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Learning Objectives

 To refresh our understanding about the use of SPECT/CT in
imaging certain infectious processes

 To revise recent literature regarding the role of SPECT/CT in
infection imaging

 To try making our reports more informative, descriptive and
conclusive after the addition of SPECT/CT acquisition to
conventional radionuclide infection imaging procedures

 Disclosures: None
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Introduction

 SPECT/CT is showing great promise to improve the specificity of
planar imaging and SPECT alone.

 New era of multi-modality imaging with hybrid technology is
broadening the scope of Nuclear Medicine.

 Advent of Hybrid Imaging Systems (SPECT/CT) has resulted in fusion
of functional and anatomical data.

 Ultimate Goal: Improved patient management

* Gnanasegaran et al. Semin Nucl Med 2009;39:431-42
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Introduction

 Radionuclide imaging has been used to detect and localize infectious
and inflammatory diseases for over five decades.

 Many infection seeking agents are available but none of them is
“ideal”.

 Advent of Hybrid Imaging Systems whether PET/CT or SPECT/CT
have resulted in increased sensitivity and specificity of detecting and
localizing an infectious process.

 SPECT/CT has incremented the diagnostic capability of
conventional scintigraphic infection imaging procedures.

Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Infection seeking agents

 Gallium 67 citrate

 Tc-99m MDP

 Radio-labelled Leukocytes

 Tc-99m HMPAO

 In-111 oxine

 Radio-labelled Anti-granulocyte Antibody

 Tc-99m Sulesomab

 F-18 FDG

 Novel agents
Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Gallium 67

 Gallium 67 has demonstrated high sensitivity for both acute and
chronic infectious processes as well as non-infectious inflammation.

 Tracer activity parallels acute inflammation returning to normal as
the disease process resolves.

 Clinical scenarios:

 Fever of Unknown Origin (FUO)

 Sarcoidosis

 Pulmonary Infections (PCP)

 Pulmonary toxicity (Bleomycin or Amiodarone)

 Malignant Otitis Externa
Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Gallium 67 SPECT/CT

 Gallium 67 scintigraphy is primarily characterized by poor spatial
resolution and low specificity due to paucity of anatomical and
morphological information.

 Bar-Shalom et al studied patients with multiple infectious conditions
including FUO.

 They concluded that SPECT/CT was found to be beneficial in
determining the precise anatomical sites of infection in 85% of the
discordant studies.

 It was found particularly useful in the chest and abdomen.

Bar-Shalom RB et al: 2006; J Nucl Med 587-594
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Posterior View
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Posterior View

Courtesy: Pubmed-Medline
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Tc-99m MDP

 Three phase scintigraphy with Tc-99m MDP has been extensively used in
evaluation of osteomyelitis.

 Radionuclide procedure of choice for diagnosing osteomyelitis in non-violated
bone i.e. bone that is not affected by underlying conditions.

 Detects the process 7-14 days before radiological changes occur.

 Reported Sensitivity 90-100%.

 Reported Specificity 70-95%.

 In adults a negative bone scan essentially rules out infection.

 A 4th phase at 24 hours post injection can be done to increase specificity in some
cases.

 Overall accuracy of bone scan/Ga-67 is approximately 65-80%.

Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Tc-99m MDP SPECT/CT

 Three phase bone scintigraphy and MRI are considered the modalities of choice
for diagnosing osteomyelitis. MR imaging assesses the associated soft tissue
complications (Overall sensitivity 92-100% & specificity 89-100%).

 MRI has limitations:

 Replacement of marrow fat with edema and exudate results in:

 Decreased signal on T1 and increased signal on T2 weighted images

 Non-Specific: Acute infarction, fracture or even tumour

 CT is more sensitive to detect cortical destruction.

Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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 Horger et al assessed that SPECT/CT correctly classified 85% of
indeterminate scintigraphic bone lesions compared to 36% using SPECT
alone*.

 Romer et al also showed that SPECT/CT classified 92% of indeterminate
lesions on SPECT**.

 Result: You reach a definitive diagnostic conclusion

* AJR Am J Roentgenol 2004;183:655-661

**J Nuc Med 2006;47:1102-1106
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Tc-99m labelled WBC’s

 Used for diagnosis of complicated osteomyelitis after fractures and surgery i.e. in
violated bone, vascular graft infections and various soft tissue insults.

 The overall sensitivity and specificity of Tc-99m HMPAO labelled leukocytes is
88% and 91% respectively for osteomyelitis in previously violated bone.

 Performed only after a positive three phase bone scintigraphy.

 Labelled leukocytes imaging is the procedure of choice for evaluation of patients
with diabetic foot.

 Tc-99m HMPAO: Sensitivity 90% & 93%; Specificity 86% & 100%.

 In-111: Sensitivity between 72-100%; Specificity between 67-100%.

 Tc-99m HMPAO/Three phase Bone: 92.6% & 97.6%. Useful for Charcot
Osteoarthropathy.

 Useful for soft tissue infective foci.
Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Tc-99m labelled Anti-granulocyte Antibodies

 Most commonly used is practice is Sulesomab (Leukoscan).

 Indicated as an adjunct in diagnostic imaging of infection/inflammation, in
suspected osteomyelitis, including patients with diabetic foot ulcers.

 Tc-99m MDP bone scan has a low specificity. Follow up Tc-99m Sulesomab
reduces the false positive rate of Tc-99m MDP bone imaging.

 Overall sensitivity & specificity for diagnosing infection is 86% and 72%
respectively.

 In diabetic foot ulcers the diagnostic accuracy when compared to In-111 & Tc-99m
HMPAO labelled leukocytes was observed not to significantly different (81% &
75% respectively).

Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Tc-99m labelled Anti-granulocyte Antibodies

 Horger et al (2003) showed that SPECT/CT changed the
interpretation of radio-immuno-scintigraphy in 28% of suggestive foci
evaluated in 27 patients with relapsing post traumatic osteomyelitis.

 Graute V et al (2010) concluded that SPECT/CT substantially
improves the utility of Tc-99m labelled anti-granulocyte antibodies
for diagnosis and localization of joint infections and provide
information on the extent of the infection.

Horger M et al: 2003; Eur J Nucl Med Mol Imaging 1665-1673

Graute V et al: 2010; Eur J Nucl Med Mol Imaging 1751-1759
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Novel Agents & Future trends

 Leukocytes labelled in-vitro by F-18 FDG

 Leukocytes labelled with Cu-64

 Tc-99m Ciprofloxacin

 Tc-99m labelled anti-microbial peptides

 Tc-99m labelled recombinant human beta-defensin-3

 Tc-99m ubiquicidin (UBI29-41)

 Radiolabelled fluconazole and I-123 labelled chitin targeting agents

 Tc-99m labelled lactoferrin (hLF-11)

 N-formyl products (fMLF or fMLP)

 Tc-99m labelled Interleukin-8 (IL-8)

Khan MU, Usmani MS. 2011: Radionuclide Infection
Imaging: Conventional to Hybrid; Chapter 4: 73-96. 12
Chapters in Nuclear Medicine, Intech.
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Conclusion

 SPECT/CT improves diagnostic accuracy:

 Better anatomical localization

 Better characterization of indeterminate/equivocal lesions

 SPECT/CT improves confidence in interpretation of the scans.

 Make the reports of the conventional nuclear medicine infection
imaging procedures “new” and “clear”…………

NMD: Al-Jahra Hospital

Take Home Message

 SPECT/CT may potentially lead to*:

 Reduced use of additional imaging such as MRI

 Reduce the time required for diagnosis/staging

 Reduce stress for the patients

 Reduce additional costs

 Result: Prompt patient management

* Gnanasegaran et al. Semin Nucl Med 2009;39:431-42
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 “One pain is cured by another. Catch some 
new infection in your eye and the poison of 

the old one would die.” 

 William Shakespeare, Romeo and Juliet
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