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Hereditary transthyretin amyloidosis is autosomal dominant and results from mutations in the transthyretin
gene. The Val30Met variant is themost common genetic mutation, althoughmutations vary within populations.
More than 150mutations in transthyretin have been reported; however, the Leu111Glu (p. Leu131Glu)mutation
has been reported to date. We report the case of a 32-year-old Japanese male with a history of cerebral hemor-
rhage and hydrocephalus at age 27 years. The patient was referred to our department after his sibling had been
diagnosedwith hereditary transthyretin amyloidosis. Twelve-lead electrocardiography exhibited poor R progres-
sion, and transthoracic echocardiography showed normal findings. 99mTc-labelled pyrophosphate scintigraphy
showed high accumulation in the heart. Histological tests using a right ventricular endomyocardial biopsy
showed amyloid deposits and immunostaining only for transthyretin. Genetic analysis confirmed a novel mis-
sense variant, Leu111Glu, on the transthyretin gene.We diagnosed the patient with hereditary transthyretin am-
yloidosis, and the patient received genetic counseling. Patients with hereditary transthyretin amyloidosis
carrying the Leu111Gln variant may present as a patient with a hydrocephalus-dominant phenotype. To the
best of our knowledge, this is the first case report of the transthyretin Leu111Glu variant.
Learning objective: Hereditary transthyretin amyloidosis with the Leu111Gln variant has not been previously re-
ported in Japan. While cardiac involvement progresses without overt abnormal findings on electrocardiogram and
echocardiogram, 99mTc-labelled pyrophosphate scintigraphy can be a useful tool for the early diagnosis of hereditary
transthyretin amyloidosis. Thismutationmay result in a predominantly hydrocephalus phenotype, and organ dam-
age is expected to progress rapidly. Therefore, early diagnosis and appropriate treatment are necessary.
© 2024 Japanese College of Cardiology. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Hereditary transthyretin (ATTRv) amyloidosis is an autosomal dom-
inant disorder resulting from a hereditary deficiency, which causes ex-
tracellular accumulation of amyloid fibrils [1]. The extracellular
deposits lead to dysfunction of specific organs, including the nervous
system and heart [2]. ATTRv amyloidosis cases associated with the
Val30Met mutation have generally been studied as a cause of progres-
sive neurological disability, whereas the leptomeningeal predominant
phenotype, which is rare, has scarcely been studied [3]. More than 150
genotypes of transthyretin (TTR) have been reported, but the Leu111Gln
(p. Leu131Glu) variant has not been documented to date. This report
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highlights the importance of early ATTRv amyloidosis detection. Herein,
we present the case of a patient with ATTRv and hydrocephalus due to
the novel missense Leu111Gln (p. Leu131Glu) variant.

Case report

The patient was a 32-year-old Japanese male. He developed urinary
disturbances in his 20s, had a history of cerebral hemorrhage and hy-
drocephalus at the age of 27 years, and was admitted to our neurosur-
gery department for a ventriculoperitoneal shunt to treat recurrent
hydrocephalus at the age of 28 years. His father was diagnosedwith hy-
drocephalus in his 50s and died of a persistent vegetative disorder in his
60s. The patient's sibling was diagnosed with ATTRv amyloidosis owing
to vitreous opacity and died from hydrocephalus in his 30s. Therefore,
the patient, who was diagnosed with systemic amyloidosis, was re-
ferred to our cardiology department.
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On admission, the patient's blood pressure was 132/74 mmHg, and
pulse rate was regular at 67 beats per minute. On physical examination,
heart soundswere regular and pulmonary auscultation revealed no pul-
monary rales. Jugular venous distention and leg edema were not
Fig. 1.

Electrocardiography at the time of diagnosis (A) showed sinus rhythm and poor R prog
diastole in the long-axis view. Bottom: end diastole in the four-chamber view. TTE sho
99mTc-labelled pyrophosphate scintigraphy at the time of diagnosis (C) shows abnormal
of diagnosis (D). The end diastole in the short-axis view show left ventricular late gado
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present, and peripheral neuropathies, such as carpal tunnel syndrome,
were absent. Twelve-lead electrocardiogram (ECG) presented a poor
R-progression pattern in the precaudal leads, indicating a change in re-
sults compared with that observed when he was 27 years old (Fig. 1A).
ression pattern. Transthoracic echocardiography (TTE) at the time of diagnosis (B). Top: end
ws left ventricular wall thickness within the normal range and preserved ejection fraction.
accumulation in the heart, Perugini grade 3. Cardiacmagnetic resonance imaging at the time
linium enhancement in the anterolateral wall (yellow circle).



Fig. 3.
A DNA sequence of transthyretin indicating a mutation in exon 4, resulting in
the p. Leu131Gln variant of the transthyretin protein.
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Transthoracic echocardiography showed a preserved ejection fraction
of 60 % without concentric left ventricular hypertrophy (Fig. 1B). Labo-
ratory examination revealed a serum B-type natriuretic peptide of 19.2
pg/mL and a troponin T level of 0.009ng/mL. Based on the family history
of ATTR amyloidosis, we performed 99mTc-labelled pyrophosphate scin-
tigraphy, which revealed abnormally high accumulation in the heart
(Fig. 1C). Cardiac magnetic resonance imaging revealed transmural
late gadolinium enhancement in the left ventricular anterolateral wall
(Fig. 1D). Coronary angiography revealed normal coronary artery steno-
sis. While an abdominal fat pad biopsy did not reveal amyloid deposits,
a right heart endomyocardial biopsy revealed amyloid deposition with
immunohistochemical staining only for TTR (Fig. 2).

Genetic analysis revealed a novel missense variant p. Leu131Gln in
TTR (Fig. 3). This mutation has been suggested to be amyloidogenic;
however, the variant has not been reported in variant databases to
date. We investigated myocardial specimens by laser microdissection
using liquid chromatography-tandem mass spectrometry. The spectral
count ratio between the peptide containing the Leu131Gln mutation
and the wild-type peptide was 76:24. The patient was diagnosed with
ATTRv amyloidosis, administered patisiran once every 3 weeks without
any adverse events, and referred to our genetic counseling department
to make informed decisions.

Discussion

Here, we present the case of a patient with ATTRv and hydrocepha-
lus in his 20s and cardiac amyloidosis in his 30s.

ATTRv amyloidosis can cause organ damage owing to the accumula-
tion of TTR protein in various organs, including the heart, nerves, brain,
pia mater, and retina. Val30Met is the most common mutation associ-
ated with familial polyneuropathy. However, other mutations associ-
ated with different phenotypes have been identified, including the
brain, pia mater, and retina [3]. Amyloid deposits in the leptomeningeal
cerebrovascular system are thought to cause these central nervous sys-
tem symptoms, but the exact mechanism remains unclear [2]. The
Leu111Gln variant is a novel mutation that has not been previously re-
ported in Japan. Although central nervous system biopsies may not al-
ways be feasible or necessary, this genotype suggests an association
with hydrocephalus. Magnetic resonance imaging is useful for the dif-
ferential diagnosis of leptomeningeal amyloidosis, but it could not be
performed in this case because of the tolerance level of the ventriculo-
peritoneal shunt [4]. Imaging studies such as 99mTc-labelled pyrophos-
phate scintigraphy can aid in the diagnosis of ATTRv amyloidosis,
which exhibits various phenotypes.

In ATTR cardiomyopathy, abnormal protein deposits accumulate in
the heart, leading to progressive heart failure and arrhythmias [5]. Several
treatments are available for ATTR cardiac amyloidosis. Liver transplanta-
tion has been reported to improve survival in some variants such as the
Val30Metmutation. However, its efficacy for leptomeningeal amyloidosis
has not been fully established [6]. ATTRv cardiac amyloidosis treatment
Fig. 2.
Biopsy of the right ventricular myocardium. (A) Congo red stain shows amyloid
(C) Immunohistochemical staining is positive only for transthyretin antibody (×100
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aims to prevent the formation of amyloid deposits from misfolded TTR
proteins in two pharmacological approaches. One approach is to use
tafamidis,which prevents TTR frommisfolding and transforming into am-
yloid fibrils, and the other is to use patisiran, which primarily reduces the
amount of TTR produced by the liver. Early intervention in ATTR cardio-
myopathywith tafamidis has been shown to improve all-causemortality,
as demonstrated by theATTR-ACT trial [7]. Therefore, it is essential to con-
sider cardiac amyloidosis among the differential diagnoses, even if the ini-
tial symptoms do not appear to be related to the heart. Patisiran is an RNA
deposits with an orange color. (B) Apple-green birefringence under polarized light.
magnification).
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therapy that aims to reduce the hepatic production of both mutant and
wild-type TTR proteins. The APPOLO trial demonstrated improvements
in neurological symptoms and potential cardiac benefits in ATTRv
amyloidosis with polyneuropathy after patisiran administration [8].
These findings indicate that the early initiation of drug therapy may be
beneficial for preventing cardiac events before amyloid fibril storage
causes irreversible organ dysfunction. However, it is necessary to accu-
mulate cases and conduct further research to determine how the treat-
ment results should be interpreted in the gene mutation groups that
were not included in clinical trials. Furthermore, regulation of TTR pro-
teins produced by the brain and eyes is problematic because existing
drugs cannot cross the blood-brain barrier. Patisiran is administered to
prevent the accumulation of wild-type TTR protein and improve auto-
nomic neuropathy; however, it is necessary to considerwhethermore ef-
fective pharmacological treatments can be identified. ATTRv amyloidosis
is caused by various mutations, and clinical trials may not provide suffi-
cient conclusions regarding treatment efficacy and safety in novel or
rare mutation groups. Future studies are required to identify further
novel or rare mutations to guide the development of effective and safe
treatment strategies for such patients.

In cases of a novel mutation, it could be difficult to predict clinical
courses such as penetrance [9]. Given the autosomal nature and diverse
phenotypes of ATTRv amyloidosis, it is crucial to establish clinical inte-
gration of various fields with genetic counseling [10]. Genetic counsel-
ing is composed of medical services provided by staff trained in
medical genetics and can help patients and their families make in-
formed decisions regarding treatment management through informa-
tional support.

In conclusion, this case report emphasizes the importance of consid-
ering ATTR amyloidosis as a differential diagnosis, particularly in cases
of early onset hydrocephalus with a relevant family history. Early diag-
nosis and intervention are crucial for disease management.
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