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Abstract 

Hereditary transthyretin amyloidosis is a progressive, life-threatening disease that typically presents 
as length-dependent symmetric axonal sensorimotor polyneuropathy, restrictive cardiomyopathy, 
or a combination of both. In this case report, we describe a 50-year-old gentleman with a rare 
motor phenotypic variant of hereditary transthyretin amyloidosis with polyneuropathy (hATTR-PN) 
masquerading as motor neuron disease. This case represents the first reported association between the 
motor phenotypic variants of hATTR-PN and mutations involving p.Ala117Ser, a mutation prevalent 
in the Chinese population.
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INTRODUCTION

Hereditary transthyretin amyloidosis is a 
progressive, life-threatening disease that typically 
manifests as length-dependent symmetric 
axonal sensorimotor polyneuropathy, restrictive 
cardiomyopathy, or a combination of both.1 In 
the literature review conducted by Marcia et 
al., sensory deficit was documented in 87% 
of individuals diagnosed with hereditary 
transthyretin amyloidosis with polyneuropathy 
(hATTR-PN). Moreover, all cases of hATTR-
PN were explicitly characterized as having 
exhibited sensory neuropathy throughout the 
progression of the disease.2 Motor neuropathy 
is a rare phenotypic variant of hATTR-PN. It is 
important for clinicians to recognise this rare 
clinical entity and use genetic testing as diagnostic 
tool. We report a rare case of a 50-year-old 
gentleman with motor phenotypic variant of 
hATTR-PN. 

CASE REPORT 

A 50-year-old man presented with proximal 
weakness in his limbs, exertional dyspnea, 
anorexia, and unintentional weight loss of 15 kg 
over the past year. He had a history of diabetes 

mellitus, hypertension, and dyslipidemia. 
Examination revealed symmetrical atrophy and 
weakness in the proximal muscles of all four 
limbs (Figure 1); their deep tendon reflexes 
were diminished, and weakness was observed 
in his neck extension. The extraocular, facial, 
bulbar, and pharyngeal muscles were functioning 
normally. There was neither fatigability nor 
accompanying sensory deficits. Nerve conduction 
studies and electromyography demonstrated 
features of bilateral carpal tunnel syndrome, as 
well as the presence of active denervation and 
chronic re-innervation in the cervical, thoracic, 
and lumbar innervated muscles (Table 1). He was 
subsequently suspected of having progressive 
muscular atrophy based on his clinical features and 
the results of the aforementioned ancillary tests.
 The investigations, including serum creatine 
kinase, aldolase, antinuclear antibody, double-
stranded DNA antibody, extractable nuclear 
antigens, retroviral antibody, hepatitis B surface 
antibody, hepatitis B core total antibody, hepatitis C 
enzyme immunoassays, venereal disease research 
laboratory antibody (VDRL), treponema pallidum 
particle agglutination (TPPA), myeloma panel, and 
antibodies such as myelin associated glycoprotein, 
GM1, GM2, GD1a, GD2B, GQ1b, paraneoplastic 
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panel (anti-neuronal antibodies such as anti-Hu 
antibody, anti-Yo antibody, anti-Ri antibody, 
anti-CV2 antibody, anti-Amphiphysin antibody, 
anti-PNMA2/Ta antibodies, anti-recoverin 
antibody, anti-SOX1 antibody, anti-titin antibody, 
anti-zic4 antibody, anti-GAD65 antibody, and 
anti-Tr antibody), all yielded unremarkable results. 
Magnetic resonance imaging (MRI) of the brain 
and whole spine revealed findings within normal 
limits. Computed Tomography (CT) of the thorax, 
abdomen, and gastroenteroscopy were conducted 
to explore the etiology of weight loss, yet yielded 
unremarkable results. Arterial blood gas analysis, 
echocardiogram, myocardial perfusion imaging, 
and cardiac MRI were employed to investigate 
breathlessness, all of which exhibited normal 
findings.
 It was later discovered that his mother 
experienced progressive weakness in her 60s. 
Genetic analyses returned negative results for 
the survival motor neuron and androgen receptor 
genes, which were performed in consideration of 
spinal muscular atrophy and bulbospinal muscular 
atrophy, respectively. He then underwent genome 
sequence analysis, which detected a heterozygous 
missense mutation c.349G>T p.Ala117Ser, a 
pathogenic transthyretin variant. Although Congo 
Red staining of rectal and abdominal fat biopsy 
specimens was unremarkable, a 99m-Technetium-
pyrophosphate (99mTc-PYP) scan displayed 
features consistent with cardiac transthyretin 
amyloidosis (Figure 2). He was thereafter 
diagnosed with hATTR-PN and cardiomyopathy. 
His condition improved after starting diflunisal 
and remained stable over the past three years.

DISCUSSION 

Hereditary transthyretin amyloidosis is a rare 
autosomal dominant heritable disease associated 
with more than 130 transthyretin mutations. In 
this condition, the transthyretin protein misfolds 
to form amyloid, which is deposited in various 
organs, particularly in the heart and peripheral 
nerves.3 Patients with hATTR-PN experience rapid 
deterioration in their functions, and their survival 
is limited to 7-10 years without treatment.4 
 Motor phenotypic variants of hATTR-PN are 
rare. In Italy, five patients, and one patient in 
Africa, presented with features resembling motor 
neuron disease. Mutations including p.Ile88Leu, 
p.Phe84Leu, p.Glu74Gln, and p.Val113Met 
were uncovered in these cases.5,6 Uncommon 
neuropathy phenotypes, such as demyelinating 
polyneuropathy, mononeuropathy multiplex, 
polyradiculopathy, radiculoplexus neuropathy, 
and motor neuropathy, have previously been 
reported.5-10 We postulate that the observed 
variety in phenotypes may be attributed to the 
heterogeneity of amyloid deposition in neurons.
 The p.Ala117Ser mutation, while common 
among the Chinese in Asia, rarely causes motor 
neuropathy.11-13 Therefore, our patient, described 
herein, represents the first reported case of 
the motor neuropathy variant of hATTR-PN 
associated with p.Ala117Ser mutations. This 
discovery substantiates the hypothesized notion 
that hATTR-PN is a disease characterized by 
greater phenotypic variability than conventionally 
acknowledged, even within specific genotypic 
mutations.
 Notwithstanding the initial suspicion of motor 
neurone disease, the recognition of pivotal 

Figure 1. Symmetrical atrophy of bilateral deltoid and biceps brachii muscles.
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Table 1: Nerve conduction study
Motor nerve 
conduction study 

Onset latency 
(ms)

Amplitude 
(mV)

Conduction 
velocity (m/s)

F wave latency 
(ms)

L median nerve
Wrist – APB 4.42 13.2 29.7
Elbow – APB 9.50 12.0 53.1
EP – APB 15.5 10.3 70.0

R median nerve
Wrist – APB 5.92 10.3 31.2
Elbow – APB 10.6 9.6 54.5
EP – APB 15.9 9.3 75.5

L ulnar nerve
Wrist –ADM 2.63 9.8 29.4
Above elbow – ADM 8.38 9.2 52.2
EP – ADM 13.6 7.4 72.8

R ulnar nerve
Wrist –ADM 2.54 9.5 28.7
Above elbow – ADM 8.25 8.3 55.2
EP – ADM 13.6 7.1 71.0

L tibial nerve
Ankle – AH 3.13 15.0 50.4
Popliteal fossa – AH 12.3 11.2 45.8

R tibial nerve
Ankle – AH 3.28 17.5 48.7
Popliteal fossa – AH 12.1 12.1 46.5

L peroneal nerve
Ankle – EDB 3.85 8.5 49.3
Above fibular – EDB 13.4 8.4 44.5

R peroneal nerve
Ankle – EDB 3.90 6.0 48.9
Above fibular – EDB 13.1 5.4 44.6

Lumbrical-interossei latency difference
L ulnar – median -1.06
R ulnar – median -2.30

Sensory nerve 
conduction study 

Onset latency 
(ms)

Amplitude 
(µV)

Conduction 
velocity (m/s)

L median nerve
Digit II – Wrist 3.58 20.2 36.3

R median nerve
Digit II – Wrist 4.55 13.3 28.6

L ulnar nerve
Digit V – Wrist 2.06 39.3 53.4

R ulnar nerve
Digit V – Wrist 2.01 35.0 54.7

L superficial peroneal nerve
Calf – Ankle 2.71 15.3 44.3

R superficial peroneal nerve
Calf – Ankle 2.50 16.4 48.0

L sural nerve
Mid lower leg – 
Lateral malleolus 

2.52 20.7 47.6

R sural nerve
Mid lower leg – 
Lateral malleolus

2.48 20.1 48.4

L, left; R, right; APB, abductor pollicis brevis; EP, Erb’s point; ADM, abductor digiti minimi; AH, abductor hallucis.
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Figure 2. 99m-Technetium-pyrophosphate scan. The heart to contra-lateral lung ratio was 1.7 at 1 hour. Semi-
quantitative visual grading of cardiac myocardial uptake was grade 3, uptake greater than ribs. (A) 
Single-photon emission computed tomography (SPECT) imaging revealed significant myocardial uptake 
of tracer. (B)

features including a probable family history, 
concurrent bilateral carpal tunnel syndrome, 
breathlessness, and unintentional weight loss 
subsequently directed our attention towards 
systemic amyloidosis as the more plausible 
diagnosis.14 The diagnostic specificity of amyloid 
deposition demonstrated in tissue biopsies is 
notably high. However, its sensitivity is markedly 
influenced by factors such as the quantity of 

tissue sampled and the site of biopsy. The 
sensitivities of biopsies at specific sites, such as 
the sural nerve (79-80%) and abdominal fat pad 
(14-83%), vary. Consequently, negative biopsy 
results do not conclusively rule out amyloidosis, 
a scenario similarly observed in our patient. In 
comparison, 99mTc-PYP scans exhibit a high 
level of accuracy in depicting the characteristics 
of cardiac amyloidosis, boasting both elevated 

Table 2: Needle electromyography 

Muscle Spontaneous Activity Motor unit potential
Fibrillation PSW Amplitude Duration Recruitment

L glossus 0 0 Normal Normal Normal
R glossus 0 0 Normal Normal Normal
L paravertebral C6 0 0 Normal Normal Normal
L paravertebral C7 + + Normal Normal Normal
L paravertebral L4 + + Normal Normal Normal
L biceps 0 + Increase Increase Reduced
L deltoid 0 0 Normal Normal Reduced
L FDI 0 0 Normal Normal Reduced
L vastus lateralis 0 0 Normal Normal Normal
L tibialis anterior + 0 Normal Normal Reduced
R paravertebral C6 0 0 Normal Normal Normal
R paravertebral T10 + ++ Normal Normal Normal
R deltoid 0 0 Normal Increase Reduced
R FDI 0 0 Increase Normal Reduced
R vastus lateralis 0 0 Normal Normal Reduced
R tibialis anterior 0 + Normal Normal Reduced

L, left; R, right; FDI, first dorsal interosseous; PSW, positive sharp wave. 

(B) SPECT(A) Planar
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sensitivity (99%) and specificity (86%) as 
documented in previous studies.15 The myocardial 
radiotracer uptake observed in bone scintigraphy 
utilizing 99mTc-PYP holds potential value in 
cases presenting with peripheral neuropathy, the 
presence of an amyloidogenic transthyretin (TTR) 
mutation, and suspected cardiac involvement, 
particularly when confronted with negative biopsy 
results. This diagnostic approach has the potential 
to obviate the necessity for an endomyocardial 
biopsy.16

 In conclusion, the timely identification and 
management of the motor phenotypic variant 
in hATTR-PN is imperative, given its profound 
and frequently incapacitating manifestations. 
Additionally, the case of our patient represents 
the initial documented correlation between motor 
phenotypic variants of hATTR-PN and mutations 
involving p.Ala117Ser, a mutation prevalent in 
the Chinese population. This demonstrates that 
phenotypic diversity can exist despite a shared 
genetic mutation.
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