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a large OSSN. The HAM was ﬁrst glued to the surface,
followed by placement of the symblepharon ring. The
edges of the HAM were reﬂected back over the ring and
on to the ocular surface. These edges were sutured to the
superﬁcial cornea to secure the complex in place. When
compared with a ProKera device, the HAM-ring complex
covers more of the ocular surface and is less costly (US
$110 for a 35 mm  35-mm sheet of HAM and a
symblepharon ring). The disadvantage of using traditional
HAM grafts in ocular surface reconstruction is the
increased surgical time secondary to suturing, which also
poses certain risks, including bleeding, conjunctival
edema, and conjunctival epithelial defects. These complications are not seen in patients who receive ProKera.
We propose a new technique for ocular surface reconstruction involving HAM-symblepharon ring complex.
Although the patient’s recovery and visual acuity were
suboptimal, this was likely attributed to his lack of
compliance with postoperative medications. This technique is economically advantageous, and may be a suitable
alternative to Prokera with the appropriate clinical followups and medication compliance.

Disclosure: The authors have no proprietary or commercial
interest in any materials discussed in this article.
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Primary localized orbital amyloid: case
report and literature review; 2004-2015
Amyloid ﬁbril protein is a protein that is deposited as
insoluble ﬁbrils, mainly in extracellular spaces of organs
and tissues as a resrult of a sequence of changes in protein
folding.1 By deﬁnition, amyloid must exhibit both afﬁnity
for Congo red and green birefringence when samples that
are stained with Congo red are viewed under polarized
light.1 It can accumulate in all body tissues, including the
brain, skin, respiratory tract, genitourinary tract, gastrointestinal tract, heart, spleen, soft tissues, and ocular and
orbital tissues.2 Amyloidosis results when amyloid proteins
accumulate in any location in sufﬁcient quantities to be
clinically signiﬁcant.
Only 4% of head and neck amyloidosis involves the
orbit.3 Depositions most commonly occur in the tarsal
conjunctiva, eyelids, and lacrimal gland. The lack of
lymphatic drainage in other orbital structures, and the
involvement of clonal B-lymphocytes in the pathophysiology of this disease have been quoted as putative
explanations for this observation.4–6
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METHODS
In addition to describing in detail the presentation and
management of a case of primary localized eyelid and orbital
amyloidosis, an English-language search was conducted using
PubMed and OvidSP MEDLINE with the terms “orbital
amyloidosis,” “conjunctival amyloidosis,” “eyelid amyloidosis,”
and “ocular adnexal amyloidosis.” The reference sections of all
resulting articles were screened for further articles. Only cases in
which the amyloidosis was conﬁned to the orbital and ocular
adnexa were included in this review. Because Taban et al.
covered this topic (excluding conjunctival amyloidosis) until
early 2004, this review includes reports published since then.6

RESULTS
Case Report

A 38-year-old male presented to the emergency eye
clinic with 4 weeks of gradual-onset, painless left upper
eyelid ptosis. Medical history was non-contributory, and
ophthalmic history was unremarkable. In particular, there
was no history of trachoma, surgery, or trauma to the
eyelid. On examination, left upper eyelid swelling and left
globe ptosis were noted in addition to blepharoptosis
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Fig. 1 — A, Patient at presentation, showing lid thickening, ptosis, and slight globe ptosis. B, Patient at presentation, showing
mass on palpebral surface of left upper lid.

(Fig. 1A). Vision was 20/20 OU. Pupils, intraocular
pressure, extraocular motility, and alignment were within
normal limits. Marginal reﬂex distance 1 (MRD1) was
5 mm OD and 2 mm OS. Pupillary ﬁssures were 10 mm
OD and 7 mm OS. Levator function was normal and
symmetrical bilaterally. There was no proptosis. Eversion
of the left upper eyelid showed a thickened reddish-brown
plaque overlying the tarsal plate (Fig. 1B). Eversion of the
other 3 eyelids, as well as anterior and posterior segment
examination, revealed no abnormalities.
Pathological examination of a 2.5-mm punch biopsy of
the lesion suggested amyloid light chain amyloid deposits
within the conjunctival substantia propria. There was
extensive eosinophilic amorphous material occupying
the substantia propria associated with focal chronic

inﬂammation in the form of lymphocytes and plasma
cells scattered throughout the lesion as well as occasional
multinucleated giant cells. The overlying epithelium was
absent. Congo red staining showed apple green dichroism
and birefringence. Immunohistochemistry for the amyloid
precursor protein was negative, but kappa and lambda
light chains were strongly positive. Transthyretin and
ﬁbrin stains were negative (Fig. 2).
Computed tomography of the head and orbits showed
no intracranial masses, but there was subtle thickening of
the superolateral preseptal soft tissues of the left orbit with
probable extension into thickened pre- and postseptal
components of the left lacrimal gland (Fig. 3).
Systemic evaluation revealed no evidence of amyloidosis
elsewhere. The eyelid lesion was resected surgically by

Fig. 2 — A, High-power photomicrograph of conjunctival excision showing amorphous eosinophilic material in the substantia
propria with associated chronic inflammatory infiltrate. B, Material shows birefringence and dichroism with Congo red staining
characteristic of amyloid.
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DISCUSSION

Fig. 3 — Coronal section of noncontrast computed tomography scan of orbits showing subtle thickening of the superolateral preseptal soft tissues of the left orbit with probable
extension into thickened pre- and postseptal components of
the left lacrimal gland.

approaching it from the side of the tarsal conjunctiva.
Over the course of the next 10 months, the ptosis and lid
swelling resolved. A small amount of globe ptosis remains
(Fig. 4).

Literature Review

Our extensive review of the literature for all cases of
primary localized orbital and ocular adnexal amyloidosis
since 2004 yielded 71 cases (Table 1): 64% were female,
sex was unspeciﬁed in 2 cases, and 22% showed bilateral
disease. The age range was 15 to 86 years, with most cases
clustered in the ﬁfth to seventh decade of life. See Table 2
for location of involvement and Table 3 for presenting
symptoms and signs.
At least 6 out of 71 cases (8.5%) had amyloid deposits in
the orbit with extension to either the lids or the conjunctiva. While the vast majority of cases were treated
surgically with either excision or at least debulking, 5.5%
were treated with external beam radiation, 4% of cases
were observed, another 4% received levator resection, 2.6%
received liquid nitrogen, 1.3% needed canaliculotomy, and
1.3% received electrocauterization and CO2 laser vaporization of conjunctival vegetations. Recurrence was
reported in 19.4%, but many of these cases had not
received complete excision at initial presentation, and some
studies reported excising the same lesion more than once.

In a review of the literature, Taban et al. uncovered 31
cases of primary localized orbital amyloidosis reported until
2004.6 The most predominant symptoms were ptosis,
proptosis, and globe displacement, and 81% of cases were
unilateral and most were also in the upper part of the orbit.
Visual impairment was only recorded in 5 patients.
Our patient exhibits some typical features such as
ptosis, globe displacement, extension into upper orbit,
and unilaterality. As with most other cases in the literature,
he did not require levator resection and was treated with
surgical excision of the palpebral portion of the amyloid.
However, his sex and younger age make him somewhat
atypical. Nonetheless, given the high recurrence rate of
amyloidosis especially in patients with orbital extension,6
he will require regular follow-up well into the foreseeable
future.
Most studies deﬁned ptosis based on a reduction in the
distance from the upper eyelid margin to the corneal light
reﬂex (MRD1). While ptosis was present in 62.5% of
cases, only 1.3% of cases showed levator muscle inﬁltration by amyloid, and only 4% required levator resection.
This illustrates the multifactorial nature of the ptosis
caused by orbital and ocular adnexal amyloidosis. The
downward mechanical effect of the amyloid deposits on
the eyelid was implicated in many cases, including ours,
and eyelid edema–caused amyloid deposits were the cause
of ptosis in a few others.
Orbital and ocular adnexal amyloidosis has been
reported in association with multiple myeloma,7 monoclonal gammopathy of unknown signiﬁcance,8 cardiomyopathy,8 extranodal marginal zone lymphoma,9 and
plasma cell myeloma.10 Moreover, amyloidosis, with and
without orbital and ocular adnexal involvement, has been
found in the gastrointestinal tract,2,11,12 respiratory
tract,2,13 genitourinary tract,2 liver,14 pancreas,15,16 salivary glands,2 central nervous system,2 skin,2 and soft
tissue.1,2 Therefore, patients presenting with amyloid
accumulations in 1 organ system should be worked up
for systemic involvement. The following tests are commonly used: physical examination, complete blood count,
serum electrolytes, urine analysis, serum/urine protein
electrophoresis and immunoﬁxation, liver function tests,
prothrombin time, activated partial prothrombin time, 24hour urine protein, Bence Jones protein, electrocardiogram, abdominal ultrasound, and bone scan.6,17,18 Furthermore, compressive optic neuropathy,8 vision loss, and
ocular hypertension have all been reported with orbital
amyloid.19

CONCLUSIONS
Fig. 4 — Ten months after surgical excision of palpebral
amyloid deposits, upper eyelid ptosis and lid thickening have
resolved, but slight globe ptosis remains.

This case and the subsequent review of the literature
serve to reinforce several important points. First, amyloidosis of the orbit or ocular adnexa can have varying
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Author

No.

Dithmar et al.20

1

36, F

Right ptosis

Kaplan et al.21

1

44, sex unavailable

Dinkaran et al.22

2

60, F

Biewend et al.2

1

61, F
65, sex unavailable

Tyradellis et al.23
DiBari et al.19

1
1

67, F
64, F

Demirci et al.14

6

2, M; 4, F; age range
42–86 yr

Left-sided slight visual disturbance and
orbital swelling
Ptosis, recurrent conjunctival hemorrhage, Superior orbital mass prolapsing through
orbital mass
fornix
Left ptosis and eyelid mass
Lacrimal gland mass
Left conjunctival mass
Bulbar conjunctival mass, perilimbal
almost 360 deg
Ectropion, eyelid thickening
Left medial lower lid
Left-sided orbital mass, mild exophthalmos Extraconal mass, following the course of
with downward ocular displacement,
the superior rectus muscle
ptosis, visual acuity loss, ocular
hypertension, ischemic optic neuropathy
Ptosis (2), conjunctival mass (6),
All: conjunctiva (2): anterior orbit and
subconjunctival hemorrhage (4)
eyelid, 1 bilateral

Leibovitch et al.18

24

15, F; 9, M; mean age
57 ⫾ 17 yr

Lezrek et al.24
Hill et al.25
Khaira et al.9

1
1
1

57, F
63, F
59, F

1

39, F

Mesa-Gutierrez et al.
Fraunfelder27

1
4

57, F
2, M; 2, F; age range
50–70 yr

Cagiattii et al.28

1

30, M

Naxer et al.29

2

50, F

Al-Nuaimi et al.30

10

Al Hussain31

6

Aryasit et al.32

6

Murchison et al.33

1

Spitellie et al.17
26

Age, Sex

Symptoms

Visible mass (23), ptosis (13), discomfort
(25), proptosis or globe displacement
(5), ocular motility disturbance (4),
recurrent periocular subcutaneous
hemorrhage (3), diplopia (2)
Bilateral upper eyelid swelling and ptosis
Left ptosis
Diplopia, lateral left upper eyelid swelling,
2 mm proptosis
Ptosis, inferior globe displacement

Location of Amyloid Deposition

Amyloid Type

Levator palpebrae muscle infiltration, years AL
later inferior fornix
Left orbit
AL kV-III

Orbit (7), periocular (17), unilateral (19),
bilateral (5)
1 systemic amyloidosis: not included in
analysis

R

Levator resection—twice

N

Surgical excision

N/A

N/A

Surgical debulking

N/A
AL

N/A
Y

Biopsy only
Conservative

AL
N/A

Y
N/A

Surgical resection
Surgical debulking

Available for 2:
predominantly kappa;
IgA Kappa
AL (7), unclear (4),
unavailable (13)

2 of 6

2: excisional biopsy of focal lesions
4: incisional biopsy of diffuse lesions

5 of 24

8 observed, 10 surgical excision/
debulking, 2 radiotherapy

Surgical resection
Surgical resection, levator advancement
Partial surgical resection, radiotherapy
(30 Gy in 15 fractions, 6 MV photons)
Observation

N/A
N/A
AL

N
N
N

Kappa light chains and
transthyretin
AA
N/A

N

Visible conjunctival mass
Ptosis, epiphora, all unilateral

Bilateral upper eyelids
Tarsus and tarsal conjunctiva
Lateral and inferior rectus muscles—
encased by amyloid
Left superomedial conjunctiva, anterior
orbit, left upper eyelid
Near left semilunar fold
Conjunctiva

Bilateral, assymetrical upper lid ptosis,
lower lid edema

Subcutaneous lid, palpebral and bulbar
conjunctiva

N/A

N

N/A

N/A

N/A
N/A

N/A
3 of 10

Left ptosis, proptosis, motility deficit, globe Left orbit
ptosis
68, M
Right ptosis
Right pretarsal conjunctiva
4, F; 6, M; age range
Ptosis (5), visible conjunctival mass (7),
Palpebral conjunctiva (8), bulbar
38–86 yr
proptosis (2)
conjunctiva (2), orbit (2), lacrimal gland
(1) bilateral (4)
2, M; 4,F; age range
Ptosis (5), lacrimal gland mass (2), lid
Lacrimal gland, anterior orbit, conjunctiva
25–75 yr; mean 46.3 yr
mass (5)
(3)
eyelid only (3)

Eyelid (4), lacrimal gland (1), conjunctiva
5, F; 1, M; mean 39.7 yr; Mass lesion (83.3%), irritation (66.7%),
(2), punctum (1)
range 15–79 yr
bloody tears (16.7%), epiphora (16.7%),
bilateral (4)
eye pain (16.7%), ptosis (16.7%)
82, F
Right progressive binocular diplopia,
Right inferolateral intraconal fat and
enophthalmos
possible lacrimal gland enlargement

M, male; F, female; , number of patients in report; R, recurrence; Y, yes; N, no; N/A, not available; AL, amyloid light chain; AA, protein A amyloid.

Treatment

Y

N/A
2 of 4

2 of 6
2 available: polyclonal
IgG-associated
amyloid deposition in
1 patient and AL kappa
amyloid
N/A
2 of 6

AL

N

Surgical excision
Surgical biopsy and liquid nitrogen
cryotherapy (3), liquid nitrogen
cryotherapy alone (1)
Electrocauterization, CO2 laser
vaporization of conjunctival lesions,
surgical resection of eyelid lesion
Surgical debulking
Surgical excision
6: surgery
4: conservative
Surgical resection for all, ptosis repair for
3

5: surgical excision or debulking
1: canaliculotomy
1: levator resection
Radiotherapy
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Table 1—Review of all cases of primary localized orbital and ocular adnexal amyloidosis reported in the literature since 2004
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Table 2—Location of amyloid deposition among 72 cases of
primary localized orbital and ocular adnexal amyloidosis
reported since 2004
Location of Amyloid Deposition

Percent of Cases

Eyelid
Orbit
Conjunctiva
Lacrimal gland
Extraocular muscle
Punctum
Levator palpebrae muscle

54
28
26
10
1.3
1.3
1.3

Table 3—Presenting signs and symptoms among 72 cases of
primary localized orbital and ocular adnexal amyloidosis
reported since 2004
Sign or Symptom

Percent of Cases

Visible mass (usually conjunctiva or eyelid)
Ptosis
Discomfort
Proptosis
Subconjunctival or subcutaneous hemorrhage
Extraocular motility deficits
Diplopia
Eyelid thickening or edema
Globe ptosis
Epiphora
Visual disturbance or decline
Bloody tears
Enophthalmos
Ocular hypertension

72
62
42
14
11
7.0
5.5
5.5
4.2
2.8
2.8
1.4
1.4
1.4

presentations, the most common of which is ptosis and
visible mass. Second, since conjunctival or palpebral
amyloidosis can coexist with orbital amyloidosis in at least
8.5% of cases, orbital imaging is warranted in all cases of
ocular adnexal amyloidosis. Third, although surgical
excision or debulking is the most common treatment
option, observation and other modalities have been
reported. Fourth, although most cases of orbital and
ocular adnexal amyloid are localized, systemic associations
with many organ systems have been reported and can be
ruled out through extensive blood work and selected
imaging modalities. Lastly, because of a substantial rate
of recurrences, patients require long-term follow-up.
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Peripapillary retinoschisis and
serous retinal elevation secondary
to steroid-induced glaucoma

anomalies such as coloboma, optic disc pit, morning glory
syndrome, or acquired conditions like glaucomatous optic
neuropathy.1,2 Controversy exists regarding the source of
intraretinal ﬂuid in these cases. One of the most accepted
hypotheses refers to the passage of vitreous ﬂuid into the
subretinal space through a break in the diaphanous

Schisis-like thickening and macular serous retinal detachment have been associated with cavitary optic nerve (ON)
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Fig. 1 — Left eye. A, Fundus photography: enlarged cup/disc ratio and peripapillary atrophy, associated with yellowish
subretinal deposits (arrow) inferotemporal to the optic nerve. B, Autofluorescence photography: corresponding yellow
deposits demonstrating hyperautofluorescence spots and a well-demarcated underlying round hypoautofluerescent lesion.
C, Fluorescein angiography: early-phase frame showing peripapillary granular and faint hyperfluorescence without leakage.
D, Late focal leakage at the optic disc (arrow).
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