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Diagnosis

Differential Diagnosis

Progression of disease 
(therapies)



Imaging in TTR CA

Echo : screening/suspect (red flags), confirming diagnosis, complications, 
FU stages 

CMR: Suspected CA, differential diagnosis, FU stages and therapies, 

SCINTI: definite non invasive diagnsois
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(A) Pericellular interstitial 
deposition;

(B) Nodular interstitial 
deposition;

(C) Endocardial  
deposition;

D) Obstructive 
vascular deposition; 

Cardiac amyloidosis: pathology, nomenclature, and typing. Cardiovascular 
Pathology Volume 24, Issue 6, November–December 2015, Pages 343-350 
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Perugini 2–3 + assenza di monoclonalità → diagnosi non invasiva di ATTR-CM con specificità/PPV 100%  



Score 0: absent cardiac 
uptake and normal 

bone uptake

Visual analysis

Score 1: mild cardiac 
uptake, inferior to bone 

uptake

Score 2: moderate cardiac 
uptake accompanied by 
attenuated bone uptake

Score 3: strong cardiac 
uptake with mild/absent 

bone uptake.





L'imaging SPECT può essere utile per  

1. Evitare la sovrapposizione dell'assorbimento osseo  

2. Distinguere l'attività della cavità ventricolare da quella 
miocardica  

3. Valutare la distribuzione dell'assorbimento miocardico 
negli individui con scansioni planari positive 
Identificare l'assorbimento nel setto interventricolare 
(comunemente coinvolto nell'amiloidosi)  

4. Quantificare il grado di assorbimento miocardico 
confrontandolo con quello delle costole

Grade 0 No cardiac uptake Negative

Grade 1 Cardiac uptake < Bone (rib) uptake Equivocal / Early / Possible AL

Grade 2 Cardiac uptake = Bone (rib) uptake Positive for ATTR

Grade 3 Cardiac uptake > Bone (rib) uptake Positive for ATTR





New patogenic mutation: Glu81Al

Unpublished Personal data, Di Bella G,



Grade 1 
Perugini 



8/27 CA

11/12 CA

3/3 CA

TOT 21/52  (50%)  
Perugini 1 had TTR-CA

Grade 1 
Perugini 



Grade 1 scans in patients with CA and no MG are strongly suggestive of 
early ATTR-type, but require urgent histologic corroboration. 

Rauf et al. Eur Heart Journal 2023
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Phenotyping in ‘Thick-Walled’ Ventricles

aortic stenosis amyloidosis Fabry HCM Danon uremic cmp

Advantages and limits of CMR in  TTR CA
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	 Cardiac MRI in Cardiac Amyloidosis 
2 main approach 

- (1) LGE (conventional and 
available in all CMR lab) – 
diagnosis 

- (2) T1-Mapping  
- Native (msec) 

- ECV (%)

T1 elevato: edema, infiammazione, fibrosi o infiltrazione (soprattutto amiloidosi). 
T1 ridotto: principalmente Fabry e sovraccarico di ferro



J Am Coll Cardiol. 2011;57(8):891-903. doi:10.1016/
j.jacc.2010.11.013

the mapping methods 
(native). 

cellular compartmentextracellular compartmentT1 myocardium 
- single value for entire myocardium 
- T1 can be increased or decreased

Extra Cellular Volume



Forty-four 
patients with CA 
(24 AL; 20 ATTR) 
and 40 healthy 

subjects

2 Differential 
Diagnosis 
AL vs TTR 



Can CMR be used to follow the effects 
of therapies?





Conclusion of Cardiac Imaging in TTR CA

Echo : screening/suspect (red flags), confirming diagnosis, complications, FU stages 

See the entire heart (RV, atria, CR, IAS, ….) 

CMR: Suspected CA, differential diagnosis*, FU stages* and therapies* 

SCINTI: definite non invasive diagnosis – ATTENTION FN in vTTR !!!!

*Mapping quantitative data … increasing data in false negative scinti and 
grade 1 perugini (personal opinion)  to FU therapies





Open questions in Imaging and TTR CA?

Advantages and limits of CMR in  TTR CA

Is there a diagnostic role of CMR for a «Nonbiopsy Diagnosis of Cardiac 
Transthyretin Amyloidosis» in grade 1 of Perugini Score? 

Can CMR be used to follow the effects of therapies?




