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ABSTRACT

This report aimed to describe a case of vitreous opacity caused by amyloid deposits in a patient with 
hereditary amyloidosis. A 65-year-old man with familial amyloid polyneuropathy caused by the TTR 
Val30Met mutation (p.Val50Met) presented with progressive visual loss in both eyes over a period of 1 year. 
The patient had substantial opacity and disorganization of the vitreous as well as epiretinal membrane. 
Ultrasound showed an attached retina with dense vitreous echoes. Pars plana vitrectomy was performed 
on the left eye and the vitreous material was sent for biopsy. Histological analysis of the vitreous showed 
the presence of amyloid deposits using Congo red staining. Familial amyloid polyneuropathy is a subtype 
of amyloidosis with autosomal dominant inheritance. It is associated with vitreous amyloidosis in 5.4%–
35% of cases; this association is predominantly linked to the presence of a mutant variant of TTR and is 
observed before the age of 40 years. In the present case, the patient had a late onset of the disease but 
surgical treatment ensured a functional prognosis and histological analysis was essential to confirm 
the initial diagnostic hypothesis. This case is an example of the challenges of ophthalmic treatment in 
patients with rare systemic diseases. Early identification of ophthalmic changes, surgical planning, and 
follow-up are essential for the patient’s functional recovery.

RESUMO

O objetivo deste relato é descrever um caso de opacidade vítrea causada por depósitos amiloides em um 
paciente com amiloidose hereditária. Paciente do sexo masculino, 65 anos, com polineuropatia amiloide 
familiar por mutação TTR Val30Met (p.Val50Met), apresentou-se com perda visual progressiva em ambos os 
olhos durante um período de um ano. O paciente apresentava opacidade e desorganização substanciais do 
vítreo e membrana epirretiniana. O ultrassom revelou retina aplicada com material vítreo denso. Realizou-se 
vitrectomia via pars plana no olho esquerdo, e o material vítreo foi enviado para biópsia. A análise histológica 
do vítreo revelou a presença de depósitos amiloides através da coloração vermelho Congo. A polineuropatia 
amiloide familiar é um subtipo de amiloidose com herança autossômica dominante. A sua associação com 
amiloidose vítrea varia entre 5,4% e 35%, estando predominantemente ligada à presença de uma variante 
mutante da TTR e observada antes dos 40 anos de idade. Neste caso, o paciente apresentou um início tardio 
da doença, mas o tratamento cirúrgico garantiu o prognóstico funcional e a análise histológica foi essencial 
para confirmar a hipótese diagnóstica inicial. Este caso ilustra os desafios do tratamento oftalmológico 
em pacientes com doenças sistêmicas raras. A identificação precoce das alterações oftalmológicas, o 
planejamento cirúrgico e o acompanhamento são essenciais para a recuperação funcional do paciente.
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INTRODUCTION

The term amyloidosis was coined in 1854 by the 
German physician Rudolph Virchow after analyzing 
samples of amyloid bodies from brain tissue. These 
observations led to the assumption that the material 
analyzed was cellulose, which was named amyloid1. It 
was only years later, in 1959, with the use of electron 
microscopy, that Alan Cohen and Evan Calkins 
studied different types of amyloid deposits and, after 
lengthy discussions, the scientific community defined 
amyloid as deposits of protein material2.

Amyloidosis is a heterogeneous group of diseases 
caused by the extracellular deposition of insoluble 
fibrillar proteins, known as amyloids, which are 
formed from the breakdown of proteins3. Clinically, 
amyloidosis has two forms of manifestation: 
localized and systemic. In the localized form, amyloid 
deposits occur intracellularly and extracellularly 
and are restricted to the organ or tissue where the 
precursor protein is synthesized. In the systemic 
form, deposition is exclusively extracellular and 
occurs in organs or tissues other than the site of 
protein production4. The most prevalent form of 
systemic amyloidosis is light chain amyloidosis (AL), 
which is distinguished by the presence of monoclonal 
immunoglobulin light chains5.

Hereditary amyloidosis is another subtype of 
the disease, typically caused by mutant variants 
of proteins such as transthyretin (TTR)5. Variant 
hereditary transthyretin amyloidosis (ATTRv), also 
known as familial amyloid polyneuropathy (FAP), 
is an autosomal dominant systemic disease that 
is progressive and varies in severity. This form 
predominantly affects the peripheral nerves, leading 
to somatic and autonomic neuropathies, and can 
involve various organs and tissues, including the 
eyes6,7. Ocular involvement in ATTRv occurs in 
approximately 10% of patients6. TTR is a transport 
protein that is synthesized mainly in the liver but 
also in the retinal pigment epithelium (RPE). The 
local intraocular synthesis of mutant TTR by the 
RPE is clinically relevant, mainly because it explains 
the progression of ocular amyloidosis even after liver 
transplantation8.

The proteins associated with ocular amyloidosis 
include TTR, gelsolin, keratoepithelin, and 
lactoferrin, the latter two being exclusive to 
ocular tissue6. The main ocular manifestations of 
amyloidosis occur in the cornea, iridocorneal angle, 
and vitreous body, and are often associated with local 
vasculopathy and neuropathy9. The most prevalent 
ophthalmologic manifestations include vitreous 

opacities, chronic open-angle glaucoma, aberrant 
conjunctival vessels, keratoconjunctivitis sicca, loss 
of corneal sensitivity, and neurotrophic ulcers, which 
can result in significant visual impairment6. As 
mentioned above, it has been observed that the RPE 
synthesizes mutant TTR inside the eye, leading to 
the formation of amyloid deposits in the vitreous10,11. 
In this article, we describe a case of late onset vitreous 
amyloidosis in a patient with ATTRv and review the 
main aspects related to this ocular disease.

CASE REPORT

A 65-year-old patient with FAP and TTR 
missense variant p.Val30Met (c.148G>A; RefSeq: 
NM_000371.4), which results in the exchange of 
the p.Val50Met protein, presented with progressive 
visual loss in both eyes over a period of 1 year. 
Upon examination, the patient had best corrected 
visual acuity (BCVA) of 20/80 in the right eye (OD) 
and 20/400 in the left eye (OS), with IOP of 12 
mmHg in both eyes, clear conjunctiva, transparent 
cornea, anterior chamber without reaction, and mild 
nuclear cataract. Retinal mapping showed opacity 
and disorganization of the vitreous (OD +2/4, OS 
+4/4). Complementary tests were also performed, 
and spectral-domain optical coherence tomography 
(SD-OCT) showed an epiretinal membrane (ERM) in 
the OD (Figure 1). The OS, however, could not be 
assessed by SD-OCT due to media opacity. Similarly, 
ultrasound of the eye showed an attached retina 
with dense vitreous material and posterior vitreous 
detachment.

The patient underwent pars plana vitrectomy 
(PPV) with C3F8 13%, removal of the ERM, and 
peeling of the internal limiting membrane (ILM) 
with membrane blue dye in the OS, and the 
vitreous material was sent for biopsy. There were no 
intraoperative complications. Histological analysis 
of the vitreous body showed the presence of amyloid 
deposits through Congo red staining observed under 
direct light (Figure 2). Three months after surgery, the 
patient presented with 20/40 OE BCVA, and another 
SD-OCT showed preservation of the anatomy of 
the retinal layers and detachment of the RPE (PED) 
without clinical significance (Figure 3). The patient 
was then referred for phacoemulsification with an OS 
intraocular lens implant, with a final BCVA of 20/20. 
RPE detachment is being monitored periodically and 
no change/increase was observed after 6 months.
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Figure 1. The patient’s OCT showed epiretinal membrane, and retinography 
revealed opacity and disorganization of the vitreous body. OCT and retinography 
images were generated using the Cirrus 5000 Angioplex HD-OCT (Carl Zeiss 
Meditec Inc., Dublin, USA) and the Visucam NM/FA (Carl Zeiss Meditec Inc., 
Dublin, USA), respectively.

Figure 2. Vitreous sample showing amyloid deposits positive for Congo red under direct optical microscopy.
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DISCUSSION

Familial amyloid polyneuropathy and vitreous 
amyloidosis

As previously described, vitreous amyloidosis is 
one of the most characteristic ocular manifestations 
of ATTRv and, in most cases, presents mutations of 
the TTR gene in p.Val50Met (Val30Met), p.Arg54Gly 
(Arg34Gly), p.Tyr134Cys (Tyr114Cys), p.Thr69Ala 
(Thr49Ala), and p.Glu74Lys (Glu54Lys)6,12-16. Vitreous 
amyloidosis is typically bilateral and asymmetrical, 
and is observed predominantly before the age of 40 
years6. ATTRv due to the TTR Val30Met mutation 
can present with late onset, occurs usually after 
the age of 50 years, and accounts for approximately 
35% of cases17. In these patients, diagnosis is often 
late, with an average interval of 3.8 years from 
the onset of symptoms, due to the lack of family 
history, phenotypic variability, and the similarity 
to other causes of neuropathy, such as diabetes or 
vitamin deficiency17,18. The presence of monoclonal 
gammopathy can further induce error in clinical 
suspicion of AL amyloidosis, making diagnosis more 
difficult19.

From a neurological perspective, late presentation 
is associated with greater severity of the disease 
at the time of diagnosis, including greater neuro
logical impairment and pronounced autonomic 
involvement17,20. Vitreous opacities are described 
as the most common ocular alteration in patients 
with late onset disease and occur in more than half 

of the eyes examined in some studies21. In isolated 
cases, they may even be the first detectable clinical 
manifestation22. However, recent studies indicate that 
even among patients with established neurological 
symptoms, vitreous opacities may be absent on initial 
assessment, which suggests that ocular involvement 
may be underestimated and appear at a later stage22.

Clinical characteristics
It has been observed that these opacities form 

in the peripheral vitreous and extend centripetally23. 
The collagen fibers of the vitreous act as the basis for 
the aggregation of mutant TTR. This protein has a 
high degree of affinity with the basal membranes and 
the vitreous matrix. It is mainly composed of type II 
collagen and is structurally and biochemically similar 
to the collagen of the basal membranes, which favors 
amyloid deposition. Thus, vitreous opacities are 
characterized by a classic appearance, described as 
resembling leaves, films, bands, spider webs, cotton, 
fine fibers, or glass wool, the last being most often 
related to the disease6.

Vitreous opacities are caused by cell debris, 
proteins, blood, deposits, or inflammatory exudates 
suspended in the vitreous humor; these causes present 
different patterns that are important for their clinical 
identification. We highlight the following opacities: 
vitreous syneresis, which has transparent, mobile, 
and floating filaments with eye movement; uveitis, 
which has denser opacities that reduce visual acuity; 

Figure 3. OCT of the left eye after PPV showing PED. Images were generated using the Cirrus 5000 Angioplex HD-OCT (Carl Zeiss Meditec Inc., 
Dublin, USA).
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and vitreous hemorrhage, which has a characteristic 
dark red color24. Asteroid hyalosis is another vitreous 
opacity that is commonly found; it is mostly 
benign and asymptomatic and is characterized by 
bright yellowish-white dots adhered to the vitreous 
matrix25,26. Eye ultrasound is an important diagnostic 
tool in these cases27.

In ATTRv, chorioretinopathy has been described 
as a potential ocular manifestation, often involving 
vascular changes such as choroidal vascular 
attenuation or choroidal vascular occlusion28. 
However, in this patient, despite the advanced 
disease and the prominent deposition of amyloid in 
the vitreous, no vascular alterations were observed 
on fundoscopic or angiographic examination. This 
absence of vascular involvement of the choroid 
suggests that ocular amyloid deposition can progress 
to a severe structural deficiency without necessarily 
inducing obvious vascular disease; it also suggests 
that such changes may be subclinical, thus making 
current diagnostic detection difficult29. Furthermore, 
long-term follow-up suggests that visual function may 
be intact in the first few years after detection and that 
visual deterioration may occur over several years29. 
Therefore, multimodal evaluation is recommended 
even in the absence of initial fundoscopic changes.

Surgical treatment
The standard treatment for this condition is PPV 

with peeling of the ILM but opacities can relapse 
due to the dispersion of residual deposits or the con-
tinuous intraocular production of mutant TTR30-32. 
Although PPV significantly improves visual acuity, 
the recurrence of opacities, the presence of worsening 
sensorimotor neuropathy, severe autonomic dysfunc-
tion, and intraoperative complications are challenges 
for the long-term treatment of these patients33-35. In 
this case, the absence of recurrence after 6 months 
suggests the complete removal of all vitreous parts 
during PPV. However, late recurrence is still possible 
due to synthesis of mutant TTR in the RPE6.

After surgery, this patient’s cataract evolved ra-
pidly, which is also to be expected after PPV given 
that cataract formation is the most common com-
plication of PPV. The incidence of cataract surgery 
after PPV is estimated at approximately 40% and 
can increase to up to 85% in 5 years36,37. Considering 
this, the combined technique of PPV with phacoe-
mulsification in a single procedure has been increa-
singly used with safety38.

Future treatments
Gene therapy is a promising future treatment 

strategy for TTR amyloidosis, focusing mainly 
on strategies to suppress the expression of the 
variant TTR gene by degrading the TTR messenger 
RNA39,40. The mechanism of action of tafamidis, 
one of the anti-amyloid drugs, is to stabilize mutant 
TTR by binding to T4 binding sites of the TTR 
tetramer, thereby preventing the dissociation of the 
latter into amyloidogenic and toxic monomers and 
intermediates39. Indications for use depend on the stage 
of the disease, age of the patient, associated illnesses, 
severity of heart disease, and contraindications. 
Tafamidis is preferred for the treatment of early-
stage symptomatic FAP. The neuropathy must be 
symptomatic, with an amyloidogenic TTR mutation, 
biopsy-proven amyloidosis, and stage I disease. 
In a double-blind randomized study, there was no 
progression of neuropathy in 60% of patients in the 
tafamidis group versus 38% in the placebo group39.

Another treatment option is patisiran (ALN-
TTR02), which consists of a specific siRNA for TTR 
mRNA formulated in LNPs and that shows a robust, 
dose-dependent and statistically significant reduction 
in serum TTR protein levels40,41. According to the 
APOLLO study42, patisiran improves neurological 
symptoms in patients receiving dual therapy, 
without having relevant adverse effects. There is 
another medication available, inotersen, which was 
recently approved by the US FDA for the treatment 
of polyneuropathy associated with amyloidosis. 
By targeting TTR mRNA transcripts, inotersen 
decreases translation and protein synthesis, thus 
reducing the deposition of misfolded proteins. 
Inotersen and patisiran have shown excellent results 
in hATTR patients with polyneuropathy. Inotersen 
and patisiran slowed the progression of the disease 
and even potentially reversed it43.

Histological analysis
Congo red dye under polarized light is the main 

histological method used to identify amyloid depo-
sits44. However, because of the high concentration of 
deposits in this patient, direct light was sufficient to 
identify the material. Although it does not accurately 
determine the amyloid nature of protein aggregates, 
it remains the fastest and most practical method for 
staining amyloids in vitro44,45. In this case, the patient 
had a late onset of the disease, which required the ex-
clusion of other etiologies for the vitreous opacities. 
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In addition to surgical treatment guaranteeing a func-
tional prognosis, histology was essential to confirm 
the diagnostic hypothesis and exclude other causes of 
vitreous opacity.

Other stains can also be used to detect these de-
posits. Thioflavin T is a fluorescent dye that binds to 
amyloid fibrils; after binding, its fluorescence increa-
ses significantly, emitting a greenish light that can be 
visualized under a fluorescence microscope. Another 
dye that can be used identify them is hematoxylin 
and eosin (H&E). Although H&E is not specific for 
amyloids, it is the most widely used stain in general 
histopathology, and amyloid proteins usually appear 
as homogeneous pink deposits on the slide. This te-
chnique is not conclusive on its own, and therefore, 
is not recommended as the main method for identi-
fying amyloids44,46.

This case is an example of the ophthalmic tre-
atment challenges in patients with rare systemic di-
seases. The vitreous is an important site of amyloid 
deposition, which often leads to progressive visual 
impairment requiring early surgical treatment. PPV, 
when properly indicated, remains the main treatment 
and provides diagnostic confirmation and functional 
recovery. Ultimately, multidisciplinary follow-up is 
essential because early ophthalmologic assessment 
and timely intervention can preserve visual function 
and improve the overall quality of life of individuals 
with systemic amyloidosis. This case highlights the 
importance of early ophthalmologic evaluation in 
patients with hATTR. Vitreous amyloidosis can be 
the initial or predominant ocular finding, and PPV 
allows diagnostic confirmation and visual recovery. 
Thus, comprehensive, multidisciplinary monitoring 
is essential in the treatment of ocular and systemic 
manifestations of ATTRv.
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