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Incidental finding of transthyretin myocardial amyloidosis 

in a patient with neurological symptoms and unexplained 
99m

skeletal pain on bone scintigraphy using Tc-DPD: A case 

report

Abstract
Hereditary transthyretin amyloidosis (hATTR) is considered a rare disease. This is precisely why there are ca-
ses of undiagnosed transthyretin amyloidosis, in patients present with restrictive cardiomyopathy, with or 
without neurological or other symptoms. There are cases of incidental detection of hATTR in patients with 
cardiac or neurological symptoms using whole-body scintigraphy with diphosphonates. In this paper, we 
present the accidental detection of hATTR in a 65-year-old patient with neurological and cardiac symptoms, 
who was referred for skeletal scintigraphy with skeletally avid radiopharmaceuticals due to skeletal pain of 
unknown origin. Signi�cantly increased uptake of radiopharmaceuticals in the myocardium was observed, 
corresponding to a Perugini score of 3, with semi-quanti�cation of the heart/contralateral lung �xation ratio 
(H/CL) of 2.6 in the second hour after radiopharmaceutical application. Ultrasound of the heart was in favor 
of concentric cardiomyopathy. Due to the high suspicion of hATTR, a genetic test was performed, which 
showed a pathological mutation of the gene for transthyretin. Hereditary hTTR is probably a more common 
disease than reported in the literature. Using hATTR detection algorithms and raising awareness of the pos-
sible existence of this disease, timely diagnosis using scintigraphy with bone avid radiopharmaceuticals and 
appropriate therapy can help patients and their close relatives.
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Introduction

Hereditary transthyretin myocardial amyloidosis (hATTR) is considered a rare dise-
ase. In recent times, the modern diagnostic approach has detected a greater num-
ber of cases than was the case in the earlier period [1]. There are cases of accidental 

detection of this disease, which indicates the need to raise the awareness of doctors about 
the possible existence of hATTR.

Case presentation

A 65-year-old male patient was referred for skeletal scintigraphy with technetium-99m-
99mdiphosphonates ( Tc-DPD). The patient has peripheral sensory neuropathy and unex-

plained pain in the axial skeleton and distal extremities, which was the main reason for 
99m 99mreferral to skeletal scintigraphy with Tc-DPD. Scintigraphy with Tc-DPD was perfor-

med according to a standard protocol that included the whole body modality (Figure 1), 
targeted static scintigrams of the thorax in anterior and posterior projection (Figure 2), 
and then single photon emission computed tomography (SPECT) of the myocardial re-
gion with reconstruction along the sagittal, coronal and transverse axes, through the 
myocardium (Figure 3). 

Due to the signi�cantly increased �xation of the osteotropic radiopharmaceutical in 
the myocardium two hours after the application of the radiopharmaceutical, which cor-
responded to grade 3 according to the Perugini score, quanti�cation was also perfor-
med, which included the determination of the H/CL ratio. Heart/contralateral lung �xa-
tion ratio two hours after the application took a value of 2.6. With high suspicion of the 
presence hTTR, the patient was referred for an ultrasound examination of the heart and 
after that for genetic testing.
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99mFigure 1. Whole body scintigraphy with Tc-DPD in the anterior and posterior projection. Qualitative assessment corresponding to Perugini score of 3.

Figure 2. Targeted static scintigrams of the thorax in anterior and posterior projection, with evaluation corresponding to Perugini score 3 and heart/contralateral lung �xa-
tion ratio (H/CL ratio) 2.6 two hours after radiopharmaceutical application.

Figure 3. Single photon emission computed tomography reconstruction along the transverse, sagittal, and coronal axes with evident increased �xation of radiophar-
maceuticals in the myocardium.
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Ultrasound examination of the heart showed pronounced 
concentric hypertrophy of the left ventricle. Septum thick-
ness of 19mm. A "�ashing" of the myocardium was registered 
(sparkling). The internal diameters of the left ventricle were 
within normal limits, the mass of the left ventricle was incre-

2ased, and the left mass index chamber 249gr/m  was signi�-
cantly increased. The global longitudinal strain rate (GLS) of 
the left ventricle was reduced -10.9%. A picture of reduced 
mobility of the myocardium was registered with basal and 
medial levels, and the mobility of the apical part of the left 
ventricle was preserved. The global contractile function of 
the left ventricle was at the lower limit of normal. A diastolic 
�lling was impaired and the stroke volume of the left ven-
tricle was reduced. There was mitral insu�ciency. The left at-
rium was dilated. The diastolic function of the left ventricle 
was impaired according to the type of �lling restriction, with 
a markedly reduced amplitude of the A wave E/A 2.25. The tis-
sue Doppler velocity of the lateral annulus E` 6cm/sec, medial 
annulus 5cm/sec, the E/E`avg ratio increased to 15.8 and indi-
cated increased left ventricular �lling pressure in diastole. 
The isovolumetric relaxation time of the left ventricle isovo-
lumic relaxation time (IVRT) was shortened by 55msec. The 
size of the right chamber was increased. There was tricuspid 
regurgitation with a systolic �ow velocity of 2.92m/sec. The 
pressure in the pulmonary artery was increased: 50mmHg. 
The inferior vena cava was dilated and inspiratory collapse 
was weakened. There was a small circular pericardial e�usion 
1mm behind the posterior wall (Figure 4).

After that, the patient was referred for a genetic exami-
nation. The presence of a hATTR gene mutation on chromo-
some 18 was detected. The inheritance model was autoso-
mal dominant, with the variant NM_000371.3 c.148G>A p.(Val 
50Met) Exon: 2/4. Variant classi�cations, according to Ameri-
can College of Medical Genetics (ACMG) recommendations 
for classi�cation [2] were used to interpret the obtained re-
sults: Pathogenic - class 1; Probably pathogenic - class 2; Va-
riant of undetermined signi�cance - class 3; Probably benign - 
class 4; Benign - class 5). The obtained result of the genetic test 
corresponded to the missense pathogenic variant.

As it was a case of hereditary amyloidosis, the patient's chil-
dren were subjected to genetic testing for the existence of a 
transthyretin gene mutation. The existence of a genetic mu-
tation of the mentioned gene was detected in both daugh-
ters of the patient, which is why both of them were included 
in the protocol for cardiological and neurological monito-
ring, so that in the event of the appearance of clinical sym-
ptoms and signs, therapy for transthyretin amyloidosis wo-
uld be included in time.

The patient signed an informed consent for the publication 
of the obtained results.

All diagnostic studies were performed according to valid 
protocols and according to the principles of the Declaration 
of Helsinki.

Discussion

Cardiomyopathy caused by hereditary transthyretin amylo-
idosis is considered a rare disease. However, recent studies 
show the presence of gene mutation in a more signi�cant 
part of the population than was thought until recently [3]. 
Transthyretin is a protein transporter for thyroxine and is mos-
tly synthesized in the liver [4]. It consists of tetramers whose 
misfolding and precipitation practically create the condition 
for causing transthyretin cardiomyopathy [5]. The gene for 
transthyretin is located on chromosome 18, and the most 
common mutation is called Val30Met, which is a replacement 
of valine at position 30 with methionine. Misfolding and ag-
gregation of transthyretin in the myocardium result in a rigid, 
less mobile myocardium, with the subsequent onset of res-
trictive cardiomyopathy. 

Several reasons make the correct diagnosis of hATTR di�-
cult. Heart weakness, which is one of the main signs of hATTR, 
is mostly associated with other diseases, such as hypertensive 
cardiac cardiomyopathy. At the same time, most doctors are 
not familiar with the algorithm for diagnosing transthyretin 

Figure 4. An ultrasound examination of the heart.
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amyloidosis. Increased left ventricular myocardial thickness 
associated with low voltage is one of the signs for the exis-
tence of hATTR, but there are data that this sign is positive in 
only 25%-40% of patients with hATTR [6]. Deformation of the 
heart detected by ultrasound examination shows signi�cant 
accuracy in the diagnosis of hATTR, especially in the presence 
of reduced longitudinal strain. The occurrence of the so-called 
sparing of the apex was recorded [7], where there is a reduc-
tion of strain in the middle and basal parts of the myocardium 
of the left heart chamber, while the apical parts show preser-
vation of strain [8]. Cardiac magnetic resonance imaging 
shows progress in di�erentiating hATTR cardiomyopathy 
(hATTR - CM) from other cardiac diseases using T1-enhanced 
mapping relative to cardiomyopathy of other etiologies [9].

Myocardial biopsy and congo red staining of histological 
preparations remain the gold standard for the diagnosis of 
hATTR heart disease. However, myocardial biopsy is an inva-
sive method and as such is actually the last line of diagnosis for 
hATTR CM [10]. Sparing biopsies for detecting hTTR such as 
adipose tissue biopsies did not show high accuracy in detec-
ting amyloid deposition in hATTR and the accuracy of such 
biopsies in for example wild-type hATTR - CM showed values 
o  f only 15% [11]. 

The only imaging modality that achieves high accuracy in 
detecting the presence of hATTR-CM is a scintigraphic exami-
nation using bone-seeking radiopharmaceuticals. In Europe, 
there is a choice of three di�erent osteotropic radiopharma-

99mceuticals that are labeled with Tc. Technetium-99m-pyrop-
99mhospate (PYP), Tc-3,3-diphosphono-1,2-propanedicarbo-

99mxylic acid (DPD) and Tc-hydroxymethylene diphosphonate 
(HMDP) [12].

The exact mechanism of biodistribution of these radiophar-
maceuticals and their elevated deposition in the myocardium 
in the presence of hATTR - CM is not fully known, but it is assu-
med to occur due to the presence of microcalci�cations in the 
myocardium, which is a�ected by amyloid deposition in the 
heart muscle in the presence hATTR - CM [13]. The use of scin-
tigraphic methods of detection of hATTR - CM must be carried 
out according to certain algorithms, for several reasons.

The results of the scintigraphic study, regardless of the le-
vel of radiopharmaceutical uptake, cannot rule out the exis-
tence of light chain amyloidosis. Therefore, it is necessary to 
always detect monoclonal chains in serum and urine. Light 
chain amyloidosis cannot be ruled out without a biopsy, not 
necessarily of the myocardium, but for example of the bone 
marrow, so in the case of a positive scintigraphic �nding, it is 
necessary to carry out the aforementioned diagnostics to 
rule out the existence of light chain amyloidosis. Adherence 
to the performance algorithm also implies the interpre-
tation of scintigraphic �ndings not only from early scans, 
but from scintigrams performed two hours after radiophar-
maceutical application because the blood pool on early 
scans can mimic the existence of Perugini grade 1 or even 2. 
In some cases, it is necessary to perform a SPECT study 
precisely because of the correct detection of increased up-
take of radiopharmaceuticals by the myocardium in relation 
to the blood pool or soft tissues.

In addition to checking scintigraphic �ndings, it is possible 
to perform quanti�cation with diphosphonate radiopharma-
ceuticals and not only with pyrophosphate, all in order to con-
�rm the existence of increased uptake by the myocardium 
due to the presence of hATTR - CM [14]. 

In conclusion, transthyretin amyloidosis of the myocardium 
is probably much more common than is commonly believed 
in the population of patients with cardiomyopathies. By fol-
lowing the algorithms for recognizing symptoms and clinical 
signs, i.e. the correct use of scintigraphy with bone-seeking ra-
diopharmaceuticals, it is possible to timely detect transthy-
retin cardiomyopathy, whether it is hereditary transthyretin 
amyloidosis or wild-type amyloidosis. With this approach in 
the era of accepted therapies for transthyretin amyloidosis, it is 
possible to provide signi�cant help to the patients and their 
heirs if it is a question of the hereditary type of transthyretin 
amyloidosis.
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