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Summary at-a-glance:
Nuclear imaging provides a 
non-invasive, sensitive, and 

specific method for 
diagnosing CA
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tomography.

Introduction

• Nuclear imaging has become popular as a non-invasive diagnostic approach 

among clinicians who suspect cardiac amyloidosis (CA) in their patients. It has 

been included in multi-society consensus statements

• However, routine nuclear imaging is currently limited in its ability to 

differentiate between transthyretin (ATTR) and light-chain (AL) amyloidosis

• Nuclear imaging for CA includes:

• Nuclear scintigraphy – adopts radiotracers from bone scintigraphy

• Positron emission tomography (PET) – uses targeted tracers for 

amyloid-specific proteins

• Li, et al. summarizes and discusses the current landscape, advances, and 

future for nuclear imaging in the diagnosis of CA

• Schindler, et al. highlights the promise of PET scanning for CA in the future

Conclusions and implications

• While nuclear scintigraphy is the current standard of care for ATTR-CM 

diagnosis (alongside ruling out monoclonal light chains), the potential of PET to 

differentiate between ATTR and AL amyloidosis will be highly valuable because 

of the differing treatment strategies for the two diseases



Read more: 

P3 & 9 of Li, et al.

Nuclear scintigraphy versus PET 

Imaging 

technique

Radiotracer 

component

Radiotracer’s 

original 

application

Advantages Disadvantages

99mTc-DPD 

scintigraphy

99mTc-3,3-

diphosphono1,2-

propanodicarboxylic 

acid Bone 

scintigraphy

High diagnostic accuracy for ATTR when 

combined with single-photon emission 

computed tomography (SPECT) and the 

absence of a monoclonal protein in 

serum or urine

Limited on accurate quantification of 

amyloid burden; performance in early 

detection of ATTR amyloidosis is 

unknown; low sensitivity for identifying 

AL-CM; can be affected by factors such 

as rib fractures and valvular/annular 

calcifications

99mTc-PYP 

scintigraphy
99mTc-pyrophosphate

11C-PiB PET 

imaging

N-methyl-[11C]2-(40-

methylaminophenyl)-6-

hydroxybenzothiazole Brain imaging 

in Alzheimer’s 

dementia

Detects both AL and ATTR amyloidosis; 

ability to detect early disease; short 

study session; can complement 
99mTc-PYP scintigraphy

Requirement of onsite cyclotron for 

generation; high synthesis cost with 

20-min half-life

18F-labelled 

agents PET 

imaging

18F-florbetapir,
18F-florbetaben18F-NaF

Can diagnose both AL amyloidosis and 

ATTR amyloidosis; allows for early 

detection of CA; aids in therapy 

response assessment

Lack of large-sized studies to confirm 

its efficacy

11C-PiB, 11C-Pittsburgh compound B; 99mTc-DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; 99mTc-PYP, 
99mTc-pyrophosphate; AL amyloidosis, light-chain amyloidosis; AL-CM, light-chain amyloid cardiomyopathy; ATTR 
amyloidosis, transthyretin amyloidosis; CA, cardiac amyloidosis; CM, cardiomyopathy; PET, positron emission 
tomography.



99mTc-DPD

• Usually performed as whole-body planar imaging 3 hours after the injection of 
99mTc-DPD radiotracer

• The Perugini visual score is often used for diagnosis, but this highly depends 

on reader expertise and has not been found to have any prognostic significance 

in overall survival for patients with CA

• Diagnostic accuracy has been shown to be improved by quantitatively 

assessing amyloid burden: calculating the ratio between retention of radiotracer 

in the heart and in other parts of the body (e.g. heart/whole-body ratio)

• SPECT/CT has been developed to assist quantification in 99mTc-DPD 

scintigraphy by acquiring peak standard uptake values (SUVs) in the 

myocardium and offering three-dimensional assessment. The cardiac peak 

SUV can be further normalized with the peak SUV on the bone or soft tissue as 

SUV retention index. Studies have shown that cardiac SUV and SUV retention 

index are correlated well with Perugini visual scores and a peak SUV cut-off of 

3.1 can separate patients with Perugini grade 2 and 3 clearly from those 

with Perugini grade 0 and 1

99mTc-DPD and 99mTc-PYP currently are the two most commonly 
used and studied radiotracers for the diagnosis of ATTR-CM

Read more: 

P3–7 of Li, et al.

Nuclear scintigraphy 

99mTc-PYP

• The only FDA-approved radiotracer in the US to 

diagnose CA

• Tracer uptake is graded using the Perugini visual score 

and quantitative analysis by obtaining radiotracer activity 

within a region of interest (ROI) drawn over the heart 

corrected and its activity in the contralateral side of ROI 

to calculate a heart-to-contralateral (H/CL) ratio

• Bokhari, et al. found that using a H/CL ratio of ≥1.5 had 

97% sensitivity and 100% specificity for 

identifying ATTR-CM

• An H/CL ratio ≥1.6 predicts lower 5-year survival 

compared with group of patients with an 

H/CL ratio ≤1.6 (P=0.02)

• SPECT is still necessary to rule out misclassified 

cases and distinguish myocardial activity from 

blood pool uptake

99mTc-DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; 99mTc-PYP, 99mTc-pyrophosphate; AL amyloidosis, 
light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid 
cardiomyopathy; CA, cardiac amyloidosis; CT, computed tomography; H/CL, heart-to-contralateral; PET, positron 
emission tomography; ROI, region of interest; SPECT, single-photon emission computed tomography; SUV, standard 
uptake value.



Read more: 

P7–9 of Li, et al.; P3–5 of Schindler, et al.

PET

11C-PiB

• PiB is an amyloid-binding dye, so should bind amyloid 
fibrils in the myocardium; higher uptake has been seen 
in amyloidosis patients compared with non-amyloidosis 
control groups in small studies

• Studies have showed significantly higher diagnostic 
accuracy in AL-CM vs ATTR-CM and CA vs non-CA

• Patients with higher 11C-PiB uptake had high risks of 
composite adverse clinical outcomes, including 
death, requiring heart transplantation and acute 
decompensated heart failure

18F-labelled agents

• Uses fluoride-labelled radiotracers, primarily 
18F-florbetapir and 18F-florbetaben

• Two pilot studies have shown uptake of 18F-florbetapir 
to be higher in amyloid subjects compared with 
controls, particularly in those with AL- vs ATTR-CM

• However, while PET imaging can distinguish between 
CA and controls, particularly when using quantitative 
analysis, it seems to be less sensitive when 
diagnosing CA than the more established nuclear 
scintigraphy with 99mTc-PYP or 99mTc-DPD

Higher cardiac uptake of both 11C-PiB and 18F-labelled agents was constantly observed in both AL-CM 
and ATTR-CM, compared with controls in pilot studies

Recent studies suggest PET with 11C-PiB or 18F-florbetaben may signify early stages of 
AL- and ATTR-CM before left ventricular morphologic alterations ensue

11C-PiB, 11C-Pittsburgh compound B; 99mTc-DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; 99mTc-PYP, 
99mTc-pyrophosphate; AL amyloidosis, light-chain amyloidosis; AL-CM, light-chain amyloid cardiomyopathy; ATTR 
amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; 
PET, positron emission tomography.



Read more: 

P3–4 of Schindler, et al.

Cardiac 18F-florbetaben uptake in patients with and without CA

• Genovesi, et al. reported that delayed 
PET/CT acquisitions of cardiac 
18F-florbetaben uptake may be able to 
identify, and in particular to differentiate, 
between cardiac AL and ATTR, 
respectively

• AL amyloidosis can be clearly 
differentiated from ATTR amyloidosis in 
the intermediate (30–40 min) and delayed 
(50–60 min) scan.

• The 95% confidence interval is reflected as 
a shaded area for each curve

11C-PiB, 11C-Pittsburgh compound B; AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin 
amyloidosis; CA, cardiac amyloidosis; CT, computed tomography;  PET, positron emission tomography.



Conclusions and implications

Implications

• Possible benefits of PET include better sensitivity for 

AL-CM diagnosis and assessment of response to 

treatment, but future, larger studies are required to 

confirm this

• The potential ability of PET differentiating between ATTR and 

AL amyloidosis will be highly valuable because of the 

differing treatment strategies for each disease

• It is hoped that the potential of PET imaging being able to 

signify early stages of AL- and ATTR-CM will enable more 

rapid treatment initiation, thus leading to improved quality 

of life and clinical outcome

Read more: 

P10 of Li, et al.; P5 of Schindler, et al.

Links to further useful papers/materials: Genovesi D, et al. JACC Cardiovasc Imaging 2020;S1936-878X(20)30521-0.

Discussion points

• While nuclear scintigraphy with SPECT is the current 

standard of care for diagnosing patients with 

ATTR-CM, PET imaging is a promising option that 

may help to distinguish between AL and ATTR 

amyloidosis in the future; this could in turn enable 

medical treatment to be geared towards an individual 

patient for an improved outcome

AL amyloidosis, light-chain amyloidosis; AL-CM, light-chain amyloid cardiomyopathy; ATTR amyloidosis, transthyretin 
amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; PET, positron emission tomography; SPECT, single-
photon emission computed tomography.

https://pubmed.ncbi.nlm.nih.gov/32771577/


Glossary

• Perugini visual score: a grading score based on the nuclear scintigraphy planar image output, from grade 
0 (negative) to 3 (strongly positive)

• Planar imaging: a two-dimensional image acquired from a nuclear scintigraphy scan


