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Introduction: Transthyretin protein-related familial amyloidosis polyneuropathy (TTR-FAP) is an autosomal dominant genetic 
disease caused by mutations in the TTR gene. The disease is characterized primarily by peripheral and autonomic nerve damage. 
Disease progression is associated with frequent involvement of the heart, lungs, kidneys, eyes, and other organs. The most common 
TTR mutation is c.148G>A (p.Val50Met), although the FAP resulting from the mutation rarely involves the spinal cord.
Patient Concerns: A 68-year-old man was diagnosed with the TTR c.148G>A (p.Val50Met) mutation by ultrasound, pathological, 
and genetic analyses. He presented with a late-onset, complicated spinal cord injury. The diagnostic process was tortuous, and despite 
the administration of regular treatment (conventional drugs, cardiac pacemaker, and the specific drug clofenadifen), the patient died.
Interventions: To confirm TTR-FAP, ultrasound, MRI, pathological, and genetic tests were performed.
Outcomes: The patient ultimately died of heart failure 7.5 years after the initial onset of symptoms.
Conclusion: The patient presented with unusual symptoms of spinal cord injury, and despite a long and arduous diagnostic process 
and administration of standard treatment for over seven years, the outcome was poor. It is thus recommended that clinicians pay 
attention to the identification of rare diseases with timely imaging, pathological, and genetic testing, to avoid poor outcomes.
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Introduction
TTR-FAP is an autosomal dominant disease associated with mutations in the TTR gene resulting in peripheral and 
autonomic nerve damage. Disease progression often entails symptoms associated with the involvement of organs 
including the eyes, lungs, kidneys, and heart.1 The TTR gene c.148G>A (p.Val50Met) mutation is the most common 
mutation known to be associated with this disease, but reports of spinal cord involvement associated with this form of 
TTR-FAP are rare. Here, we report a case of a TTR-FAP patient exhibiting spinal cord damage.

Methods and Results
A 68-year-old male patient was admitted to the hospital on January 10, 2022 owing to a history of progressive weakness 
and numbness of the limbs for over 7 years. The patient had initially presented with numbness and swelling pain in his 
toes 7 years prior, followed by the development of glove and stocking-like changes in the limbs, limb weakness, and 
instability when walking. Despite the successive administration of neurotrophic and immunoregulatory treatments, his 
condition continued to progress. Two years ago, he presented with bradycardia and gastrointestinal dysfunction. One 
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month ago, he developed paresthesia below T10, urinary retention, and orthostatic hypotension occurred 1 month ago. He 
presented to our hospital after the development of pulmonary embolism, heart failure, renal insufficiency, respiratory and 
urinary system infections, and other symptoms. He reported having no history of heavy metal or poison exposure, and his 
past and family history was unremarkable. Physical examination revealed a supine blood pressure of 130/70 mmHg and 
a standing blood pressure of 80/47 mmHg. The proximal muscle strength of his bilateral upper limbs was grade IV, his 
distal muscle strength was grade III, and the muscle strength of both lower limbs was grade III. Numbness at the distal 
end of both elbow joints and below chest 10 was evident together with hypoesthesia. Cardiac color Doppler ultrasono
graphy revealed a rough myocardial ecco with some spot-like changes potentially consistent with amyloidosis (Figure 1). 
Biopsy samples of skin from the abdominal wall and lower right extremity did not reveal any deposition of an apple- 
green substance under polarized light. Genetic testing revealed a heterozygous mutation in exon 2 of TTR c.148G > A (p. 
Val30Met) (Figure 2). As related examinations excluded other diseases (Table 1), the patient was diagnosed with TTR- 
FAP with spinal cord damage. The patient’s condition gradually worsened, and he had malignant arrhythmia. After being 
transferred to the intracardiac intensive care unit, he was treated with drugs and a pacemaker and was discharged. Oral 

Figure 1 Cardiac color Doppler ultrasound results and map of the TTR gene sequence. (A) Uncoordinated movement with slight thickening of the atrial septum. (B) The 
myocardial echo was rough with spot-like changes; uneven enhancement of the ventricular wall is highlighted with a red circle.

Figure 2 Map of the TTR gene sequence. The red arrow highlights the heterozygous mutation at exon 2 c.148G > A (p.Val30Met).
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clofenadifen soft capsules were provided for treatment after discharge. The patient ultimately died of heart failure 7.5 
years after initial symptom onset.

Discussion
The patient in this report was a male who was 61 years of age at time of initial symptom onset. He did not exhibit any family 
history of TTR-FAP, and exhibited a chronic, progressive disease course with limb symmetry characterized by primarily distal 
flaccid paralysis, sensory and motor involvement, and damage to the peripheral sensory and motor peripheral nerves. Symptoms 
developed below the T10 spinal level and were associated with abnormal damage in the thoracic spinal cord. The patient also 
experienced autonomic nervous symptoms including vomiting, diarrhea, and urinary retention, as well as elevated BNP levels, 
blood urea nitrogen dysregulation, and lesions involving the circulatory and urinary systems. Cerebrospinal fluid, electromyo
graphy, and ganglioside autoantibody results did not support a diagnosis of chronic inflammatory demyelinating polyneuropathy. 
Abdominal color Doppler ultrasound and chest CT results did not reveal any space-occupying lesions, and tumor marker levels 
were normal, which did not support a tumor diagnosis. Serological and other marker test results did not support a diagnosis of 
connective tissue disease-related neurological damage. Bone marrow examination, serum protein levels, and other tests did not 
support a diagnosis of light chain amyloidosis peripheral neuropathy. The patient thus exhibited peripheral neuropathy with 
sensory, motor, and autonomic nerve damage, combined with damage to the heart, kidney, and spinal cord. The disease was also 
characterized as having a high possibility of being hereditary. Echocardiography revealed typical FAP cardiomyopathy 
manifestations, and genetic testing identified a heterozygous TTR c.148G > A (p.Val30Met) mutation. These results, together 
with other relevant examinations and the exclusion of other diseases, ultimately led to the diagnosis of TTR-FAP.

TTR is primarily synthesized in the liver, although 5% of the total TTR output is believed to be synthesized in the 
choroid plexus and retinal pigment epithelium in the brain. TTR gene mutations result in the misfolding of the TTR 
protein into amyloid fibrils, which are deposited in different tissues and cause disease.2 The clinical manifestations of 
TTR-FAP can vary widely. In areas where this disease is not endemic, it usually exhibits a late onset at 50 + years of age. 
Many patients experience bilateral upper limb symptoms that manifest in the form of progressive polymotor sensory 
neuropathy and severe movement disorders, often accompanied by heart disease, with relatively mild autonomic 
symptoms.3,4 In the present case, the patient was from a non-endemic area and exhibited late-onset disease that first 
manifested at age 61. He experienced initial onset in both upper extremities and progressive sensorimotor neuropathy in 
the extremities, as well as heart and kidney involvement, consistent with prior reports. This patient presented with spinal 
cord damage, in contrast to these previous reports. TTR-FAP damage to the central nervous system is rare and usually 
occurs 10 years after disease onset.5 Oshima et al6 observed a low proportion of TTR in the spinal cord of TTR-FAP 

Table 1 Abnormal Results of Pathological, Imaging, and Electrophysiological Examinations

Test Item Result

Routine blood examination White blood cells: 19.35×109/L; red blood cells: 3.26×1012/L; hemoglobin: 96 g/L, platelet count: 96×109/L
Renal function Urea nitrogen: 9.51 mmol/L

Cardiac index BNP: 368.55 pg /mL; Hypersensitive troponin I: 0.336 ng/mL

Dermatopathology Excessive epidermal keratosis with thin and papillary hyperplasia (5 cm above the umbilicus and right ankle). No 
obvious amyloid deposition was observed in the superficial dermis or papillary layer. Congo red staining was negative.

Bone marrow aspiration No monoclonal proliferation of plasma cells was observed, and the degree of proliferation was reduced

Lumbar puncture Cerebrospinal fluid white blood cell count: 43×106/L; total CSF cell count: 59×106/L; CSF protein level: 705 mg/L 
(reference range: <700mg/L).

Cranial MR Bilateral basal ganglia lacunar infarction
Cervical spine MR No abnormal signal was evident in the cervical pulp

Thoracic MR No abnormal signal was detected in the thoracic pulp

Lumbar MR Enhancement No abnormal thickening or strengthening was observed in the posterior ganglionic segment of the bilateral sacral
Neural EMG Both superior and inferior peripheral neuropathy were evident, with damage to the motor and sensory nerves, 

myelin sheath and axon involvement, and a distal end heavier than the proximal end

Abdominal ultrasonography Fatty liver
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patients, with this potentially being related to the independent origin of TTR in the central nervous system from the 
choroid plexus. This patient had clear symptoms of spinal cord damage, but no corresponding lesions were detected upon 
spinal cord MRI, which may be attributable to the lack of any further cervical or thoracic spinal enhanced MRI scans. 
Unfortunately, due to refusal by the family, no autopsy was performed for further confirmation of the myelopathy.

Typical echocardiographic findings in patients harboring TTR mutations include the thickening of the ventricular wall, 
granular myocardial signal, and restricted diastolic function.7,8 Tissue biopsy and pathology are also important compo
nents of the approach to FAP diagnosis, with liver and nerve tissue biopsy being performed when conditions allow for 
such testing.9,10 Skin biopsy offers a sensitivity of 70% and a specificity of 100% for this condition.11 TTR gene 
sequencing is a gold standard approach to TTR-FAP diagnosis. In the present case, the patient’s cardiac color Doppler 
ultrasound results were consistent with the typical presentation associated with TTR-FAP, although his skin pathology 
results did not yield any direct evidence of amyloid deposition, potentially as a result of the selected sampling site. 
Genetic testing revealed a heterozygous Val30Met mutation in the TTR gene. While this mutation is relatively common, 
associated spinal cord damage is rarely detected. Further testing of related family members would provide further insight, 
but the family members of this patient refused to undergo such genetic testing.

Liver transplantation is the most commonly suggested approach to the treatment of TTR-FAP patients, and it is most 
often recommended for patients with stage 1 peripheral neuropathy and an age at onset of under 50 years.12 In the present 
case, the patient exhibited severe stage 3 and grade 4 TTR-FAP,13 arrhythmia, and pacemaker implantation, and he was 
thus not a candidate for liver transplantation. While this patient briefly achieved stability, he ultimately died 7.5 years 
after symptom onset. As such, efforts to treat TTR-FAP patients require vigilance to facilitate early diagnosis and 
appropriate interventions with the potential to improve prognostic outcomes.

Conclusion
In conclusion, TTR-FAP is a rare disease that is difficult to diagnose in its early stages, particularly when combined with 
spinal cord symptoms. Echocardiography is a reproducible and noninvasive approach to assessing cardiac features and 
function in patients affected by cardiac amyloidosis, and genetic testing plays a critical role in TTR-FAP diagnosis.

Abbreviations
TTR-FAP, Transthyroxin protein-related familial amyloidosis polyneuropathy; TTR, Transthyretin.
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