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Abstract

Background: Hereditary transthyretin amyloidosis (ATTR amyloidosis) is a rare condition where a mutation in the
transthyretin gene leads to systemic deposition of amyloid. The manifestations and prognosis of ATTR amyloidosis
depends on the specific ATTR mutation, with over 100 mutations reported in the literature. The manifestations of
many rare forms of ATTR amyloidosis have not been well described, particularly the late-onset ophthalmic findings.

Case presentation: We present the case of a 43-year-old Caucasian male with a diagnosis of ATTRD18E amyloidosis
confirmed by fat pad biopsy. He had diffuse systemic involvement, including cardiovascular, pulmonary, and gastro-
intestinal symptoms. He also had significant ocular involvement including vitreous opacities, retinal angiopathy, and

increasingly relevant.

abnormalities

conjunctival lymphangiectasia. These ocular findings modestly progressed at 2-year follow-up.

Discussion: The ATTRD18E mutation is a rare variant, with few described cases. To our knowledge, this is the first
documented case of ATTRD18E amyloidosis with significant ocular involvement. These ocular findings may serve as
a relevant biomarker for severe disease prognosis in ATTRD18E amyloidosis. With improving treatments addressing
the systemic symptoms of ATTR amyloidosis, a better understanding of the late-onset ocular symptoms is becoming
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Background

Hereditary transthyretin amyloidosis (ATTR amyloi-
dosis) is a rare condition where a mutation in the tran-
sthyretin (ATTR) gene leads to systemic deposition
of amyloid fibrils. The most common causative muta-
tion is ATTRV30M, but over 100 mutations have been
described, with the characteristics of many mutations
being poorly documented due to their low prevalence [1].
ATTR amyloidosis has a heterogeneous phenotype asso-
ciated with variable involvement of the heart, peripheral
and autonomic nerves, kidneys, and ocular tissues [1].
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Documented ocular abnormalities include vitreous opac-
ities, dry eye, open angle glaucoma, abnormal conjuncti-
val and retinal vessels, as well as deposition of amyloid on
the iris and lens [1, 2]. The prevalence of ocular involve-
ment increases with the duration of ATTR amyloidosis
and there may be an association between the presence of
vitreous amyloidosis and retinal angiopathy [2].

The manifestations and prognosis of ATTR amyloido-
sis appear to depend on the specific ATTR mutation. The
age of onset, symptoms, as well as prevalence and pene-
trance of the various mutations causing ATTR amyloido-
sis vary with the patients’ demographic characteristics [1,
3]. There is limited literature surrounding the incidence
of ATTR amyloidosis in the North American population,
particularly Canada. The incidence is presumed to be
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very low, as evidenced by one study screening for ATTR,
which found no cases from 110 patients with idiopathic
neuropathy [3, 4].

We report a case of a Caucasian, Canadian male patient
with a complex history of ATTR amyloidosis due to an
uncommon ATTRDI8E mutation, with conjunctival
abnormalities and progressive retinal angiopathy.

Case presentation

A 43-year-old Caucasian male was referred with worsen-
ing floaters in both eyes and excessive tearing in the right
eye. A diagnosis of heterozygous ATTRD18E amyloido-
sis mutation in exon 2 had been made nearly 2 decades
earlier. The patient had already experienced multiple
complications of his condition, including stroke, heart
failure, left ventricular thrombus, interstitial lung disease

Fig. 1 Multiple nodular, linear elevations are seen throughout the
conjunctiva in both eyes, two of which are highlighted (arrows). Focal
telangiectasia and dot hemorrhages are also seen at the limbus
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and spontaneous spinal hematoma. He was on treatment
with patisiran, acetylsalicylic acid and warfarin, after
prior treatment with revusiran and inotersen. His father
had died at age 49 from cardiac arrest secondary to amy-
loidosis. The patient’s floaters and photopsias had been
present for 10 years, but he had never had a formal oph-
thalmologic evaluation.

On examination, best corrected visual acuity (BCVA)
of both eyes was 20/20 with normal pupils, normal
intraocular pressure and no relative afferent pupil-
lary defect. Automated visual field testing was normal
in the right eye and showed a nasal defect crossing the
vertical midline in the left eye. Both conjunctivae had a
nodular, gelatinous appearance, consistent with conjunc-
tival lymphangiectasia (Fig. 1). There was no evidence
of amyloid deposition on the iris or lens. Dilated fundus
examination revealed normal optic discs, a large sheet-
like vitreous opacity in the left eye inferior to the optic
disc, multiple small retinal microaneurysms, mild arte-
rial tortuosity and focal deposits along the arterial walls,
presumed to be amyloid (Fig. 2). Intravenous fluorescein
angiogram (IVFA) showed delayed temporal arterial fill-
ing, inferotemporal telangiectasia and phlebitis in the left
eye (Fig. 3), with late vascular leakage in the temporal ret-
ina in both eyes (Figs. 4 and 5). The location of the most
prominent retinal phlebitis was felt to correspond to the
visual field defect in the left eye.

At follow up after 2 years, BCVA remained 20/20
in both eyes with stable visual fields, despite subjec-
tive worsening of vision. There was no change in the
appearance of the optic discs. The previously observed
vitreous opacities and conjunctival lymphangiecta-
sia remained unchanged. Dilated fundus examination
showed sheathing of the inferior aspect of the left optic
nerve as well as areas of nonperfusion in the temporal

Fig.2 A dense vitreous opacity is noted in the left eye. Focal arterial wall amyloid deposits are noted in both eyes (arrows). In the left eye, a broad
region of amyloid deposit is seen along a venous wall (star) with accompanying peripheral retinal microaneurysms (wedge)
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Fig. 3 Fluorescein angiogram of the left eye shows delayed temporal
arterial filling distal to the focal amyloid deposits

and superior aspects of the macula. There were more
hemorrhages seen temporally in the left eye. Repeat
IVFA showed increased staining of the vessels as well
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as late leakage in both eyes, which had not previously
been observed in the right eye (Fig. 6).

Discussion and conclusions

We present a case of a Caucasian male with severe sys-
temic disease and multiple ocular abnormalities second-
ary to ATTRDI18E amyloidosis, including progressive
retinal angiopathy. ATTRDI18E amyloidosis has been
rarely reported, comprising only 1/1411 patients in a
large study from continental Western Europe [5]. There
are few case reports describing the phenotype of this
mutation [3, 6], and only one demonstrating ocular
involvement, consisting of vitreous amyloid deposits [6].
To our knowledge, our patient is the first reported with
significant conjunctival and retinal involvement as a
result of ATTRD18E amyloidosis.

While retinal amyloid angiopathy secondary to ATTR
amyloidosis is not well documented, vitreous deposition
is a relatively common finding, seen in 17.4% of patients
in one study [2]. Ocular pathology, such as vitreous

and small vessel leakage late in the angiogram

Fig. 4 Fluorescein angiogram of the left eye shows venous telangiectatic changes in the midperiphery and periphery (arrows), followed by large

small vessel leakage late in the angiogram

Fig. 5 Fluorescein angiogram of the right eye shows venous telangiectatic changes in the superior macula and periphery (arrows), followed by
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nasally in the right eye (white arrows)

Fig. 6 At 2-year follow up, there is increased burden of focal arterial wall amyloid deposits in both eyes (black arrows) and increased hemorrhages
temporal to the macula in the left eye (wedge). Fluorescein angiogram demonstrated stable leakage temporally in the left eye and new staining

amyloid deposits, only rarely constitutes the presenting
symptoms of ATTR amyloidosis [1, 6]. In addition to the
liver, ATTR is produced by the choroid plexus, retinal
pigment epithelium, iris epithelium, and ciliary body [2,
7]. Mutant ATTR synthesized locally in the eye has been
hypothesized to be responsible for ATTR amyloidosis
related ocular pathology [2, 7].

Pharmaceutical options, such as tafamidis, patisiran,
and inotersen have become increasingly available for
treatment of ATTR amyloidosis. Liver transplantation
was once the treatment of choice to improve longevity,
but is now reserved for cases where medical treatment
is unavailable or not sufficiently effective [1, 2, 4]. The
persistence and progression of pupillary border irregu-
larities, vitreous opacities, and glaucoma following either
liver transplantation or medical treatment suggest that
they are the result of independent synthesis of mutant
ATTR by the RPE and ciliary body rather than the liver
[1, 2, 4, 7]. It is not yet clear if amyloid deposition in ret-
inal vessels is the result of local production by the RPE
or circulating mutant ATTR [8]. With the increased lon-
gevity experienced as a result of liver transplantation
and new medical treatments, the incidence of ocular

pathologies may rise and more frequently require man-
agement [2].

Reported cases of retinal involvement secondary to
ATTR amyloidosis describe retinal telangiectasias, reti-
nal microangiopathy, and tortuous retinal vessels [2,
9-11]. Retinal ischemia may lead to neovascularization
with secondary complications such as glaucoma or vit-
reous hemorrhage. The retinal angiopathy in our case
is relatively extensive compared to most documented
cases of retinal involvement in ATTR amyloidosis, and
was associated with a severe disease course and con-
junctival lymphangiectasia.

Conjunctival lymphangiectasia associated with
ATTR was first described in 2009 in three patients with
ATTRS77Y amyloidosis, a relatively common vari-
ant [7]. A subsequent cross-sectional study revealed
conjunctival lymphangiectasia in 13/24 patients (54%)
with ATTRS77Y amyloidosis. This finding correlated
with more severe neurologic and cardiac dysfunc-
tion and was felt to be a biomarker for severe systemic
disease in this genotype [7]. As our patient also had
severe systemic disease, the presence of conjunctival
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lymphangiectasia as a biomarker may also be relevant
in ATTRD18E amyloidosis or other mutations.

In summary, we describe a patient with ATTRDISE
amyloidosis, demonstrating conjunctival lymphangiecta-
sia and retinal angiopathy, neither of which have previ-
ously been reported in this disease variant. As treatment
for ATTR amyloidosis advances, patients are living
longer and the importance of detecting, monitoring, and
treating ocular manifestations becomes more crucial,
particularly as current medical and surgical treatment
options do not address ocular symptoms [1, 2, 4]. Further
investigation and reporting of the retinal manifestations
of ATTR amyloidosis is warranted to better understand
the pathogenesis, incidence, and prognosis of retinal
abnormalities.

Acknowledgements
Not applicable.

Authors’ contributions

LB patient examination, manuscript conceptualization, writing and editing.
Ml image interpretation, manuscript editing. NP literature search, manuscript
writing and editing. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Local REB approval is not required for case reports.

Consent for publication
Consent for publication was obtained.

Competing interests
No potential competing interest is reported by the authors.

Author details

"Michael G. DeGroote School of Medicine, McMaster University, Hamilton,
ON, Canada. *Department of Ophthalmology, Western University, London,
ON, Canada. *Clinical Neurological Sciences, Western University, London, ON,
Canada.

Received: 4 September 2021 Accepted: 28 December 2021
Published online: 06 January 2022

References

1. AndoY, CoelhoT, Berk JL, Berk JL, Cruz MW, Ericzon BG, et al. Guideline
of transthyretin-related hereditary amyloidosis for clinicians. Orphanet J
Rare Dis. 2013;8(1):1-18.

2. Beirao JM, Malheiro J, Lemos C, Beiréo |, Costa P, Torres P. Ophthalmologi-
cal manifestations in hereditary transthyretin (ATTR V30M) carriers: a
review of 513 cases. Amyloid. 2015;22(2):117-22.

3. Connors LH, Lim A, Prokaeva T, Roskens VA, Costello CE. Tabulation of
human transthyretin (TTR) variants, 2003. Amyloid. 2003;10(3):160-84.

4. Namiranian D, Chalk C, Massie R. Poor yield of routine transthyretin
screening in patients with idiopathic neuropathy. Can J Neurol Sci.
2020;47(6):816-9.

Page 5 of 5

5. DamyT, Kristen A, Suhr O, Maurer MS, Planté-Bordeneuve V, Yu CR, et al.
Transthyretin cardiac amyloidosis in continental Western Europe: an
insight through the transthyretin amyloidosis outcomes survey (THAQOS).
Eur Heart J. 2019,0:1-10.

6. Solano JM, Pulido JS, Salomao DR. A rare transthyretin mutation
(Asp18Glu) associated with vitreous amyloid. Ophthalmic Genet.
2007,28:73-5.

7. Bunod R, Adams D, Cauquil C, Francou B, Labeyrie C, Bourenane H,
et al. Conjunctival lymphangiectasia as a biomarker of severe systemic
disease in Ser77Tyr hereditary transthyretin amyloidosis. Br J Ophthalmol.
2020;104:1363-7.

8. Marques JH, Coelho J, Malheiro J, Pessoa B, Beirdo JM. Subclinical retinal
angiopathy associated with hereditary transthyretin amyloidosis—
assessed with optical coherence tomography angiography. Amyloid.
2021;28:66-71.

9. Reynolds MM, Veverka KK, Gertz MA, Dispenzieri A, Zeldenrust SR, Leung
N, et al. Ocular manifestations of familial transthyretin amyloidosis. Am J
Ophthalmol. 2017;183:156-62.

10. Sandhu R, Westcott M, Pavesio C, Rowczenio DM, Gilbertson JA, Gillmore
JD, et al. Retinal microangiopathy as an initial manifestation of familial
amyloid cardiomyopathy associated with transthyretin e89k mutation.
Retin Cases Brief Rep. 2013;7(3):271-5.

11. Karska-Basta |, Pociej-Marciak W, Romanowska-Dixon B, Bukowska-Mikos
B. Acute macular neuroretinopathy in a patient with retinal vascular
tortuosity. Case Rep Ophthalmol. 2021;12(2):412-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Conjunctival lymphangiectasia and retinal angiopathy in hereditary transthyretin amyloidosis
	Abstract 
	Background: 
	Case presentation: 
	Discussion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References




