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Background Hereditary transthyretin amyloidosis (ATTR) is a rare, progressive multisystem disease, often underdiagnosed due to its hetero
geneous presentation. This case highlights an atypical presentation of ATTR amyloidosis dominated by gastrointestinal symptoms 
and the diagnostic pitfalls associated with certain genetic subtypes that may escape standard imaging modalities.

Case summary We present a 68-year-old man with severe gastrointestinal symptoms and extreme weight loss, over a prolonged period. Initial 
investigations were inconclusive across multiple centres. A deep intestinal biopsy eventually revealed amyloid deposition, and sub
sequent genetic testing confirmed hereditary ATTR amyloidosis. Cardiac magnetic resonance imaging revealed myocardial involve
ment despite a negative 99mTc-HDP scintigraphy. The patient was referred for targeted therapy.

Discussion This case underscores the need for high clinical suspicion and a multidisciplinary approach when encountering unexplained gastro
intestinal and cardiac symptoms. It also demonstrates the value of the European Society of Cardiology guidelines as a reliable ref
erence point for guiding further management when diagnostic uncertainty arises.
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Learning points
• Transthyretin amyloidosis (ATTR) can present with predominant gastrointestinal (GI) symptoms.

• A 99mTC scan may be negative in certain genetic subtypes of ATTR amyloidosis.

• Advanced imaging such as cardiac magnetic resonance imaging and molecular diagnostics such as genetic testing are important for diagnosing 
ATTR amyloidosis and guiding targeted therapy.

• For GI biopsies, deep tissue sampling is essential for diagnosing ATTR amyloidosis.
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Introduction
Hereditary transthyretin amyloidosis (ATTR) is a rare, autosomal dom
inant systemic disease characterized by extracellular deposition of mis
folded transthyretin protein.1 While cardiac and neurological 
manifestations are well recognized, gastrointestinal (GI) involvement 
is often underappreciated and can precede other symptoms.2 Early rec
ognition is essential, as new therapies can halt disease progression.3 We 
report a case of hereditary ATTR amyloidosis with an atypical predom
inant GI presentation, highlighting diagnostic pitfalls and the importance 
of a multidisciplinary approach.

Summary figure

Case presentation
A 68-year-old man from a second-generation Italian immigrant family 
presented in January 2022 with abdominal pain, diarrhoea, and signifi
cant weight loss. His medical history included curative resection for co
lon adenocarcinoma in 2016 and transurethral resection of the 
prostate in 2020. His regular medications were acetylsalicylic acid 
(for primary prevention), olmesartan/amlodipine, and simvastatin.

Initial investigations, including computed tomography (CT), gastros
copy, and endoscopic ultrasound (EUS), revealed a 15 mm submucosal 
lesion in the distal oesophagus/cardia. Biopsies indicated a leiomyoma; 
however, this finding did not adequately explain the patient’s symp
toms. A watchful waiting approach, combined with symptomatic treat
ment, was initiated.

As symptoms persisted, the patient was referred for a second opin
ion in May 2022. Further diagnostic work-up, including sigmoidoscopy 
and positron emission tomography–computed tomography (PET–CT), 
yielded negative results. Olmesartan-induced enteropathy was consid
ered as a provisional diagnosis, and his antihypertensive therapy was 
switched to ramipril.

In July 2023, the patient presented to the emergency department 
with severe diarrhoea (more than 10 episodes per day), orthostatic 
presyncope, fatigue, and markedly reduced exercise tolerance. 
Repeat CT imaging demonstrated evidence of third spacing, including 
bilateral pleural effusions and subcutaneous oedema. No cardiac work- 
up was performed at that time. Given the patient’s severe malnutrition 
with profound weight loss, the effusions were presumed to be of non- 
cardiac origin, with hypoalbuminaemia or protein-losing enteropathy 
being considered. Despite extensive other investigations, no underlying 

cause was identified, and a working diagnosis of chronic functional diar
rhoea was established.

By October 2023, he was referred to a tertiary care centre due to 
postprandial syncope and a total weight loss of ∼50 kg over 2 years 
(weight at presentation, 60 kg). A 72-h faecal collection demonstrated 
high stool volume [766 g; upper limit of normal (ULN), 200 g] with sig
nificant faecal bile acid loss (4.26 mmol/d, ULN 1.11 mmol/d), suggest
ive of malabsorption. Gastroduodenoscopy and colonoscopy with 
biopsies were performed.

Histopathological analysis of duodenal biopsies showed amyloid de
posits in submucosal blood vessels. Congo red staining of surgically ob
tained rectal biopsies confirmed amyloid deposition, displaying a 
characteristic amorphous, orange–pink material in a perivascular pat
tern (Figure 1A), with apple-green birefringence under polarized light. 

Immunohistochemistry was positive for transthyretin (TTR) 
(Figure 1B), confirming a diagnosis of ATTR amyloidosis. Serum and ur
ine protein electrophoresis revealed no monoclonal proteins, excluding 
light-chain (AL) amyloidosis.

Given the diagnosis of intestinal ATTR amyloidosis and symptoms of 
reduced exercise tolerance, cardiac involvement was assessed. 
Transthoracic echocardiography revealed severe concentric left ven
tricular hypertrophy and reduced global longitudinal strain with apical 
sparing (Figure 2), which is highly suggestive of cardiac amyloidosis. At 
the time of examination, no pleural effusions were present, and there 
were no echocardiographic signs of elevated filling pressures; the cen
tral venous pressure was normal, while pulmonary artery pressures 
(PAPs) could not be reliably estimated. Electrocardiogram demon
strated low QRS-complex voltages in the peripheral leads together 
with a pseudo-infarction pattern, characterized by a QS complex in 
V1–V2 and a small R wave in V3. These features may reflect loss of 
myocardial cells and amyloid-related hypertrophy due to fibril depos
ition,4 thereby supporting the diagnosis of cardiac amyloidosis 
(Figure 3). A 99mTc scintigraphy using hydroxymethylene diphospho
nate (HDP) was performed to confirm this diagnosis. However, the 
scan was negative (Perugini Grade 0) (Figure 4). Nonetheless, clinical 
suspicion for cardiac amyloidosis remained high.

In accordance with the 2023 European Society of Cardiology (ESC) 
cardiomyopathy guidelines,5 cardiac magnetic resonance imaging (MRI) 
was performed. It revealed diffuse non-ischaemic myocardial fibrosis 
with transmural involvement of both ventricles, elevated native T1 va
lues (1160 ms; ULN 1025 ms), and increased extracellular volume frac
tion (47.6%; ULN < 29%)—findings strongly suggestive of cardiac 
amyloidosis (Figure 5).

Delayed diagnosis in hereditary ATTR amyloidosis: a 2-year diagnostic odyssey across multiple gastroenterology centres
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Treatment with the transthyretin stabilizer tafamidis (61 mg daily) was 
initiated. As there were no clinical signs of congestive heart failure, no spe
cific heart failure therapy was started; supportive treatment for GI symp
toms was continued. Ribonucleic acid (RNA) interference therapy was 
deferred pending neurological evaluation, as per national reimbursement 
criteria in Belgium.

Genetic testing identified a pathogenic variant in the TTR gene 
(c.250T>C, p.Phe84Leu). Annual follow-up with echocardiography 
and Holter monitoring was arranged.

His 32-year-old identical twin sons were also found to carry the same 
TTR mutation but remain asymptomatic, with negative 99mTc-HDP scin
tigraphy and cardiac MRI. They are undergoing regular clinical surveillance.

Discussion
This case highlights the diagnostic challenges associated with hereditary 
ATTR amyloidosis, particularly in patients carrying the p.Phe84Leu vari
ant of the TTR gene. This mutation is associated with a late-onset sen
sorimotor neuropathy, with cardiac involvement occurring later in the 
disease course. While it is particularly prevalent in Southern Italy, its oc
currence has also been reported in other regions of the country, likely 
because of internal migration patterns.6

Due to its late onset, incomplete penetrance, and often non-specific 
initial symptoms, this genotype is frequently associated with prolonged 
diagnostic delays. Moreover, amyloid derived from this TTR variant 
tends to demonstrate poor affinity for Congo red staining and limited 
uptake on bone scintigraphy with technetium-labelled tracers. This can 
result in false-negative biopsy findings and a mismatch between struc
tural pathology and nuclear imaging, thereby complicating both diagno
sis and disease monitoring.6–8

In addition to the well-described neurological and cardiac features, 
GI symptoms may represent an early and often underrecognized mani
festation of hereditary ATTR amyloidosis. In a study by Wixner et al.,2

GI symptoms were reported in 63% of hereditary ATTR patients, com
pared to 15% of patients with wild-type ATTR, with unintentional 
weight loss and early satiety being the most common complaints. 
Notably, symptom burden was shown to increase with advancing dis
ease stage.

In the present case, predominant GI symptoms masked underlying 
cardiac involvement. This underscores the importance of considering 
amyloidosis in patients with unexplained GI complaints and signs of sys
temic disease.

Histopathological diagnosis via GI biopsy also presents unique chal
lenges. Freudenthaler et al.9 analysed over 600 GI biopsies and found 
ATTR to be the second most common amyloid type after AL, with a 

Figure 1 Congo red staining of rectal biopsy showing amyloid deposition in submucosal vessel walls (A) and immunohistochemistry positive trans
thyretin, confirming the diagnosis of transthyretin amyloidosis (B).

Figure 2 Transthoracic echocardiography demonstrating marked concentric left ventricular hypertrophy (interventricular septum, 19.3 mm; left 
ventricular end-diastolic diameter, 44.6 mm; posterior wall thickness, 15.9 mm) and reduced global longitudinal strain with apical sparing, findings highly 
suggestive of cardiac amyloidosis.
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Figure 3 Electrocardiogram  demonstrated low QRS-complex voltages in the peripheral leads together with a pseudo-infarction pattern, character
ized by a QS complex in V1–V2 and a small R wave in V3.

Figure 4 Perugini Grade 0 myocardial tracer uptake observed on 99mTc scan.
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mean prevalence of 15.7%. Detection rates increased distally in the GI 
tract—from 9.8% in gastric samples to 20.5% in rectal biopsies. Amyloid 
deposits were most frequently located in the submucosa, primarily 
within vascular structures (99%), explaining why superficial biopsies 
—as in this case—may miss the diagnosis.

Late gadolinium enhancement (LGE) cardiac magnetic resonance 
typically reveals diffuse subendocardial or transmural enhancement in 
ATTR amyloidosis. However, focal or patchy intramyocardial LGE 
has also been reported, reflecting heterogeneous amyloid deposition 
patterns.10–12 Specific LGE patterns linked to different hATTR muta
tions, including p.Phe84Leu, have not been clearly established. In the 
present case, LGE was observed in the inferolateral and inferior seg
ments of the left ventricle as well as in the free lateral wall of the right 
ventricle, demonstrating a combination of mid-wall and transmural in
volvement. These findings likely reflect regional amyloid infiltration and 
may represent a mutation-dependent or disease stage–dependent 
phenotype. Further studies are needed to clarify the relationship be
tween specific mutations and cardiac imaging phenotypes.

Finally, although 99mTc-labeled bone scintigraphy is a cornerstone in 
the non-invasive diagnosis of cardiac ATTR amyloidosis, its sensitivity is 
highly mutation dependent. Variants such as p.Val50Met, p.Ser97Tyr, 

and p.Phe84Leu are known to yield negative scintigraphy results, under
scoring the need for molecular confirmation in clinically suspected 
cases.13 This limitation was also reflected in our patient, in whom the 
99mTc-HDP scan was negative despite clinical suspicion and confirmed 
genetic diagnosis.

Alternative nuclear imaging techniques have been investigated to ad
dress these diagnostic challenges. Although 99mTc-HDP generally pro
vides high sensitivity for cardiac ATTR amyloidosis, comparable to 
other bone tracers such as 99mTc-DPD and 99mTc-PYP, certain mu
tations including p.Phe84Leu may still yield false-negative results even 
with HDP scintigraphy.14 Musumeci et al. reported a notably low sen
sitivity of bone scintigraphy in patients carrying the p.Phe64Leu TTR 
mutation. The exact mechanism remains unclear, but several hypoth
eses have been proposed. One possibility is that calcium content within 
amyloid deposits affects tracer uptake. Another proposed determinant 
is the biochemical composition of the amyloid fibrils, which are broadly 
categorized as Type A (a mixture of C-terminal fragments and full- 
length transthyretin) or Type B (full-length transthyretin only). 
Observational data suggest that patients with Type B fibrils—a pattern 
reported in some carriers of the p.Phe64Leu variant—frequently ex
hibit absent or minimal bone-tracer uptake despite significant histologic 

Figure 5 (A) Four-chamber cine image demonstrating increased myocardial wall thickness, indicative of left ventricular hypertrophy. The septal thick
ness measured 15.8 mm and left ventricular lateral wall thickness 9.0 mm, with an end-diastolic left ventricular diameter of 53.0 mm and a right ven
tricular diameter of 41.0 mm. (B) Short-axis T1 mapping image showing diffusely elevated native T1 values, most pronounced in the mid-ventricular 
septum (1160 ms; upper limit of normal, 1025 ms), consistent with diffuse myocardial involvement. (C ) Four-chamber late gadolinium enhancement 
image revealing diffuse patchy mid-wall fibrosis in the basal to mid-ventricular lateral wall (arrow). (D) Short-axis late gadolinium enhancement image 
demonstrating transmural fibrosis involving the free lateral wall of the right ventricle, as well as the inferior to inferolateral segments of the left ventricle.
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amyloid infiltration. These findings suggest that structural and biochem
ical properties of amyloid deposits can affect tracer binding and, conse
quently, the sensitivity of bone scintigraphy. Nevertheless, these remain 
associative data and further studies are required to establish causality 
and to quantify how fibril composition and other factors influence scin
tigraphy performance.8

Positron emission tomography imaging with amyloid-binding radio
tracers, such as 11C-Pittsburgh Compound B and 18F-labelled agents, 
holds promise for enhanced sensitivity in detecting cardiac amyloid de
posits, including cases with negative bone scintigraphy and for differen
tiating between AL and ATTR amyloidosis.15,16 Although PET scans are 
promising, their availability and high cost can restrict widespread clinical 
implementation. Therefore, clinicians should be aware of these limita
tions and consider a multimodality imaging approach combined with 
molecular diagnostics to optimize the accuracy of cardiac amyloidosis 
diagnosis, particularly in hereditary ATTR amyloidosis variants prone 
to false-negative scintigraphy results.

Timely identification of hereditary ATTR amyloidosis is of utmost 
importance, particularly in view of the availability of effective disease- 
modifying therapies. Pharmacologic agents such as tafamidis (a trans
thyretin stabilizer) and TTR-silencing therapies (e.g. RNA interference 
agents) have demonstrated significant efficacy in slowing disease pro
gression and preserving functional status when initiated early. A prompt 
genetic and clinical diagnosis is therefore critical to reduce diagnostic in
ertia and prevent progressive and irreversible organ damage.3,6,17,18

Primary specialties involved other 
than cardiology
This case involved a multidisciplinary approach, with key contributions 
from gastroenterology, radiology, anatomical pathology, and genetics, 
in addition to cardiology.

Patient perspective
The patient and his family expressed relief at finally receiving a unifying 
diagnosis after a prolonged, frustrating diagnostic journey.
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