Review Article

Update on conjunctival pathology

Hardeep Singh Mudhar

Conjunctival biopsies constitute a fairly large number of cases in a typical busy ophthalmic pathology
practice. They range from a single biopsy through multiple mapping biopsies to assess the extent of a
particular pathological process. Like most anatomical sites, the conjunctiva is subject to a very wide range
of pathological processes. This article will cover key, commonly encountered nonneoplastic and neoplastic | DOI:
entities. Where relevant, sections will include recommendations on how best to submit specimens to the
ophthalmic pathology laboratory and the relevance of up-to-date molecular techniques.
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Nonneoplastic Pathology

Ultraviolet-related pathology™

The most common lesions in this category are pinguecula and
pterygium. Pinguecula does not grow onto the corneal surface.

Histopathology

Pingueculae are usually well-defined nodular lesions, whereas
pterygia are the sheets of tissue that curl up in the formalin pot
and often have forceps marks on them. The epithelium of both
can be thinned or hyperplastic, and in patients with brown or
black skin, it is common to see epithelial racial melanosis. The
key thing to look out for is epithelial dysplasia. The substantia
propria exhibits elastotic degeneration, comprising random
tangles of elastic fibers [Fig. 1a], sometimes associated with
calcified globules. In a pinguecula, the elastotic degeneration
is nodular; however, in pterygia, it is often diffuse and patchy.
In pterygia, other features such as established stromal fibrosis,
neovascularization, vascular congestion, and patchy chronic
inflammation are also common.

Drugs'®*
Topical and systemic therapeutic drugs can cause a variety of
acute and chronic conjunctival changes.

Histopathology

Random epithelial squamous cell atypia is very often seen
after treating the ocular surface with mitomycin C drops for
conjunctival melanoma or squamous carcinoma. The nuclei
become enlarged, hyperchromatic, with a smudgy chromatin
quality; the cytoplasm similarly expands in size/volume thus
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preserving the nuclear-to-cytoplasmic ratio (N/C), which
distinguishes this from neoplastic cells where there is a
reduction in the N/C [Fig. 1b].

Conjunctival pigment deposition is classically attributable
to chlorpromazine and minocycline and drugs in the same
family. Minocycline metabolites accumulate as brown
concretions [Fig. 1c], and chlorpromazine causes an
increased amount of melanin production by the melanocytes
[Fig. 1d and e].

Practice point

If a drug-related conjunctival effect is suspected, it is important
to inform the pathologist of this or mention it on the pathology
request form. This will save much time and effort when
discussing etiologies/causation of unexplained findings.

Autoimmune®®¥

Biopsies are often taken in suspected cases of ocular cicatricial
pemphigoid/mucous membrane pemphigoid (OCP/MMP).
These are exposed to direct immunofluorescence (DIF) to look
for the presence of immunoglobulin G (IgG), IgA, IgM, and
complement.

Histopathology

The hematoxylin and eosin appearances are not specific for
OCP/MMP. Changes that are often seen include squamous
metaplasia of the epithelium with reduction in goblet
cell numbers, chronic inflammation of the substantia
propria (comprising neutrophils [depending on disease
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activity] lymphocytes, plasma cells, macrophages, mast cells,
and sometimes eosinophils), and varying degrees of substantia
propria fibrosis. However, all of these changes can be seen in
a variety of other chronic ocular surface disorders that cause
cicatrization, such as topical drugs, allergic, and rosacea
keratoconjunctivitis.

The DIF will show linear immunoreactants (IgG, IgA, IgM,
and complement 3) along the epithelial basement membrane
zone and is characteristic for OCP/MMP [Fig. 1f]. Not all
of the immunoreactants have to be present at one time. The
absence of immunoreactants does not exclude the diagnosis
of OCP/MMP as disease activity affects the deposition of Igs,
especially as inflammation effaces the basement membrane.
Other conditions can result in linear basement membrane
zone immunoreactants, such as bullous pemphigoid, linear
IgA disease, paraneoplastic syndromes, and drug-induced
conjunctival cicatrization. In pemphigus involving the
conjunctiva, the classic pattern of immunoreactant distribution
is intraepithelial, intercellular, and like a “fishnet.”

Practice point

Biopsies that require DIF should be placed in Michel’s aqueous
medium and not formalin. Consideration should be given
to sampling the buccal mucosa first for DIF as this is less
invasive than conjunctival sampling. If the buccal biopsy is
negative, both conjunctival surfaces (preferably the superior
bulbar conjunctiva because of upper lid protection) should
be sampled for DIF along with biopsies placed in formalin to
assess for neoplasia, granulomas, and inflammatory cell types.
Both conjunctivae are sampled because DIF can be unilaterally
positive (inflammation can destroy the epithelium basement
membrane where the Igs are concentrated).

Metabolic®*

Cystinosis

While rare, it is possible that the ophthalmic pathologist will
encounter a conjunctival biopsy from a patient with confirmed
or suspected cystinosis. Cystinosis is an autosomal recessive
lysosomal disorder leading to the accumulation of cystine in
lysosomes. The mutation is in the CTNS gene that encodes for a
lysosomal membrane transporter protein. Needle-like crystals
accumulate in the cornea and conjunctiva.

Histopathology

This will show intralysosomal polygonal crystals that appear
membrane bound with electron dense material [Fig. 1g].

Practice point

As cystine crystals are water soluble, placing a conjunctival
biopsy in formalin will wash them out and render the material
useless. Liaison with the pathology laboratory will allow the
acquisition of absolute alcohol, which is the fixative of choice.
Tissue also placed into 2% buffered glutaraldehyde will allow
transmission electron microscopy to be carried out.

Amyloid

Amyloid deposits are not uncommonly biopsied. They can
occur in any conjunctival location, are often yellow, can
be nodular or diffuse, and can be mistaken for a neoplasm
clinically. Conjunctival amyloidosis is most often of primary
localized type.

Histopathology

Eosinophilic, homogeneous, acellular material accumulates
around conjunctival vessels and interstitially. The deposits
stain red [Fig. 1h] for Congo red, and when the latter stained
tissue sections are observed under special polarized light, the
red becomes a bright green [birefringence — Fig. 1i].

Practice point

It is important not to miss a case of systemic amyloidosis.
Amyloid can be typed using immunohistochemistry, but the
most up-to-date method that is utilized in some centers is mass
spectrometry for typing.

Noninfectious inflammatory**"

Most cases of conjunctivitis are not biopsied - an
ophthalmologist, armed with clinical acumen and with
various microbiological techniques, can make a quick and
accurate diagnosis. If the inflammation becomes chronic, the
ocular pathologist is likely to encounter a biopsy. Under such
circumstances, the conjunctiva commonly reveals two reaction
patterns: follicular and papillary.

Follicular conjunctivitis

This has a number of cases that include viral infection,
chlamydial infection, topical drug-induced, Parinaud
oculo-glandular disease, and idiopathic. Papillary conjunctivitis
causes include allergic/atopic, topical drugs, and chronic
mechanical irritation.

Histopathology

Follicular conjunctivitis comprises nodules of lymphocytes,
comprising reactive germinal centers, composed of immature
large B-cells, surrounded by a mantle of smaller mature
B-cells. These nodules are present in the substantia propria and
cause a smooth bulge of the overlying epithelium. Papillary
conjunctivitis comprises polygonal distortion of the epithelium.
Each elevation is usually polygonal, larger than a follicle and
contains vertically orientated vessels around which are many
inflammatory cells. The nature of the inflammatory cells can
suggest etiology. For example, if mast cells and eosinophils are
seen, it points to an allergic/atopic etiology [Fig. 1j-1].

Granulomatous conjunctivitis

Common causes include foreign material (suture or traumatic
foreign body) and sarcoid.

Histopathology

A granuloma is when two or more epithelioid histiocytes
cluster with or without other features such as giant cells
(various types) and necrosis, necrobiosis, and suppuration.
In foreign body granulomas, lymphocytes, plasma cells, and
epithelioid histiocytes swarm around the foreign material.
The epithelioid histiocytes have the most cytoplasm and have
slipper- or foot-print-shaped nuclei. When the histiocytes
merge, they form a foreign body-type giant cell.

Insarcoid, yellowishnodules are seen on the tarsus and fornix
usually. These comprise collections of epithelioid histiocytes
without necrosis with or without giant cells. While classically
the granulomas are described as naked (minimal accompanying
lymphocytes), this is not always the case [Fig. Im and n].
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conjunctiva showing random, superficial, hyperchromatic nuclei with smudgy chromatin (H and E). (c) Section showing a black minocycline
concretion in a conjunctival retention cyst (H and E). (d) A clinical photograph of the right eye showing conjunctival chlorpromazine-induced
melanosis. (e) Section of a biopsy from the patient shown in plate d. The arrow points to supranuclear melanin caps in the epithelial cells (H and E).
(f) Direct immunofluorescence photograph showing linear immunoglobulin A deposits (arrow) along the epithelial basement membrane in a case
of mucous membrane pemphigoid. (g) Transmission electron micrograph showing the geometric crystals of cystine in lysosomes of fibroblasts
in the conjunctiva. (h) Section of amyloid (H and E). (i) Apple green birefringence of the amyloid with polarized optics. (j) Section showing a
reactive lymphoid follicle (arrow) in a case of follicular conjunctivitis (H and E). (k) Section of a higher power of plate j showing tangible body
macrophages among the lymphocytes. Tingible body macrophages tend to be a feature of a benign lymphoid follicle (H and E). (l) A case of
follicular conjunctivitis stained immunohistochemically with a B-cell marker, CD20. This shows that the follicles are composed of B-cells and
have a nondestructive, well-defined architecture. (m) Section of a case of sarcoid of the conjunctiva showing a granuloma (arrow) (H and E).
(n) Higher power of plate m showing the epithelioid histiocytes that comprise this noncaseating granuloma. (o) Section of a case of papillary
conjunctivitis. Note the finger-like extension of the stroma (H and E). (p) Section higher power of plate o showing the fibrovascular core of
a papilla, containing chronic inflammatory cells (H and E). (q) Section of a case of ligneous conjunctivitis. The arrow points to the fibrinous
material and the asterisk shows the superficial inflamed granulation-like tissue (H and E)
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Practice point

A random conjunctival biopsy for suspected sarcoid is likely
to yield no result. While obvious, it is always worth targeting
the biopsy to nodules on the conjunctival surface as this will
yield granulomas in a high number of cases.

Papillary conjunctivitis
These are elevations, often polygonal and affecting the tarsal
conjunctiva and are larger than follicles.

Histopathology

They comprise a fibrovascular core with a variety of
inflammatory cells, and the surface is often covered in
metaplastic squamous epithelium. Papillary conjunctivitis
is often caused by allergies (atopic, vernal, seasonal, or
perennial), topical preparations, and chronic irritation (dry
eyes, superior limbic conjunctivitis). The papillae in allergic
type disorders are often packed full of eosinophils and mast
cells [Fig. 1o and p].

Ligneous conjunctivitis

This is an autosomal recessive inherited disease caused by
mutations in the plasminogen type-1 gene. Patients show
low levels of plasmatic plasminogen and low plasminogen
functional activity. Patients present with recurrent, bilateral
lesions on many mucous membranes of body. In the eye, it
results in a recurrent pseudomembranous conjunctivitis that
evolves to a wood-like consistency.

Histopathology

Tarsal conjunctiva histology usually shows eroded, inflamed
epithelium and granulation tissue over clotted fibrin
(hyaline-like material). The histology reflects arrested wound
healing at granulation tissue and fibrin clot stage. The fibrin
clot reflects a lack of plasmin-mediated extracellular fibrinolysis
[Fig. 1q].

Cysts|2(1723|

Lympbhatic dilation

This common entity is not a true cyst (not epithelial lining) and
comprises dilated lymphatics with or without surrounding
chronic inflammation and fibrosis. It is often found in
postinflammatory states. They can contain blood (due to
communication with conjunctival veins) which leads to an
erroneous interpretation of hemangioma.

Histopathology

They are made up of dilated, geographic-shaped channels,
lined by endothelium and often contain eosinophilic material
and sometimes surrounded by clusters of lymphocytes. Some
lymphangiectasias are associated with Turner’s syndrome and
Nonne-Milroy-Meige disease [Fig. 2a].

Retention cysts
These are mostly acquired and often posttraumatic.

Histopathology

They are lined by conjunctival epithelium with or without
goblet cells and with or without squamous metaplasia of the
epithelium. They can contain nothing, mucin, cellular debris,
or hemorrhage [Fig. 2b].

Choristomas %!

These are congenital lesions and comprise mature, normal
tissue at an abnormal anatomical location. The two most
common conjunctival choristomas are epibulbar dermoids
and dermolipomas.

Epibulbar dermoids are classically located at the
corneoscleral limbus in the pediatric age group.

Histopathology

They look identical to skin with stratified squamous epithelium,
dermal collagen, and deeper adipose tissue and contain skin
adnexae such as pilosebaceous units and sweat glands. Some
more complex lesions (called complex choristomas) can contain
cartilage and bone. Syndromes associated with epibulbar
dermoids include Goldenhar syndrome, linear nevus sebaceous
syndrome, and Treacher—Collins syndrome [Fig. 2c].

Dermolipomas are often detected in adults and are detected
superotemporally.

Histopathology

They comprise stratified squamous epithelium, dermal type
collagen, and deeper mature adipose tissue to all intents similar
to a dermoid but minus the skin adnexal structures.

Neoplastic Pathology

Epithelial tumors
Viral squamous papillomas?>>"

These broadly occur in the pediatric age group and in adults;
the former are often more pedunculated and classically occur
at the inner canthus and fornix, whereas the latter tend to be
more placoid and often located at the corneoscleral limbus. Both
have a strong association with human papillomavirus (HPV)
6,11, and 16.

Histopathology

The childhood viral papillomas are exophytic, frond-like and
composed of fibrovascular cores draped in nonkeratinizing
squamous epithelium with a variable number of goblet cells,
attached to a pedicle. It is very common to see intraepithelial
neutrophils. The corneoscleral limbal papillomas are more
placoid, with abroad sessile base, composed of thickened stratified
squamous epithelium, with or without keratinization. The under
surface of the epithelium is undulating. Some cytological atypia
can be seen amounting to dysplasia. Unlike skin viral lesions,
it is rare to see HPV cytopathic sequelae such as koilocytosis,
hypergranulosis, parakeratosis, abrupt keratinization, and in
turning of the outer epithelium [Fig. 2d and e].

In situ and invasive squamous carcinoma >3

This occurs mainly in the adult population in countries that are
equatorial and is associated with chronic ultraviolet exposure
and immunocompromised states (HIV and posttransplantation
drug induced). Patients with xeroderma pigmentosum are
affected at an earlier age. Depending on the population studied,
there is some association with HPV 16 and 18. Most lesions are
limbal based with or without corneal involvement. In patients
with atopic conditions (eczema and asthma), lesions can be
fornix based and bilateral.
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Figure 2: (a) Section showing an irregular space lined by attenuated lymphatic endothelial cells (H and E). (b) Section showing a conjunctival
retention cyst lined by conjunctival type epithelium (H and E). (c) Section showing a limbal dermoid composed of skin type epidermis, dermis, and
adnexal structures (H and E). (d) Section at scanning power of a viral squamous papilloma — note the finger-like projections (H and E). (e) Plate
d at higher power showing the typical fibrovascular cores, draped in hyperplastic epithelium. (f) Section at scanning power. The thin epithelium
to the left of the arrow is normal; that to the right is thickened and raised. This is the typical low power appearance of a squamous dysplasia of
the conjunctival epithelium-abrupt transition (H and E). (g) Higher power of plat f with atypical squamous cells occupying the full-thickness of the
epithelium. (h) Section showing, at scanning power, invasive, well-differentiated squamous cell carcinoma — note the central irregular tongues of
cells invading the stroma (H and E). (i) Higher power of plate h showing the atypical, invasive squamous cells with keratin whorls/peatrls. (j) Section
showing basal epithelial melanin pigmentation in a case of racial melanosis (H and E). (k) Immunohistochemical staining with melan A of the case
shown in plate j showing basally orientated, dendritic melanocytes. (I) Section scanning power showing numerous cysts surrounded by cells, in a
case of a cystic melanocytic nevus (H and E). (m) Higher power of plate | showing the regular, tightly packed nevus cells, some of which contain
melanin pigment. (n) Section showing an example of a combined nevus; the conventional component is similar to the nevus cells in plate m; the
blue nevus component corresponds to the drawn-out brown cells in between (H and E). (0) Section of a cellular blue nevus. Note arrows points to
the blue nevus cells, which are encased in heavily melanized melanophages. (p) Section at scanning power. The arrow points to a discohesion of
cells just beneath the epithelium in a case of an inflamed juvenile nevus. (q) Higher power of plate p that shows eosinophils in the inflammatory
component. (r) Higher power of plate p showing the lymphoid aggregates at the base of an inflamed juvenile nevus
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Histopathology

Intraepithelial disease is sharply demarcated from the
surrounding nondysplastic epithelium. It comprises atypical
squamous epithelial cells, with nuclear chromatin abnormality
(hyperchromasia, clearing, irregular nuclear profile), prominent
nucleoli, although some cases can show smaller hyperchromatic
nuclei or spindle-shaped nuclei. It is common to see mitotic
activity, dyskeratosis, and sometimes HPV cytopathic effect
(koilocytosis, parakeratosis, and hyperkeratosis). The atypical
nuclei can partly involve the epithelial thickness or involve
the full-thickness. The extent of thickness involvement can be
graded as mild (lower third), moderate (half of epithelium to
two-thirds), or severe (full thickness involvement equating
to in-situ squamous carcinoma). A papillary in-situ variant
also exists. Invasive squamous carcinomas tend to be well
differentiated and keratinizing and are associated with the
same risk factors as in-situ squamous carcinoma. They tend
to have well-defined eosinophilic cytoplasm with abrupt
keratinization, atypical nuclei often with prominent nucleoli.
The tumor is disposed as infiltrating lobules or cords of variable
thickness, often with a surrounding stromal desmoplastic
response. Perineural, lymphatic, or blood vessel invasion may
be seen. The background flat epithelium may show squamous
dysplasia or in-situ squamous carcinoma. Rarely, intraocular
invasion can occur in the limbal region [Fig. 2f-i].

Recent developments

Telomerase reverse transcriptase promoter (TERT) mutations
are found in almost half of ocular surface squamous
neoplasia. They have a mutation profile supporting ultraviolet
mutagenesis, leading to aberrant overexpression of telomerase
which is thought to be a pathogenetic factor in conjunctival
squamous carcinoma. Furthermore, multiple DNA copy
number alterations including frequent 8p11.22 amplification
in conjunctival squamous carcinoma have recently been
identified.

Benign melanocytic lesions
Racial melanosis'*+!

There is increased melanin production with or without
melanocyte hyperplasia along the basal layer; the melanosomes
are taken up by the neighboring squamous epithelial cells at
all layers that often form supra-nuclear caps. There is thought
to be no malignant potential [Fig. 2j and k].

Primary melanosis without atypia™’

Histopathology

The first pattern is an increase in melanin production without
an increase in melanocytes. The second pattern is hyperplasia
of melanocytes, similar to that seen in racial melanosis with or
without an increase in melanosome production. The exclusion
of atypia can only be made histologically. It is rare for this lesion
to progress to melanoma.

Conventional nevus!**!

These are the most common benign tumor of the conjunctiva
and have a variety of clinical appearances. Many have
intralesional cysts. Some can also transform to malignant
melanoma in around 1% of cases. They can be congenital or
acquired.

Histopathology

Junctional nevi (a diagnosis only to be made in children) are
composed of nests of nevus cells, at the epithelium—substantia
propria interface. These nests can be of variable size and can
become confluence. Melanization can be variable from case
to case. Sometimes, clefts appear between the epithelium and
the junctional nests — a feature that can worry pathologists
into thinking that malignant discohesion is present. There is
no pagetoid spread.

Compound nevus has a junctional and subepithelial
component, often associated with down-growths of solid
epithelial nests, many of which become cysts. The cysts usually
contain many goblet cells, similar to the surface conjunctival
epithelium. The surface junctional component does not
shoulder beyond the subepithelial component. The junctional
activity is very prevalent along the outer edges of the epithelial
nests/cysts. The subepithelial component shows maturation of
the nevus cells with depth (the melanocytes get smaller with
stromal depth, which represents cellular senescence) and can
be associated with inflammation — lymphocytes, plasma cells,
and notable eosinophils in younger patients. Subepithelial
nevus is composed of bland nevus cells purely present in the
substantia propria and is very similar to intradermal skin nevi
[Fig. 21 and m].

Practice point

A diagnosis of a junctional nevus should never be made in an
adult as these lesions are usually in-situ melanoma.

Combination nevi*4!

Itis common to see a combination of an acquired subepithelial
or compound nevus with a more superficial blue nevus
component.

Histopathology

The latter tends to show a fibrotic stroma and composed of
pigmented dendritic and spindle melanocytes parallel to the
epithelium. Cellular blue nevi are composed of a cluster of
plump, epithelioid melanocytes, with central open nuclei,
often with nucleoli, and lightly pigmented cytoplasm. The
melanocytes tend to be wrapped by a dense population of
melanophages [Fig. 2n and o].

Inflamed juvenile nevus!*#!

This nevus causes clinical and diagnostic concern because of
its rapid growth and pigmentary changes. It occurs in children,
adolescents, and young adults and is strongly associated with
allergies (atopy).

Histopathology

It can cause great concern to pathologists unfamiliar with
these lesions. Prominent junctional activity with nests of
varying size and confluence, discohesion, and shouldering
beyond the subepithelial component is seen (these can all be
features of malignancy in other contexts). The lesion contains
epithelial cysts and the melanocytes are arranged in solid
sheets or nests, sometimes with minimal maturation. The
striking feature is the heavy inflammation at the base, featuring
lymphocytes, reactive lymphoid follicles, plasma cells, and
eosinophils, which cluster through the entire lesion and can
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be seen in the surface epithelium. The differential diagnosis is
with a regressing melanoma. However, attention to detect an
in-situ component and residual surviving islands of invasive
melanoma and the age of the patient should allow a clear
distinction. These lesions can rarely recur if incompletely
excised [Fig. 2p-r].

Premalignant and malignant melanocytic lesions

Primary acquired melanosis with atypia/conjunctival melanocytic
intraepithelial neoplasia/in-situ melanoma'*-+2!

The terminology used by most ophthalmic pathologists is
primary acquired melanosis (PAM) with atypia although
some use the conjunctival melanocytic intraepithelial
neoplasia (CMIN) terminology alongside the PAM with atypia
terminology. No grading scheme is perfect.

Histopathology

PAM with atypia shows cytological and architectural atypical
features. There are melanocytes that tend to be larger than
the size of the basal keratinocyte and show clefts between
them and the neighboring keratinocytes. Their shape can be
round/oval, spindle, dendritic, and epithelioid. The melanocytes
can show a linear basal pattern, nested, and pagetoid growth
patterns. The epithelium can be completely consumed by
atypical melanocytes. Melan A immunohistochemical stain
(or equivalent) is very useful in showing the architectural
pattern of the disease.

Grading of PAM with atypia is subjective; some have
used mild, moderate, and severe with the latter equating to
in-situ melanoma. Some use low risk and high risk where
the risk relates to the chances of it transforming to invasive
melanoma. A high-risk lesion has epithelioid cells and/or
shows a suprabasilar proliferation, whereas a low-risk lesion
is composed of cells other than epithelioid and is confined to
the basal layer [Fig. 3a and b].

Practice point

No histological grading scheme for severity of intraepithelial
melanocytic neoplastic disease is perfect, and all of the systems
that have been devised to date have their flaws with regard to
intra- and inter-personal variation. Future classifications will
incorporate molecular genetic classifications to help delineate
what is a benign or malignant melanocyte.

Invasive melanomal #°-51.5463-821

This accounts for approximately 5% of all ocular melanomas,
affecting mainly adults of an average age of around 50 years. It
affects white Caucasian patients mainly. It is unilateral, can be
pigmented or amelanotic, unifocal and multifocal and does not
only occur most commonly at the limbus in the interpalpebral
bulbar conjunctiva but also affect the palpebral conjunctiva and
fornix as well as the plica and caruncle. Invasive melanoma
of the conjunctiva can arise from PAM with atypia/in-situ
melanoma/CMIN, from longstanding nevi or de novo.
Invasive melanoma metastasizes to the local conjunctiva (local
conjunctiva metastases), regional lymph nodes, and systemic
organs in 20/30% of cases.

Histopathology

Melanoma cells can be nevoid (small round cells), epithelioid,
and spindled. There is no dermatopathological concept of

radial and vertical growth phase as any melanoma cells that
have invaded the substantia propria are invasive melanomas.
Invasive cells can be pigmented or amelanotic, show nuclear
pleomorphism, with atypical chromatin, and often show
prominent nucleoli. Mitotic figures can be seen but are often
quite sparse unless it is a rapidly growing lesion. The presence
of inflammation and pigmentation toward the base can also be
seen. The invasive cells can be arranged as nests, trabecular, and
diffuse sheets — it is usual to see more than one growth pattern
in any one case. Lymphatic and blood vessel channel invasion
is detected in a small number of cases. When the nesting pattern
is observed, it can look very nevoid, but attention to the spacing
of the nests (which is wider for melanoma than nevus) and the
cell morphology will allow a correct diagnosis [Fig. 3c and d].

Prognostic factors”*#

Primary conjunctival melanoma located at “unfavorable”
sites (fornix, palpebral conjunctiva, medial bulbar conjunctiva,
caruncle, plica semilunaris, and corneal stroma) is associated
with a higher recurrence rate and metastatic death, compared
with favorable sites (such as the bulbar and limbal conjunctiva).
Melanomas larger than 10 mm in maximum extent that are
stage pT3 or above and are multifocal recur locally and have
a higher metastatic rate.

The thickness predicts prognosis. The current AJCC
7" edition and TNM 7" edition now qualify the TNM staging
by mentioning whether the melanoma occurs on the bulbar,
palpebral, fornix, or caruncle, and the depth of invasion
categories are <0.5 mm, between 0.5 mm and 1.5 mm,
and >1.5 mm. Tumors with lymphovascular space invasion are
associated with a higher rate of metastasis, and tumors with
contaminated histological margins are associated with local
recurrence, metastasis, and higher mortality.

Recent genetic and molecular developments!®!
Fluorescence in-situ hybridization has been effectively utilized
on histologically challenging conjunctival lesions where there
is uncertainty about whether a lesion is benign or malignant.
Using probes against CCND1, RREB1, and MYB has allowed a
distinction between benign and malignant to be made in significant
number of cases. BRAF, NRAS, and TERT mutations are found in
conjunctival invasive melanoma. The presence of BRAF mutations
allows some patients to benefit from vemurafenib therapy.

Sebaceous carcinomal®-1°!

This is an ocular adnexal carcinoma but is mentioned here
as there is a variant called primary intraepithelial sebaceous
carcinoma that arises from the epithelium in the absence of an
adnexal primary nidus.

Histopathology

The tumor cells exhibit atypical nuclei (misshapen,
hyperchromatic, nucleoli), often with conspicuous mitotic
activity, apoptosis, and subepithelial chronic inflammation.
The cytoplasm of the tumor cells is often vacuolated due to
the presence of lipid. The cells frequently have a buck-shot
scatter distribution in the epithelium (pagetoid spread) or fill
the entire epithelium. Useful immunohistochemical markers
include antibodies to epithelial membrane antigen, adipophilin,
and androgen receptor with negative profiling with MNF116 to
help confirm sebaceous differentiation [Fig. 3e-h]. Some cases
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Figure 3: (a) Section showing melanosis with atypia (mild grade). Note the discohesive atypical melanocytes occupying the basal aspect of the
epithelium (arrow) (H and E). (b) Section showing a more extensive lesion of melanosis with atypia, amounting to in-situ melanoma (arrow points to
discohesive atypical melanocytes) (H and E). (c) Section at scanning power showing “nevoid” invasive melanoma. The arrow points to ovoid nests
in the stroma with an aberrant architecture. Note the atypical, discohesive junctional component just beneath the epithelium (H and E). (d) Section
showing a more solid invasive melanoma, compared to plate ¢ (H and E). (e) Section showing at scanning power, the epithelium replaced by
cells with some cytoplasm clearing (H and E). (f) Higher power of plate e showing atypical epithelial cells with bubbly, lipid laden macrophages.
This is the typical cytology for sebaceous carcinoma. (g) Immunohistochemical staining of the cytoplasm of the sebaceous carcinoma with
epithelial membrane antigen. Note the bubbly brown positive signal. (h) Immunohistochemical staining of the nuclei of intraepithelial sebaceous
carcinoma with antibodies to androgen receptor. (i) Section scanning power showing a diffuse tumor mass in the substantia propria (H and E).
(j) Higher power of plate i showing that the mass impinges on the epithelium and consumes it (arrow). (k) Higher power of plate i showing the
mass composed of small lymphoid cells, with clear cytoplasm (monocytoid cells). (I) Immunohistochemical staining of the lymphoid mass with
CD20 shows. This confirms a B-cell lymphoma and this particular case represents MALToma (extranodal marginal zone lymphoma of MALT-type)

are associated with Muir-Torre syndrome, due to mutations
in the DNA mismatch repair protein genes.

Practice point

The absence of mismatch repair protein immunohistochemical
staining can indicate Muir-Torre syndrome.

Conjunctival lymphoma 10!

The conjunctiva is part of the ocular adnexa. Non-Hodgkin’s
lymphomas commonly affect the conjunctiva and account

for around 2% of all lymphomas. The World Health
Organization classification of lymphoma permits each
non-Hodgkin’s lymphoma to be subcategorized into distinct
clinico-pathological-molecular entities. This classification is
critical as each category has a distinct prognosis and treatment
options. The most common non-Hodgkin’s lymphomas to
affect the conjunctiva are extranodal marginal zone lymphoma
of MALT type (ENMZL/MALToma), followed by follicular
lymphoma and diffuse large B-cell lymphoma. These are all
tumors of the B-cell lymphoid lineage.
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Histopathology

MALToma is composed of small lymphocytes with sparse,
eosinophilic, or clear cytoplasm (monocytoid cells), either
disposed as nodules or diffuse sheets. It is not uncommon to see
reactive lymphoid aggregates in the background as MALToma
is thought to arise from a backdrop of chronic antigen
stimulation, leading to oligoclonal and then monoclonal
proliferations of B-lymphocytes. Sometimes, tumor cells enter
the conjunctival epithelium-called a lymphoepithelial lesion. It
isnot uncommon to observe plasmacytoid cells, especially at the
edges of the MALToma. Immunohistochemistry staining shows
a nodular or diffuse mass of CD20 positive B-cells [Fig. 3i-1].
Other immunohistochemical markers are utilized to distinguish
MALToma from follicular lymphoma, chronic lymphocytic
leukemia, and mantle cell lymphoma. Space considerations
do not permit a comprehensive histological description of all
conjunctival lymphomas.

Recent developments

Some evidence suggests that Chlamydia psittaci infection may
be associated with MALToma, but this does not hold true in
all regions of the world. Some centers have therefore utilized
anti-Chlamydia antibiotic therapy as the first-line treatment,
although the outcomes are somewhat variable. Chromosomal
translocations are common in MALToma, targeting the MALT1,
BCL10, and FOXP1 genes.

Summary

This review article has summarized briefly the wide range of
pathologies that can affect the conjunctiva and the awareness
that is required from the specialized ophthalmic and general
pathologists to secure a firm diagnosis. Since the ocular surface is
an easily accessible anatomical site, biopsies from this location are
likely to continue to constitute a large proportion of an ophthalmic
pathologist’s caseload. With a revolution occurring in cancer
genetics and epigenetics, it is likely that a full understanding
of the genetics and epigenetics of ocular surface tumors will be
reached, leading to topical, individualized therapies.
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