 weighting factors, were 0.252 mSv/MBq for 73.7-kg male, 0.342 

mSv/MBq for 57-kg female, 0.388 mSv/MBq for 56.8-kg 15-year old, 0.578 mSv/MBq for 33.2-

kg 10-year old, 1.027 mSv/MBq for 19.8-kg 5-year old. These values are approximately 10 times 

higher than those of 123I-MIBG (0.019 mSv/MBq for 73.7-kg male). However, the effective dose 

for 124I-MIBG scan (1.05 MBq/kg administered) was only approximately twice the dose for 123I-

MIBG scan (5.2 MBq/kg administered) because of the low administered dose protocol.  

 

DISCUSSION 

 

Accurate detection of metastatic disease is critical in high-risk neuroblastoma because 

semiquantitative MIBG scoring has been shown to correlate with patient outcomes at diagnosis 

(12) and during treatment (14,15). Curie score has been developed for planar 123I-MIBG scans 

for detection and quantitation of metastatic disease (16), but may be prone to interpretation bias 
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when there is faint uptake or difficulty in identification of disease within anatomically complex 

regions of head and neck, spine, chest, and pelvis. To circumvent this limitation, many 

institutions perform limited SPECT/CT of abdomen and pelvis to improve detection of disease 

with modification of the Curie score to reflect findings on planar and SPECT/CT images. Whole 

body SPECT/CT is not routinely performed in clinical practice due to the length of exam, which 

can take up to more than an hour. On the other hand, whole body PET/CT can be performed 

within 40 minutes even with a low-dose protocol similar to that utilized in our study, and can 

provide a single unified semiquantitative score for patient metastatic status. 

To the best of our knowledge, our study is first-in-human imaging of metastatic 

neuroblastoma with 124I-MIBG PET/CT. We demonstrated that there is superior tumor detection 

capability by 124I-MIBG PET/CT as compared to those of 123I-MIBG planar and SPECT/CT 

imaging.  The increased detection of tumors also translated to higher Curie scores in patients as 

interpreted by two board-certified nuclear medicine physicians. The lesions that were better 

detected on 124I-MIBG PET were predominantly within the chest, spine, head and neck region, 

and upper and lower extremities. The long half-life of the 124I-MIBG allowed subsequent 

imaging of patients over the course of 3 days, thus allowing quantitative assessment of 124I-

MIBG dynamic binding and allows better prediction of dosimetry in addition to diagnostic 

quality imaging. Effective dose to the patients in our study was only twice of the 123I-MIBG 

scan; therefore this tracer could be considered a safe alternative for patients with metastatic 

neuroblastoma.   

One limitation of our study was the small number of patients, which may have been due 

to the fact that most children with neuroblastoma are young and would require anesthesia for 

these additional studies. We had 10 124I-MIBG PET scans performed on 8 patients during 
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different time points of their treatment with 131I-MIBG therapy, with the majority imaged prior to 

treatment. Because few patients consented to the follow up 124I-MIBG PET/CT scan, information 

is lacking on evaluation of response and correlation with progression-free survival.  Now that we 

have established the much greater sensitivity for detection of metastatic disease than the standard 

123I-MIBG, further research on this radiotracer in a larger number of patients is indicated, 

without the need for concomitant 123I-MIBG scans. Also, for patients who received both serial 

124I-MIBG scans and 131I-MIBG therapies, we did not have serial 131I-MIBG scan data to 

calculate the absorbed dose from 131I-MIBG therapy and to compare 131I-MIBG doses with 

predicted doses from 124I-MIBG scans. Although we had limited data to compare predicted 

lesion doses with therapy response for these patients, the number of patients is too small to claim 

any statistical significance at this point. Further research into detection of neuroblastoma with 

low uptake of MIBG-based tracers (i.e., 123I-MIBG and 124I-MIBG) and comparison to 18F-

fluorodeoxyglucose (FDG) PET will also be needed to establish the role of 124I-MIBG PET will 

play in clinical management of patients. This will establish the role of improved detection of 

metastatic disease in diagnosis and monitoring  of metastatic neuroblastoma. Effective dose 

calculated for 124I-MIBG in our cohort was in the range of 0.161 – 0.795 mSv/MBq, as we 

showed all calculated values for each individual we evaluated in the Results section above, 

which is approximately 10-20 times of the effective dose of FDG in the pediatric population 

(17). For this reason, we chose to inject a very low amount of activity (1.05 MBq/kg) with the 

trade-off of scanning longer time and noisy images overall.  Hence, we propose that 124I-MIBG 

PET/CT may play an important role in follow up imaging of patients and further investigation 

into negative predictive value of this test for patient outcomes is under way.  
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KEY POINTS  

 

QUESTION: Is low-dose no-carrier-added 124I-MIBG PET/CT superior to 123I-MIBG planar 

and SPECT/CT imaging for monitoring disease burden in patients with relapsed neuroblastoma? 

 

PERTINENT FINDINGS: At a low effective dose (~2 times of that of 123I-MIBG), 124I-MIBG 

PET/CT scans showed a statistically significant superior detection of lesions when compared to 

123I-MIBG planar and SPECT/CT scans. The Curie scores were also shown to be higher with 

124I-MIBG PET/CT in 6 out of 10 scans evaluated in the stuy. 

 

IMPLICATIONS FOR PATIENT CARE: 124I-MIBG PET/CT may replace currently performed 

123I-MIBG planar and SPECT/CT in monitoring disease burden in patients with replased 

neuroblastoma. 
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Figures 

 

 

Figure 1: 124I-MIBG PET/CT detects more lesions than 123I-MIBG planar imaging, 123I-

MIBG SPECT/CT and results in higher Curie Scores. (A) The number of lesions were 

quantified on 123I-MIBG planar and SPECT/CT scans and compared to number of lesions 

identified on 124I-MIBG PET scans among all 8 patients. There is a statistically significant 

difference in the amount of lesions detected on 124I-MIBG PET scan as compared to 123I-MIBG 

planar or SPECT/CT imaging.  (B) Curie score comparison between 123I-MIBG planar scan, 

SPECT/CT, and 124I-MIBG PET scans demonstrates higher overall curies scores on PET 

imaging. The Curie score was determined by two nuclear medicine physicians for each scan and 

there were higher Curie scores on 124I-MIBG PET scan for 6 scans as compared to planar and 

SPECT/CT 123I-MIBG.   
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Figure 2: Regional Curie score components are better evaluated on 124I-MIBG PET as 

compared to 123I-MIBG planar and SPECT CT. 123I-MIBG planar imaging of same patient is 

compared to 124I-MIBG PET imaging.  Planar anterior and posterior views are included.  124I-

MIBG PET 3D volume rendering and cross-sectional superimposed images are demonstrated to 

the right. Better detection of lesions was predominantly noted within the chest, extremities, 

spine, and head and neck regions. In this patient, lesions within the chest, upper arms, and head 

were better detected on 124I-MIBG PET.  
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Supplemental Tables 1-8: Curie score measurements in individual patients in pre-therapy 

and post-therapy imaging with description of the score by anatomical location. Individual 

patients are represented in 1-8. 
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1 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 1 
 

2 
  

0 
Chest 0 

 
2 

  
0 

T spine 0 
 

0 
  

0 
L spine 0 

 
0 

  
0 

Pelvis 2 
 

2 
  

0 
Upper 
Arms 

0 
 

1 
  

0 

Lower 
Arms 

0 
 

0 
  

0 

Femurs 1 
 

2 
  

0 
Lower 
Legs 

0 
 

0 
  

0 

Soft tissue 0 
 

0 
  

0 
Total score 4 

 
9 

  
0 
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2 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 2 
 

2 2 2 2 
Chest 2 

 
2 2 2 2 

T spine 2 
 

3 3 3 3 
L spine 2 

 
3 3 3 3 

Pelvis 2 
 

2 2 2 2 
Upper 
Arms 

3 
 

3 3 3 3 

Lower 
Arms 

0 
 

0 0 0 0 

Femurs 3 
 

3 3 3 3 
Lower 
Legs 

2 
 

2 2 2 2 

Soft tissue 0 
 

0 0 0 0 
Total score 18 

 
20 20 20 20 
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3 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 0 
  

0 0 0 
Chest 0 

  
0 1 1 

T spine 0 
  

0 1 1 
L spine 0 

  
0 2 2 

Pelvis 2 
  

2 2 2 
Upper 
Arms 

0 
  

0 0 0 

Lower 
Arms 

0 
  

0 0 0 

Femurs 0 
  

0 0 2 
Lower 
Legs 

0 
  

0 0 0 

Soft tissue 0 
  

0 0 0 
Total score 2 

  
2 6 8 

 
  



  5 

4 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 0 0 0 0 
  

Chest 0 0 1 0 
  

T spine 0 0 0 0 
  

L spine 0 0 0 0 
  

Pelvis 0 0 0 0 
  

Upper 
Arms 

0 0 0 0 
  

Lower 
Arms 

0 0 0 0 
  

Femurs 0 0 0 0 
  

Lower 
Legs 

0 0 0 0 
  

Soft tissue 2 2 2 0 
  

Total score 2 2 3 0 
  

 
 
 
 
 
  



  6 

5 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 2 2 1 0 0 
 

Chest 0 0 2 0 0 
 

T spine 0 0 1 0 0 
 

L spine 0 0 0 0 0 
 

Pelvis 0 0 0 0 0 
 

Upper 
Arms 

0 0 0 0 0 
 

Lower 
Arms 

0 0 0 0 0 
 

Femurs 0 0 1 1 1 
 

Lower 
Legs 

0 0 1 0 0 
 

Soft tissue 0 0 0 0 0 
 

Total score 2 2 6 1 1 
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6 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 0 0 0 
   

Chest 0 0 0 
   

T spine 0 0 0 
   

L spine 0 0 0 
   

Pelvis 0 0 0 
   

Upper 
Arms 

0 0 0 
   

Lower 
Arms 

0 0 0 
   

Femurs 1 1 1 
   

Lower 
Legs 

0 0 0 
   

Soft tissue 0 0 0 
   

Total score 1 1 1 
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7 Pre-Therapy Curie Score Post-Therapy Curie Score   
I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 1 1 2 
   

Chest 1 1 2 
   

T spine 0 0 2 
   

L spine 2 2 2 
   

Pelvis 2 2 2 
   

Upper 
Arms 

0 0 2 
   

Lower 
Arms 

0 0 2 
   

Femurs 2 2 2 
   

Lower 
Legs 

1 1 2 
   

Soft tissue 0 0 0 
   

Total score 9 9 18 
   

 
  



  9 

8 Pre-Therapy Curie Score Post-Therapy Curie Score 
Pt 1010 I-123 MIBG 

Planar 
imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

I-123 MIBG 
Planar 

imaging 

I-123 MIBG 
SPECT 
imaging 

I-124 MIBG 
PET 

Head 2 2 2 
   

Chest 2 2 2 
   

T spine 2 2 2 
   

L spine 2 2 2 
   

Pelvis 2 2 2 
   

Upper 
Arms 

2 2 2 
   

Lower 
Arms 

0 0 0 
   

Femurs 2 2 2 
   

Lower 
Legs 

0 0 0 
   

Soft tissue 0 0 0 
   

Total score 14 14 14 
   

 

 
 


