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Summary at-a-glance: 
A rapid diagnosis of ATTR-CM is 

a critical factor for early 
intervention and treatment. Bone 
radiotracer scintigraphy provides 

a non-invasive, effective 
approach to diagnosis but 

warrants improved knowledge 
among HCPs to ensure accurate 

diagnosis
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Introduction 
• Early diagnosis of and intervention for transthyretin amyloid 

cardiomyopathy (ATTR-CM) is important to improve 
patient outcomes 

• Several studies have demonstrated the benefit of bone 
radiotracer scintigraphy using 99mTechnetium-pyrophosphate 
(99mTc-PYP) to detect amyloidosis

• “Red flags” from other diagnostic modalities can signpost to 
ATTR-CM, e.g., abnormalities in echocardiogram, 
electrocardiogram, and biomarkers

• Expert consensus recommendations have been published to 
inform healthcare providers (HCPs) about the application and 
interpretation of bone radiotracer scintigraphy; however, its 
implementation in ATTR-CM diagnosis has been sub-optimal

Conclusions and implications 
• Bone radiotracer scintigraphy is an important, non-invasive tool in 

the diagnosis of ATTR-CM
• However, many pitfalls and considerations must be evaluated by 

HCPs prior to its application in clinical practice
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Bone radiotracer scintigraphy plays a central role in 
accurate ATTR-CM diagnosis – part 1

99mTc-PYP, 99mTechnetium-pyrophosphate; Aβ2M, β-2-macroglobulin amyloidosis; 
AAPoA, apolipoprotein-A amyloidosis; AL, light-chain; ATTR-CM, transthyretin amyloid cardiomyopathy; 
ATTRv-CM, variant transthyretin amyloid cardiomyopathy; h, hour; H/CL, heart-to-contralateral; 
SPECT, single-photon emission computed tomography.

• Meta-analysis of six studies on bone radiotracer scintigraphy for 
ATTR-CM demonstrated 92% sensitivity and 95% specificity. All 
radiotracers demonstrated equivalent diagnostic performance

• Planar and single-photon emission computed tomography 
(SPECT) imaging approaches present different limitations

• Planar imaging is faster and less demanding on patients than 
SPECT imaging

• SPECT imaging provides better resolution than planar imaging: 3-hour (h) 
SPECT imaging is recommended to differentiate blood pool activity from 
myocardium uptake

• SPECT is not always readily available

• Heart-to-contralateral (H/CL) ratio of ≥1.5 on 1-h images or ≥1.3 on 
3-h images OR Grade 2 or 3 on the Perugini scale can indicate 
ATTR-CM. Amyloid light-chain (AL) abnormalities MUST be ruled out

Typical false positives and false 
negatives for planar imaging
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Bone radiotracer scintigraphy plays a central role in 
accurate ATTR-CM diagnosis – part 2

99mTechnetium-PYP, 99mTechnetium-pyrophosphate; AL amyloidosis, light-chain amyloidosis; 
ATTR-CM, transthyretin amyloid cardiomyopathy; CMR, cardiac magnetic resonance; ECG, electrocardiogram; 
ECV, extracellular volume; h, hour; LGE, late gadolinium enhancement; SPECT, single photon emission computed 
tomography; SPECT/CT, single photon emission computed tomography/computed tomography.

• An algorithm has been proposed for suspected 
ATTR-CM with Grade 1 radiotracer uptake and negative 
monoclonal protein detection test

• AL amyloidosis must be ruled out by the serum free 
light-chain assay and serum and urine protein 
electrophoresis with immunofixation

• 1-h planar imaging is not recommended for diagnosis of 
ATTR-CM. SPECT imaging is needed to observe 
myocardium radiotracer uptake. Repeat 3-h imaging is 
needed if persistent blood pool activity is observed

• Observe vigilance for other ATTR-CM red flags
• Repeat bone radiotracer scintigraphy may be 

necessary in those weakly suspected of ATTR-CM in 
order to monitor potential amyloid deposition

Medical workflow following bone 
radiotracer scintigraphy
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Red flags from imaging techniques can signal ATTR-CM

*Utility in early diagnosis of the disease is limited.
99mTechnetium-PYP, 99mTechnetium-pyrophosphate; ATTR-CM, transthyretin amyloid cardiomyopathy; CMR, cardiac magnetic 
resonance; CTS, carpal tunnel syndrome; ECG, electrocardiogram; ECV, extracellular volume; HCP, healthcare provider; 
hs-cTroponin, high-sensitive cardiac troponin; LV, left ventricular; NT-proBNP, N-terminal pro b-type natriuretic peptide.

• Different diagnostic techniques can alert HCPs to 
suspected ATTR-CM

• Echocardiogram: increase in interventricular septum 
thickness and left ventricle (LV) wall thickness

• Cardiac magnetic resonance (CMR): increase in native T1 
and extracellular volume (ECV)*

• Electrocardiogram (ECG): low voltage, wide QRS, 
conduction disturbance

• Clinical biomarkers: N-terminal pro b-type natriuretic peptide 
(NT-proBNP) or high-sensitivity cardiac troponin 
(hs-cTroponin) levels

• Patients with ATTR-CM often exhibit carpal tunnel syndrome 
(CTS) and LV hypertrophy months to years prior to diagnosis

• Kumamoto criteria: 99mTc-PYP is high priority if patients present 
with elevated hs-cTroponin levels (≥0.0308 ng/mL), increased LV 
posterior wall thickness (≥13.6 mm), and wide QRS 
complex (≥120 ms) 

(A) Heart failure with pulmonary congestion and pleural effusion; (B) CTS with thenar muscle 
atrophy (red arrows) and numbness in the thumb to the thumb side of the ring finger; (C) ECG with 
low voltage (red box) and pseudo-infarct pattern (blue box); (D) cardiac hypertrophy LV 
hypertrophy with granular sparkling on echocardiography; (E) apical sparing on 
echocardiography; (F) CMR with subendocardial late gadolinium enhancement.
A ring-shaped subendocardial contrast is observed, consistent with
the endocardium. The septal site has transmural enhancement (arrow), 
and the right ventricle also shows contrast enhancement

Representative images of patients with ATTR-CM

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8788016/


Conclusions and implications

Implications
• ATTR-CM remains an under-recognized disease owing to its 

non-specific clinical manifestation

• Bone radiotracer scintigraphy is not suitable to form a 
diagnosis of ATTR-CM as a stand-alone technique: exclusion 
of monoclonal protein components is required for a 
definitive diagnosis

• The cost-effectiveness of labelled bone radiotracer 
scintigraphy needs further investigation in the era of treatment 
with disease modifying therapies
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Discussion points
• Recent clinical research has positioned 99mTc-labelled bone 

radiotracer scintigraphy as a highly sensitive and specific 
diagnostic tool for ATTR-CM and suggests its potential as a 
quantitative diagnostic tool for ATTR-CM

• Despite its high sensitivity and specificity, challenges remain 
in terms of appropriate implementation of bone radiotracer
scintigraphy in daily clinical practice

• Red flags from other diagnostic modalities can indicate 
ATTR-CM using bone radiotracer scintigraphy to accelerate 
early diagnosis

ATTR-CM, transthyretin amyloid cardiomyopathy; HCP, healthcare provider.
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