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Fig. 4—Retinal sensitivity strip of interest when ﬁxation is TRL centered.
Table 1—Changes within 1 hour in OD
Variable

Visual Acuity

BCEA (Square Degree)

dB

PRL
TRL

20/200
20/125

62.9
31.4

3.9
7.1

BCEA, bivariate contour ellipse area; PRL, preferred retinal loci; TRL, trained retinal locus.

reviewed and adjusted for possible ﬁxation stability and PRL
location changes for individual tests or between tests.
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Light chain amyloidosis of the lacrimal
glands in a patient with chronic
dacryoadenitis
Amyloidosis is a heterogeneous collection of conditions that
presents with variable organ dysfunction due to extracellular aggregation of abnormally folded proteins. Systemic light chain amyloidosis is an uncommon disease, and involvement of orbital
structures is particularly rare. We present a case of chronic dacryoadenitis in which λ light chain amyloid deposition was detected in
the lacrimal gland 6 months after a nonspeciﬁc biopsy.
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TAGEDH1CASE REPORTTAGEDEN
A 44-year-old white male presented with a 6-week history
of bilateral upper eyelid swelling associated with discomfort
that was worse on the left. His medical history was signiﬁcant
for multiple autoimmune conditions including membranous
nephropathy, chronic inﬂammatory demyelinating polyneuropathy, pustular psoriasis, immune thrombocytopenic purpura, and myasthenia gravis. Current medications included
immunosuppressant therapy (prednisolone 5 mg twice daily),
antihypertensives (amlodipine 320 mg, valsartan 10 mg, and
hydrochlorothiazide 25 mg daily), a retinoid (acitretin 25 mg
CAN J OPHTHALMOL—VOL. 54, NO. 4, AUGUST 2019
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nocte), and treatment for thrombocytopenia (eltrombopag
50 mg daily).
At presentation, best corrected visual acuity was 6/12
bilaterally with no evidence of optic neuropathy. Both lacrimal glands were enlarged and were ﬁrm and nontender
to palpation. There was no proptosis or limitation of extraocular movements. Intraocular pressures were within normal limits, and the remainder of the examination was
unremarkable.
Serum autoimmune, endocrine, and infectious screens were
negative. Magnetic resonance imaging of the orbits demonstrated diffusely enlarged lacrimal glands that were hyperintense on fat-suppressed T1-weighted sequence and displayed
homogeneous enhancement with contrast (Fig. 1).
Idiopathic autoimmune dacryoadenitis was suspected, and
a biopsy was taken of the left lacrimal gland. There was intraoperative evidence of ﬁbrosis. Histopathological evaluation
revealed dense ﬁbrous connective tissue consistent with scarring (Fig. 2A). A trial of increased oral steroids with dose
tapering and intralesional injection of triamcinolone had no
beneﬁt.
After 6 months of progressive swelling, the patient reported
impairment of peripheral vision particularly on the left side.
A decision to debulk the left lacrimal gland was made and performed via an extended skin crease incision. Tissue sampling
at the time found extensive deposition of amyloid within connective and perivascular tissues (Fig. 2BD). Congo red staining demonstrates apple green dichroism and birefringence
with polarized light, and immunohistochemistry illustrates
the λ light chain protein antigenicity of the amyloid protein
in this case. Signiﬁcant postoperative swelling developed, and
a hematoma was suspected. Surgical exploration found

accumulation of solid material that again revealed amyloid on
histological evaluation.
Screening for systemic amyloidosis found elevated serum
k and λ light chains of 165 mg/L and 935 mg/L, respectively
(reference range, k 319 mg/L and λ 626 mg/L) and
decreased k/λ ratio of 0.18 (reference range, 0.251.65). Bone
marrow biopsy was normocellular with no identiﬁable plasma
cell dyscrasia or amyloid deposition. A biopsy of the left submandibular gland demonstrated amyloid deposition. A small pericardial effusion was identiﬁed on echocardiography. Twenty-four
hour total urine protein was elevated (1562 mg/24 hours) containing elevated λ light chain Bence Jones protein (240 mg/L). A
diagnosis of systemic light chain amyloidosis was made. Cervical
lymphadenopathy and swelling at the base of the tongue developed. The bilateral submandibular glands received a course of 8
Grays palliative radiotherapy to minimal effect. The patient was
treated with a chemotherapy regimen of Velcade, cyclophorsphomide, and dexamethasone. At 3-month review the lacrimal gland
swelling had not increased further.

TAGEDH1DISCUSSIONTAGEDEN
Amyloidosis encompasses a spectrum of organ dysfunction
disorders caused by the extracellular deposition of abnormally
folded proteins.1 Over 30 precursor proteins have been identiﬁed, all displaying pathognomonic Congo red staining, which
demonstrates apple green dichroism and birefringence with
polarized light.1,2 Disease is classiﬁed according to the amyloid
ﬁbril protein and number of accumulation sites.3 Systemic
light chain (AL) amyloidosis is the most common subtype of
disease and frequently affects the heart, kidneys, liver, and
peripheral nerves.4 Involvement of orbital structures is rare in

Fig. 1—T1-weighted fat-suppressed magnetic resonance imaging showing bilateral enlargement of the lacrimal glands with diffuse enhancement postcontrast in the coronal plane (A) and axial plane (B).
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Fig. 2—Histological images of left-sided lacrimal gland biopsies. A, Hematoxylin and eosin stain of initial lacrimal gland biopsy
showing dense ﬁbrous connective tissue consistent with scarring. B, Hematoxylin and eosin staining of tissue sample taken from
lacrimal gland debulking demonstrating amorphous eosinophilic material. C, Positive staining with Congo red dye. D, Strong
staining of amyloid with antibody directed immunohistochemistry evaluation for λ light chain showing strong staining of amyloid.

systemic AL amyloidosis; most reported cases of orbital AL
disease are of the localized disease subtype.5,6
Amyloidosis is diagnosed by demonstration of characteristic staining and polarized light microscopy ﬁndings.2,5
Immunohistochemical subtyping of amyloid deposits is
essential to guide management. A protein amyloid (AA)
typically accumulates in patients with chronic inﬂammatory diseases, while λ and k light chain proteins deposit as
a consequence of B-cell dyscrasia or plasma cell clonal
expansion.1,5 In the current case, A protein amyloid may
have been expected in the context of chronic lacrimal
gland inﬂammation; however, λ light chains were identiﬁed
6 months after a nonspeciﬁc biopsy.7 There are only a
small number of similar reports in which the initial biopsy
of chronically inﬂamed tissue demonstrated nonspeciﬁc or
normal tissue with subsequent identiﬁcation of AL amyloid
at repeat biopsy.6,8,9 It is unclear whether histopathological
ﬁndings in these cases were due to sampling error or if
there was an insufﬁcient amount of amyloid at the time of
tissue sampling to elucidate characteristic features.10 In this
case, demonstration of λ AL amyloid was unexpected and
highlights the utility of repeat tissue sampling when nonspeciﬁc histopathological features are found.

Systemic AL amyloidosis presents variably, frequently producing nonspeciﬁc features that may manifest in any organ system.4,11 Evidence of peripheral neuropathy and cardiovascular
disease were observed in our patient, and it is possible that amyloid had deposited in these organs. Peripheral neuropathy is present in approximately one-ﬁfth of patients with systemic
AL disease and is commonly confused with other polyneuropathies.4 Similarly renal and cardiovascular impairment are among
the most frequent manifestations of systemic AL amyloidosis.4,12
Involvement of oral soft tissues is well-recognized in systemic
AL disease; submandibular swelling occurs commonly, and macroglossia is considered a pathognomonic sign but is present in
fewer than one-third of patients.4,13 Tissue biopsy of the submandibular glands may provide a suitable diagnostic investigation for systemic AL amyloidosis where biopsy results from
other locations has failed to demonstrate amyloid.2 Recognizing
extraorbital manifestations of systemic amyloidosis may aid in
diagnosing orbital involvement and prevent treatment delays.
In summary, we present a case of systemic light chain amyloidosis producing chronic lacrimal gland enlargement.
Despite chronic dacryoadenitis and a previously normal
biopsy, light chain disease was detected in the lacrimal gland
rather than the expected A protein amyloidosis.
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Cystoid corneoscleral squamous cell
carcinoma
Ocular surface squamous neoplasia (OSSN) is a term that
incorporates dysplastic lesions originating within the epithelium of the conjunctiva or cornea, including conjunctival
intraepithelial neoplasia (CIN) and invasive squamous cell
carcinoma. When occurring at the limbus—the most common location—a gelatinous, papillary, or leukoplakic appearance is displayed.1 Corneal extension usually displays a thin,
translucent, grey “frosted” zone. We describe herein an
unusual case of limbal conjunctival squamous cell carcinoma
that extended as a substantial mass onto the cornea and contained multiple clinically-apparent microcysts. Some “cysts”
were lined by atypical epithelial cells that stained positively—
along with adjacent malignant epithelium—for cytokeratin
19 (CK19), a conjunctival marker. The lumens contained
necrotic cellular remnants and keratinaceous debris. These
cystoid foci most likely represented pockets of necrosis that
were unavailable for clearing by macrophages. Other cysts
appeared to be lined by benign epithelium and probably
stemmed from entrapped pseudoepitheliomatous hyperplasia
within the malignancy. To our knowledge this is the second
report of cystoid conjunctival carcinoma in the literature.2

TAGEDH1CASE REPORTTAGEDEN
A 59-year-old man complained of redness, irritation, and
blurred vision of the right eye 3 years previously after “pollen
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got into the eye.” Punctate keratopathy was observed at
another institution and was treated with artiﬁcial tears and
ﬂuorometholone eye drops. The patient also tried home remedies, including tap water, salt water, and eucalyptus oil with
minimal relief. An elevated mass gradually formed at the limbus. There was no history of immunosuppression or infection
by human immunodeﬁciency or human papilloma viruses. He
was a nonsmoker.
On presentation, visual acuity was 20/25 OD and 20/20
OS. A thick, dome-shaped gelatinous lesion at the inferonasal limbus extended over 3 clock hours and overlay the
cornea. A leukoplakic area was present along with prominent feeder vessels. Numerous small white spots were present within the lesion (Fig. 1A). The remainder of the eye
examination was unremarkable. A partial-lamellar excision
of conjunctiva, sclera, and cornea was performed, including
double freeze-thaw cryotherapy and alcohol ablation of epithelium. The ocular surface was reconstructed with an
amniotic membrane graft. Subsequently, topical alfa-interferon 2b was administered, and visual acuity remained 20/
25 at 3 months.
Pathologic examination showed an invasive epithelial
tumour exhibiting marked cytologic atypia (squamous cell
carcinoma) (Fig. 1C and D). The tumour surface displayed hyperkeratosis and parakeratosis corresponding to
the clinical leukoplakia. Within the carcinoma were multiple variably sized minute cystic spaces, some as large as
0.8 mm, that were lined by atypical conjunctival epithelium and ﬁlled either with a proteinaceous material or cellular debris (Fig. 2A and B). The microcysts’ malignant

