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Metabolic superscan on F-18 FDG PET/CT
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 Abstract
Superscan is a classic finding identified especially in bone scintigraphy. It is generally seen in metabolic 
bone diseases and diffuse bone metastases. This case is presented to emphasize the distinction of malign-
benign of the superscan in F-18 FDG PET/CT imaging.
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Introduction

 Superscan is a classic finding identified especially in bone scintigraphy. It is generally seen in me-
tabolic bone diseases and diffuse bone metastases. This finding is characterized by diffuse homogeneous 
bone uptake of biphosphonate radiopharmaceuticals and lack of activity uptake in the kidneys in metabolic 
diseases. Metabolic bone diseases in which super scanning is defined are Paget’s disease, hyperparathyroi-
dism, rickets, osteopetrosis, osteoporosis [1]. Diffuse bone metastases are characterized by heterogeneous 
skeletal system involvement and lack of activity involvement in the kidneys. It is usually seen in prostate 
cancer and breast cancer [1].

 On the other hand, a similar finding in F-18 Fluorodeoxyglucose (FDG) Positron Emission Tomography/
Computed Tomography (F-18 FDG PET/CT) imaging has been described in very few publications [2-5]. It 
has been described in cancer cases on F-18 FDG PET imaging in the accessible literature. The superscan 
finding defined by F-18 FDG PET is similar to bone scintigraphy [2-5].

 We share the superscan from metabolic bone disease/renal osteodystrophy of a female patient with 
breast cancer and chronic renal failure observed on F-18 FDG PET/CT scan.
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Case Report

 A 39 years old female patient with breast cancer was sent for the evaluation of post chemotherapy. 
The patient, who receives regular chemotherapy treatment (paclitaxel), has been following up with routine 
F-18 FDG PET/CT controls. Our patient has been undergoing hemodialysis treatment 3 times a week since 
2012 due to idiopathic chronic kidney disease. Tc-99m MIBI dual phase parathyroid scintigraphy was 
performed on the patient due to previously elevated PTH on 2019. Parathyroid hyperplasia was detected in 
parathyroid scintigraphy (Figure 1). Before the F-18 FDG PET/CT scan, calcium, phosphorus, PTH and Dual 
Energy X-Ray Absorption meter (DEXA) measurements were performed on the patient by the oncology 
department. While calcium measurement values (last value: 11.26 mg/dl; normal range: 8.6-10.2 mg/dl) 
were generally high level, phosphorus measurement values (last value: 4.2 mg/dl; normal range: 2.6-4.5 
mg/dl) were close to the upper limit of normal. The last PTH value was above 5,000 ng/L (normal range: 
15-65 ng/L). The result of DEXA was compatible with osteopenia (t score vertebrae:-1.5 SD, femur:-1.7 SD).

Figure 1: Dual-phase 99m Tc MIBI scintigraphy imaging with 740 MBq (20 mCi). The scintigraphy was taken with an anterior-
posterior parallel hole collimator. Images were acquired at 10 minutes and 2 hours. That activity uptake was observed in the 
lower lobes of the thyroid gland in the late images in the areas indicated by the arrow. Interpreted in favor of parathyroid 
hyperplasia.

Figure 2: Whole body anterior (a) and lateral (b) Maximum Intensity Projection (MIP) images from F-18 Fluorodeoxyglu-
cose Positron Emission Tomography/Computed Tomography (FDG PET/CT) scan show diffusely increased FDG uptake in 
the costocondral joints without any abnormalities in bone structure, and absence of radiotracer excretion in the kidneys and 
bladder, like the superscan finding to be described for a bone scan.
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 During the examinations of the patient who was added to the list for renal transplantation, a nodul 
was found in her right breast. Ductal carcinoma was found as a result of the biopsy pathology.

 The patient underwent the modified radical mastectomy and lymphadenectomy after diagnosis. 
He then received chemotherapy and radiotherapy. She received radiotherapy 3 months and paclitaxel 
chemotherapy 8 months before the F-18 PET-CT imaging. We observed a super scan sign in the F-18 FDG 
PET/CT imaging. F-18 FDG showed homogeneous uptake in the skeletal system and the kidneys could not 
be clearly observed (Figure 2). Therefore, we thought that the super scan finding was due to metabolic 
bone disease rather than breast cancer metastasis.

 The superscan sign which is detected by the F-18 FDG PET/CT imaging image is rarely observed. 
Its most common causes are in myeloproliferative diseases, metastatic diseases and metabolic bone 
diseases [5,6]. In the metastatic superscan due to extensive bone metastasis, while it is characterized by 
widespread irregular F-18 FDG uptake in the skeletal system, the bladder and kidneys were not observed 
to the accumulation of F-18 FDG PET/CT [1]. However, PET/CT superscan due to metabolic bone disease is 
characterized by widespread, homogeneous increased FDG uptake, as in bone scintigraphy (Figure 2).

 When we looked laboratory results, it was seen that parathyroid hormone levels were always high. 
Hyperplasia on parathyroid scintigraphy and diffuse bone involvement on F-18 FDG PET/CT imaging 
support this diagnosis. It differed from the metastatic superscan appearance with an increase in diffuse 
homogeneous skeletal system uptake.

 This case is presented to emphasize the distinction of malign-benign of the superscan in F-18 FDG 
PET/CT imaging.
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