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Since Perugini et al. [1] suggested a visual grading system 
based on the comparison of the cardiac uptake to sur-
rounding bones, a series of studies repeatedly confirmed 
its values for diagnosing transthyretin cardiac amyloi-
dosis (ATTR-CA), across different bone radiotracers [2, 
3]. Now the diagnostic accuracy of bone scintigraphy 
reportedly reaches > 95% [4]. Although the image inter-
pretation is so simple and does not require a complex 
analysis process, more advanced quantitative measure-
ments are expected to further contribute to treatment 
response evaluation and prognostic stratification, which 
may not be effective with visual grading only [5, 6].

The excellent performances of bone scintigraphy in 
detecting ATTR-CA have drastically changed the clinical 
work-up process. Bone scintigraphy can diagnose ATTR-
CA with excellent specificity even in the absence of histo-
pathologic evidence of ATTR, across variable degrees of 
renal impairment [7]. Now the clinical guidelines invaria-
bly recommend nonbiopsy diagnostic criteria in patients 
with clinically suspected CA when serum/urine light 
chain assay is negative [8, 9]. Given the ability of accurate 
detection of ATTR-CA, some researchers have taken a 
look back on cardiac uptake, which is considered “not to 
be normally seen,” that might have been missed in daily 
non-cardiac bone scintigraphy reading. Throughout the 
systematic literature reviews, Treglia et  al. [10] recently 
reported that the overall prevalence of “incidental” car-
diac uptake suspicious for ATTR-CA ranges around 1.1% 

(95% confidence interval, 0.7%–1.4%), while the inter-
report heterogeneity exists which probably reflects the 
differences in studies, patients, and index tests. Despite 
the low prevalence of cardiac uptake, the possibility of 
detecting ATTR-CA before clinical presentation would 
not be extremely rare among daily bone scintigraphy 
studies, considering the wide use of bone scintigraphy for 
various indications.

Navarro-Saez et  al. [11] reported that older age is 
related to abnormal cardiac uptake on bone scintigraphy. 
Son et al. [12] further extends this relationship to a more 
specific diagnosis of ATTR-CA. The patients with unex-
plained diffuse cardiac uptake on bone scintigraphy was 
assigned as having “possible ATTR-CA,” and they were 
shown to have relatively older age and lower prevalence 
of end-stage renal disease.

However, it should be noted that 14 patients (61%) 
with cardiac uptake were assigned to possible ATTR-
CA, while six of them did not undergo further evaluation 
for ATTR-CA. Only five had confirmative diagnosis of 
ATTR-CA while the others did not have plausible expla-
nations for abnormal cardiac uptake. A recent study 
warns that such uptake actually predicts mortality 
among all-comers of bone scintigraphy, which should 
promote further evaluation [13]. It was found that even 
mild uptake (grade 1) could lead to worse prognosis and 
can progress to more intense uptake in the future. Thus, 
an immediate work-up should be provoked upon the 
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detection of abnormal cardiac uptake even if the bone 
scintigraphy is not referred for an evaluation of cardiac 
pathology. The data from Son et al. [12] showed that the 
cross-sectional check of laboratory or echocardiographic 
indices might not help as they were not different between 
possible ATTR-CA versus non-CA; a longitudinal follow-
up should be warranted in such patients.

It is quite interesting that bone scintigraphy addition-
ally provides with diagnostic hints suggesting metastatic 
calcification involving the heart. A majority of non-CA 
patients with cardiac uptake had evidence of meta-
static calcification [12]. Bone scintigraphy could visual-
ize other sites of soft tissue calcification; single-photon 
emission computed tomography-computed tomography 
may further show the anatomic evidences of ectopic 
calcification, differentiating potential pitfalls from 
ATTR-CA.

In addition to the red-flag signs for ATTR-CA [14], 
the study suggests the demographic and image charac-
teristics that should be kept in mind of the physicians 
interpreting bone scintigraphy [12]. However, the retro-
spective nature of the study indicates the need for a pro-
spective study including thorough diagnostic work-up 
and prognosis data following the detection of abnormal 
cardiac uptake on bone scintigraphy.

Abbreviation
ATTR-CA	� Transthyretin cardiac amyloidosis

Author’s contributions
Sang-Geon Cho wrote the main manuscript.

Funding
None.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This article is an editorial and has no patient or research data that apply to the 
ethics declaration (e.g., the Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 12 June 2024   Accepted: 9 July 2024

References
	1.	 Perugini E, Guidalotti PL, Salvi F, Cooke RM, Pettinato C, Riva L, et al. 

Noninvasive etiologic diagnosis of cardiac amyloidosis using 99mTc-
3,3-diphosphono-1,2-propanodicarboxylic acid scintigraphy. J Am Coll 
Cardiol. 2005;46:1076–84.

	2.	 Bokhari S, Castaño A, Pozniakoff T, Deslisle S, Latif F, Maurer MS. (99m)
Tc-pyrophosphate scintigraphy for differentiating light-chain cardiac 
amyloidosis from the transthyretin-related familial and senile cardiac 
amyloidoses. Circ Cardiovasc Imaging. 2013;6:195–201.

	3.	 Galat A, Rosso J, Guellich A, Van Der Gucht A, Rappeneau S, Bodez D, et al. 
Usefulness of (99m)Tc-HMDP scintigraphy for the etiologic diagnosis and 
prognosis of cardiac amyloidosis. Amyloid. 2015;22:210–20.

	4.	 Ahluwalia N, Roshankar G, Draycott L, Jimenez-Zepeda V, Fine N, Chan D, 
et al. Diagnostic accuracy of bone scintigraphy imaging for transthyretin 
cardiac amyloidosis: systematic review and meta-analysis. J Nucl Cardiol. 
2023;30:2464–76.

	5.	 Rettl R, Wollenweber T, Duca F, Binder C, Cherouny B, Dachs TM, 
et al. Monitoring tafamidis treatment with quantitative SPECT/CT in 
transthyretin amyloid cardiomyopathy. Eur Heart J Cardiovasc Imaging. 
2023;24:1019–30.

	6.	 Caobelli F, Gözlügöl N, Bakula A, Rominger A, Schepers R, Stortecky 
S, et al. Prognostic value of [99mTc]Tc-DPD quantitative SPECT/CT in 
patients with suspected and confirmed amyloid transthyretin-related 
cardiomyopathy and preserved left ventricular function. J Nucl Med. 
2024;65:944–51.

	7.	 Rauf MU, Hawkins PN, Cappelli F, Perfetto F, Zampieri M, Argiro A, et al. 
Tc-99m labelled bone scintigraphy in suspected cardiac amyloidosis. Eur 
Heart J. 2023;44:2187–98.

	8.	 Garcia-Pavia P, Rapezzi C, Adler Y, Arad M, Basso C, Brucato A, et al. Diag‑
nosis and treatment of cardiac amyloidosis: a position statement of the 
ESC Working Group on Myocardial and Pericardial Diseases. Eur Heart J. 
2021;42:1554–68.

	9.	 Writing Committee, Kittleson MM, Ruberg FL, Ambardekar AV, Brannagan 
TH, Cheng RK, et al. 2023 ACC expert consensus decision pathway 
on comprehensive multidisciplinary care for the patient with cardiac 
amyloidosis: a report of the American College of Cardiology Solution Set 
Oversight Committee. J Am Coll Cardiol. 2023;81:1076–126.

	10.	 Treglia G, Martinello C, Dondi F, Albano D, Bertagna F, Rizzo A, et al. 
Prevalence of incidental findings suspicious for transthyretin cardiac 
amyloidosis among patients undergoing bone scintigraphy: a systematic 
review and a meta-analysis. J Clin Med. 2023;12:5698.

	11.	 Navarro-Saez MDC, Feijoo-Massó C, Ferrer ZDCB, Morera JCO, González 
AMB, Palau-Domínguez A, et al. Trends in diagnosis of cardiac transthyre‑
tin amyloidosis: 3-year analysis of scintigraphic studies: Prevalence of 
myocardial uptake and its predictor factors. Int J Cardiovasc Imaging. 
2023;39:1397–404.

	12.	 Son J, Han YH, Lee SH. Prevalence and characteristics of patients with 
incidental cardiac uptake on bone scintigraphy. J Cardiovasc Imaging. 
2024;32(1):19.

	13.	 Nitsche C, Mascherbauer K, Calabretta R, Koschutnik M, Dona C, Dan‑
nenberg V, et al. Prevalence and outcomes of cardiac amyloidosis in 
all-comer referrals for bone scintigraphy. J Nucl Med. 2022;63:1906–11.

	14.	 Kim D, Choi JO, Kim K, Kim SJ, Jeon ES. Untangling amyloidosis: recent 
advances in cardiac amyloidosis. Int J Heart Fail. 2020;2:231–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	To see those not to be seen: cardiac uptake on noncardiac imaging
	References


