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Established Facts

volved).

o Amyloidosis can be classified as localized (1 body organ involved) or systemic (multiple organs in-

 Conjunctival amyloidosis is rare and most commonly localized.

Novel Insights

toms.

ical characteristics and symptoms.

o Most cases can be managed with local excision, but patients should be monitored for recurrent symp-

o Workup for systemic rheumatologic diseases and blood dyscrasias should be tailored to patients’ clin-
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Abstract

Conjunctival amyloidosis is a rare cause of ocular inflamma-
tion, mass, and hemorrhage that can be difficult to diagnose
and treat. In this case series, we describe 4 patients with a
histopathological diagnosis of conjunctival amyloidosis
treated at a single institution. All patients underwent surgi-
cal excision and biopsy. On histopathological examination,
3 patients had local deposition of either kappa or lambda

monoclonalimmunoglobulin light chains, favoring localized
amyloid light-chain amyloidosis. Systemic workup to ex-
clude rheumatologic disorders (e.g., anti-neutrophil cyto-
plasmic antibody and rheumatoid factors) and hematologi-
caldisorders (e.g.,imaging, biopsies, and serum protein elec-
trophoresis/urine protein electrophoresis) was negative
except for a positive abdominal fat biopsy in 1 patient. Pa-
tients were followed for an average of 6.1 years (range 4
months to 15 years) with stable ocular disease.
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Fig. 1. Photographs of external eyes of the 4 patients showing a pinkish smooth mass with prominence of super-
ficial blood vessels (arrow) (a), a diffuse yellowish-pink mass with prominent vessels (b), a yellowish waxy lesion
with diffuse conjunctival hemorrhage (c), and a nodular yellow/salmon-colored mass with dilated vessels (d).

Introduction

Amyloidosis is characterized by extracellular deposi-
tion of abnormally folded, insoluble protein fibrils with
B-sheet structure [1]. These fibrils are resistant to prote-
olysis and can disrupt the normal function of tissues,
leading to severe organ dysfunction [2, 3]. Amyloidosis is
classified as either systemic, which can involve multiple
organs, or localized, in which only 1 body organ is in-
volved. The most common types of systemic amyloidosis
are immunoglobulin amyloid light-chain (AL) amyloido-
sis and amyloid A (AA) amyloidosis.

Conjunctival amyloidosis is a relatively rare disease
described in small case series and case reports [4-16].
There have been few reports of localized AL amyloidosis
of the conjunctiva associated with no or trace systemic
involvement [15, 17]. However, conjunctival amyloidosis
may be the initial sign of systemic disease [17-20], and
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systemic workup is recommended. This report describes
the long-term follow-up of 4 cases with histologically
proven conjunctival amyloidosis treated at a single insti-
tution.

Case 1

An 11-year-old Caucasian boy with an unremarkable medical
history presented to an outside clinic with a painless red eye for
6 months. He was treated with fluorometholone and Patanol eye
drops with minimal improvement. He was then referred to our
institution for a second opinion. His best-corrected visual acuity
(BCVA) was 20/25 in each eye, the intraocular pressure was 16
mm Hg bilaterally, and extraocular movements were full. Slit-
lamp examination was notable for a smooth, pinkish conjunctival
lesion in the right eye with prominent blood vessels (Fig. 1a). Di-
lated fundoscopic exam was unremarkable, and systemic workup
for rheumatologic diseases was negative.

To establish a diagnosis, biopsy of the bulbar conjunctiva was
performed. Immunohistochemical analysis of the specimen with
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Congo red stain was positive. There was also extracellular kappa
light-chain deposition associated with kappa light-chain-re-
stricted plasma cells. Systemic workup was negative for infectious
studies (Epstein-Barr virus, hepatitis C virus, cytomegalovirus,
HIV, hepatitis B virus, and Lyme disease) and rheumatologic
studies (erythrocyte sedimentation rate, antinuclear antibody,
anti-neutrophil cytoplasmic antibody, anti-SSA, anti-SSB, and
anti-dsDNA). Furthermore, peripheral blood flow cytometry, se-
rum protein electrophoresis, serum free light chains, immuno-
fixation, and B-cell clonality studies of the conjunctiva and pe-
ripheral blood were negative. The family declined a bone marrow
biopsy. He underwent a PET scan, which was unremarkable ex-
cept for non-fluorodeoxyglucose-avid soft tissue superficial to
the right eyeball. Cryotherapy was performed to treat the remain-
ing lesion. The patient was followed for 4 years with no recur-
rence or growth of the lesion.

Case 2

A 31-year-old man with no significant past medical history
presented to an outside clinic with a progressive, erythematous
conjunctival lesion in his left eye. His BCVA was 20/20 in each
eye, intraocular pressure was 14 mm Hg bilaterally, and extra-
ocular movements were intact. Fundoscopic exam was unre-
markable. He underwent biopsy of the lesion, which showed
amorphous eosinophilic, congophilic, and apple-green birefrin-
gent deposits in the substantia propria. He was diagnosed with
conjunctival amyloidosis, and systemic workup was negative.

He continued to have recurrent episodes of conjunctival hem-
orrhage for 4 years and came to our institution for a second opin-
ion. Examination was notable for a diffuse, smooth yellowish-
pink mass in the lower bulbar conjunctiva of the left eye with
hyperemic vessels (Fig. 1b). Fundoscopic exam was negative. The
lesion was observed for several months but remained symptom-
atic. He subsequently underwent excision and cryotherapy of the
lesion. The biopsy showed amyloid deposits with Congo red stain
and a small population of monotypic plasma cells with lambda
predominance, consistent with the previous diagnosis of amyloi-
dosis. He was followed for 5 years with intermittent recurrent
episodes of conjunctival amyloidosis, which were observed. A
bone marrow biopsy was done, which ruled out systemic amyloi-
dosis and hematological malignancies.

Case3

A 54-year-old African American woman with no significant
past medical history presented to our clinic with multiple epi-
sodes of recurrent, worsening subconjunctival hemorrhage and
tearing in her right eye for 8 months. Her BCVA was 20/20 in
each eye, intraocular pressure was 11 mm Hg bilaterally, and ex-
traocular movements were full. Slit-lJamp exam was notable for a
diffuse, hyperemic, and hemorrhagic inferior conjunctival mass
with yellowish-pink pigmentation (Fig. 1c). Fundoscopic exam
was unremarkable.

She underwent surgical excision and debulking of the mass
and cryotherapy of the surrounding conjunctiva. The biopsy of
the bulbar conjunctiva showed nodular amyloid deposition
(Fig. 2) highlighted with Congo red stain. Immunohistochemis-
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Fig. 2. HE staining of the conjunctiva showing diffuse hyaline ma-
terial and small vessels classically seen in amyloid.

try demonstrated excess kappa light-chain deposition and light-
chain-restricted plasma cells. Due to concern for a systemic plas-
ma cell disorder, she underwent fine needle aspiration of ab-
dominal fat pad, which was negative for malignant cells or
amyloid on Congo red stain. However, electron microscopy
showed small fragments of fibrofatty tissue with focal fibrillar
deposits consistent with early amyloid. Systemic workup was
notable for elevated serum free kappa light chains. Other studies
(urine immunofixation, urine protein electrophoresis, and
blood immunofixation) have been negative to date. Further-
more, a PET scan showed no fluorodeoxyglucose-avid lesions.
The lesion has been stable for 4 months, and she continues to be
followed closely.

Case 4

A 70-year-old woman presented with bilateral, progressively
enlarging, hemorrhagic lower conjunctival lesions. Examination
of the left eye showed smooth, hypervascular, salmon-colored
masses at the medial bulbar conjunctiva and inferior fornix ex-
tending to the bulbar and palpebral conjunctiva (Fig. 1d). A
smaller yellow-pinkish conjunctival mass was detected on the
central lower fornix of the right eye. Visual acuity was 20/25 in
each eye, intraocular pressure was 13 mm Hg bilaterally, and ex-
traocular movements were full. Fundoscopic exam was normal.
She had no past medical history or ocular history. She underwent
excision and histopathological diagnosis of conjunctival amyloi-
dosis. She was treated with fluorometholone eye drops, and the
lesions were followed for 15 years without progression. Systemic
workup for rheumatologic disorders at an outside hospital was
negative.
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Discussion

This case series describes 4 different cases of conjunc-
tival amyloidosis treated at a single institution. Although
commonly seen in middle-aged individuals, amyloidosis
can also be found in children and adults. The average age
of our patients was 41.5 years (range 11-70) at the time
of diagnosis of conjunctival amyloidosis. All patients
were diagnosed by biopsy, which showed H and E hya-
line deposits and apple birefringence with Congo red
stain. Biopsy results from 3 patients also described depo-
sition of either kappa or lambda monoclonal immuno-
globulin light chains, consistent with amyloid local (AL)
type amyloidosis. (This information was not available for
case 4.) Treatment included complete excision when
possible and cryotherapy to reduce the cellular compo-
nent of the residual infiltrate. Patients were observed for
an average of 6.1 years (range 4 months to 15 years) with-
out evidence of progression. Workup for systemic in-
volvement was negative for all but 1 patient who was
found to have signs of early systemic amyloidosis after
undergoing an abdominal fat pad biopsy.

Amyloidosis can be systemic (multiple organs or tis-
sues) or localized (1 site or organ). The 2 most common
forms of systemic amyloidosis include immunoglobulin
AL amyloidosis and AA amyloidosis. AL amyloidosis is
abenign, low-grade, monoclonal light-chain gammopa-
thy that can involve various organs and tissues [3]. This
may be associated with plasma cell dyscrasias (monoclo-
nal gammopathy of undetermined significance, multi-
ple myeloma, and Waldenstrom macroglobulinemia).
Reactive systemic AA amyloidosis, on the other hand, is
commonly seen in patients with long-standing inflam-
mation (e.g., rheumatologic diseases), infection, and au-
toinflammatory disorders due to overproduction of
acute phase reactant serum AA protein, which can lead
to deposits in various tissues [2]. More than 30 different
proteins have been found to form amyloid fibrils in hu-
mans [1].

Local amyloidosis is most commonly caused by depo-
sition of monoclonal immunoglobulin light chains (kap-
paorlambda) by a benign B-cell or plasma cell clone seen
in AL amyloidosis [17]. The reason for localized deposi-
tion is unknown, but it is hypothesized to come from lo-
cal synthesis of protein rather than deposition of light
chains produced elsewhere [12]. Although conjunctival
amyloidosis is most commonly localized, ocular involve-
ment may represent the first sign of systemic disease [18].
Systemic amyloidosis commonly affects cardiac, liver,
kidney, and splenic function. Thus, patients should be
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referred to an internist for further workup, which may
include assessing for rheumatologic diseases and plasma
cell dyscrasias. Furthermore, biopsies of the rectum, ab-
dominal subcutaneous fat, or bone marrow can be per-
formed.

The deposition of amyloid protein in ocular surfaces
may be asymptomatic or result in various signs and
symptoms. Those with conjunctival involvement most
commonly present with unilateral swelling, irritation,
and subconjunctival hemorrhage. Subconjunctival hem-
orrhage can be recurrent and is thought to be due to pro-
tein deposition in the walls of blood vessels. The most
common site of involvement is the lower bulbar conjunc-
tiva. However, eyelids, lacrimal glands, and extraocular
muscles may also be involved [3, 21, 22]. Patients can also
present with proptosis or ectropion requiring surgical
correction.

The rarity of this disease and the variety in presenting
symptoms can make a diagnosis difficult. Therefore, sur-
gical excision and histopathological examination of bi-
opsy specimens is critical. Congo red stain of biopsy
specimens can show apple-green birefringence under
polarized light, which is pathognomonic for amyloidosis.
Furthermore, specimens can show proliferation of B cells
and immunoglobulin light chains, which is consistent
with localized AL amyloidosis. This disease is commonly
localized, but patients should undergo workup to rule
out systemic amyloidosis and hematological malignan-
cies, as described above.

Treatment of conjunctival amyloidosis depends on
the extent of the disease, symptoms, and the patient’s
general health. Often, the lesion can be observed if it does
not cause significant morbidity [17]. However, patients
with symptomatic disease are treated with surgical exci-
sion [23], radiotherapy, and cryotherapy [24]. Surgical
debulking is the mainstay of treatment for patients with
symptomatic disease, as seen in our patient cohort. How-
ever, even with surgery, patients may continue to have
recurrent episodes requiring subsequent debulking and
cryotherapy.

This case series highlights the various clinical presen-
tations of conjunctival amyloidosis and the utility of sur-
gical excision in the diagnosis and treatment of these le-
sions. Systemic workup of conjunctival amyloidosis
should be performed and tailored to the patient’s char-
acteristics (age, gender, and ethnicity). This report sug-
gests that, while some patients have recurrent, difficult-
to-treat symptoms, most patients with conjunctival amy-
loidosis have stable disease that can be managed with
local excision followed by observation.
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