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Introduction

The radionuclide bone scan is the 
cornerstone of skeletal nuclear medicine 
imaging. Bone scintigraphy is a highly 
sensitive diagnostic nuclear medicine 
imaging technique that uses a radiotracer 
to evaluate the distribution of active bone 
formation in the skeleton related to 
malignant and benign disease, as well as 
physiological processes.
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Bone imaging – 99mTc HMDP/HDP/DPD

• Uptake mechanism
Radiolabelled bisphosphonates are incorporated into the surface of hydroxyapatite crystals 
in proportion with local bone vascularization and osteoblastic activity

IV administration, after 4h: 60% fixed in the skeleton, 34% excreted in urine, 6% circulation

Maximum bone accumulution 1h after tracer injection – constant up to 72h

Optimal bone-soft tissue ratio between 2-3 h PI
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Bone imaging - 99mTc HMDP/HDP/DPD

• Indications
• Confirm/exclude specific bone disease (oncology/rheumatology/ orthopaedics/…)

• Explore unexplained symptoms (musculoskeletal or bone pain)

• Metabolic assessment of the skeleton prior to start of therapy (Xofigo)
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Multimodality 
imaging: SPECT/CT

• Functional information + 
anatomical information

• First SPECT/CT in 1999 by GE, 
low dose 1 slice CT

• Today: high resolution and fast 
diagnostic CT systems
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The origins of SPECT and SPECT/CT. EJNMMI 2013.
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EANM Guidelines bone scintigraphy

6www.belnuc.be  |  facebook.com/BELNUC

2016
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EANM Guidelines
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- KNEE: “ consider early-
phase SPECT/CT: might be 
helpful in inflammation 
and infection”

- FOOT: ???
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What about blood pool SPECT/CT?

• LITERATURE
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The Added Value of Bloodpool SPECT/CT in Painful Non-Operated Foot and 

Ankle Undiagnosed With Standard Three-Phase Bone Scintigraphy. 

Cuvilliers et al. Front. Med. 2021.

• 3 phase bone scintigraphy is imaging method of choice to establish the etiological diagnosis 
of painful lower extremities

• Bloodpool SPECT outperforms planar imaging in the assessment of total knee arthroplasty 
(Verschueren et al.)

• Prevalence of extra osseous pathologies 

• Complex anatomy of feet and ankles

BLOOD POOL SPECT/CT:
- could be of interest in exploration of pain in 

lower extremities

- could detect extraosseous pathology
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Methods

• 133 patients

• Tc-99m-HMDP

• Planar 2 min early dynamic 
and bloodpool feet/ankles

• Late phase planar WB and 
SPECT/CT feet/ankles

• + bloodpool SPECT/CT 
feet/ankles 7-14 min after 
injection

FIGURE

Cuvilliers et al. Front. Med. 2021.   
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Results

FIGURE 2 | Images of three-phase bone scintigraphy from three patients with right
lower extremity pain, including images provided by bloodpool SPECT/CT (in orange
boxes).
Patient (A) was a 62-year-old man referred for suspicion of right lateral malleolus
stress fracture. Bloodpool SPECT/CT revealed intense uptake along peroneal
tendons, highly suggesting the diagnosis of right peroneal tendonitis.
Patient (B) was an 81-year-old woman with pain of the right ankle and anterior
tarsus, suspected with stress fracture. Bloodpool SPECT/CT revealed focal uptake
at the insertion of the anterior tibial tendon, leading to set the diagnosis of right tibial
anterior tendonitis.
Patient (C) was a 60-year-old woman, suffering from right medial ankle pain. Planar
bloodpool and late phase SPECT/CT images were compatible with a posterior tibial
tendonitis with a low diagnostic confidence. Bloodpool SPECT/CT substantially
increased the diagnostic confidence for posterior tibial tendonitis and revealed
intense focal uptake at the insertion of the anterior tibial tendon, evocative of
associated right tibial anterior tendonitis.
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Results

Cuvilliers et al. Front. Med. 2021.   
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Results / conclusions

• Extra osseous pathology: common cause of symptoms

• Addition of bloodpool SPECT/CT changed diagnostic conclusion in 24,6 % of lower
extremities (tendonitis)
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Conclusions

• Addition of bloodpool SPECT/CT tot standard 3pBS for the exploration of painful 
lower extremities increased the diagnostic yield and enhanced the diagnostic 
conficence. 

• Improve feasibility and comfort of patients: blood pool SPECT/CT instead of planar 
images

Cuvilliers et al. Front. Med. 2021.   
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What about blood pool SPECT/CT?

• LITERATURE

14www.belnuc.be  |  facebook.com/BELNUC

Bloodpool SPECT as a part of bone SPECT/CT in painful total knee 

arthroplasty (TKA): validation and potential biomarker of prosthesis 

biomechanics. Verschueren et al. EJNMMI 2019. 

- TKA is accepted as a successful intervention for end-stage osteoarthritis, it is 
estimated that 20—30% of patients are not pain free or satisfied after TKA

- Recurrent pain: septic loosening, aseptic mechanical intra-articular or extra-
articular complications

- Bloodpool SPECT: more accurate localisation – easier comparison to late SPECT/CT 
images
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Results

Verschueren et al. EJNMMI. 2019.   

Lateral femoral uptake: 
important marker of 
biomechanical 
prosthesis failure
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Results / conclusions

Superior for assessment of 
tibial and patellar regions: 
differentiate between local 
stress and loosening of the 
tibial component

Verschueren et al. EJNMMI. 2019.   
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Conclusions

• SPECT/CT outperforms planar bone imaging (patients with and without 
arthroplasty)

• Bloodpool SPECT: higher inter rater agreement and higher rater confidence

• True imaging biomarker of prosthesis biomechanics

• Identifying uptake patterns –> particular clinical/surgical diagnoses

Verschueren et al. EJNMMI. 2019.   
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What about blood pool SPECT/CT?
• Our indications? 
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 EXPLORATION OF UNEXPLAINED SYMPTOMS: polyarthritis

 BONE DISEASE
Rheumatology

Bone and joint infections

Orthopaedics

Paediatrics

RA, SAPHO, SI-itis, enthesopathy (e.g. fasciitis plantaris), CRPS

Osteomyelitis, septic arthritis, septic loosening/mechanical complication of arthroplasty

Periostitis, enthesopathy, radiological occult stress related fractures

Osteoïd osteoma, osteochondritis of the hip
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What about blood pool SPECT/CT?

• Technique/ Acquisition parameters
• Matrix size: 128x128

• Zoom: 1,00

• Both detectors

• Orientation: Head Out

• Patient position: Supine

• Degrees of rotation: 180

• Number of views: 30

• Time per view: 9 sec

• Detector configuration: 180
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4,5 min
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What about blood pool SPECT/CT?

• What to keep in mind

use in lower extremities

movement!

• Radiation dose? 
• Low dose CT
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Examples
• Woman, 47 years old, pain right foot and ankle: normal blood pool SPECT

21www.belnuc.be  |  facebook.com/BELNUC



B E L G I A N  S O C I E T Y  O F  N U C L E A R  M E D I C I N E

Examples
• Woman, 47 years old, pain right foot and ankle
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Examples
• 49 year old woman, pain MT4, right foot
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Examples
• 49 year old woman, pain MT4, right foot
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Examples
• 66 year old woman, exclude stress fracture
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Examples
• 66 year old woman, exclude stress fracture
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Examples
• 46 year old man, osteotomy left calcaneus 1 year ago, pain, loosening? 
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Examples
• 46 year old man, osteotomy calcaneus 1 year ago, pain, loosening? 
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Examples
• 46 year old man, osteotomy calcaneus 1 year ago, pain, loosening? 
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Examples
• 46 year old man, osteotomy calcaneus 1 year ago, pain, loosening? 
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Thank you! 
Questions? 
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