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INTRODUCTION

Numerous diseases affect the eye and ocular adnexa, and in 
many cases, prompt and careful communication with the 
ophthalmologist who submitted the specimens is essential if a 
meaningful diagnosis is to be provided. Awareness of the proper 
techniques for processing eyes is also essential for the success-
ful evaluation of ocular specimens by the surgical pathologist. 
Knowledge of normal ocular anatomy is necessary to interpret 
many of the diverse pathologic changes that involve these struc-
tures. For a review of normal ophthalmic anatomy and histol-
ogy, the reader should consult one of the available texts (1-3). 
This chapter reviews some of the more common lesions excised 
by ophthalmologists that can be successfully diagnosed by the 
general surgical pathologist. A complete discussion of all surgi-
cal ophthalmic pathology specimens is beyond the scope of this 
survey. The reader is referred elsewhere for detailed descrip-
tions of ophthalmic diseases (4-6).

A major manifestation of cranial (“giant cell” or “tem-
poral”) arteritis is retinal ischemia, and in the absence of 
prompt treatment, this can rapidly lead to irreversible blind-
ness resulting from retinal infarction. For diagnostic pur-
poses, ophthalmologists frequently perform biopsies of the 
temporal artery (7-9). See Index for additional information 
on cranial arteritis.

THE GLOBE

The globe is excised surgically (enucleated) for many rea-
sons, including significant ocular trauma or infection, blind-
ness in the eye, an eye that is severely scarred and painful 
(phthisis bulbi), chronic glaucoma that is unresponsive to 
therapy, and suspicion of primary intraocular neoplasms. 
Although biopsy techniques have been developed for evalu-
ating intraocular tumors and certain chorioretinal inflamma-
tory conditions (10), the diagnosis of many of these disorders 
is made clinically without histopathologic confirmation. 
Fine-needle aspiration biopsy (FNAB) of posterior segment 
intraocular tumors has been performed with success by some 
expert groups for diagnostic, confirmatory, investigational, 
and prognostic purposes (11)

A wide variety of tumors can arise from different ocular 
structures (12). Some are benign (Table 24.1). Malignant 
intraocular tumors include retinoblastoma (RB), mela-
noma, and metastatic neoplasms, which are discussed else-
where in this chapter under the specific structures in which 
they occur.

The authors would like to acknowledge the participation of Patricia 
Rusa Pereira for her important contribution and input on this 
chapter.

 TABLE 24.1 Benign Intraocular Tumors

Choroid
Ganglioneuroma
Hemangioma (cavernous)
Inflammatory pseudotumor
Leiomyoma
Neurofibroma
Nevi
Osteoma
Schwannoma

Ciliary body
Adenoma of pigmented or nonpigmented epithelium
Hemangioma
Leiomyoma
Mesectodermal leiomyoma
Neurofibroma
Nevi

Iris
Adenoma of pigment epithelium
Cysts

Pigment epithelial
Stromal
Traumatic epithelial

Granular cell tumor
Hemangioma
Juvenile xanthogranuloma
Leiomyoma
Neurofibroma
Nevi
Xanthoma

Optic nerve
Pilocytic astrocytoma
Glioneuroma
Drusen
Medulloepithelioma
Melanocytoma
Meningioma

Retina
Adenoma of pigment epithelium
Astrocytic hamartoma
Glioneuroma
Hemangioma (capillary, cavernous, and racemose)
“Massive retinal gliosis”
Retinocytoma

TRAUMA

The eye is excised after severe ocular trauma if no potential for 
visual recovery exists. Blunt trauma to the eye may rupture the 
eyeball, especially at the junction of the cornea and the sclera 
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or immediately posterior to the insertion of the rectus muscles 
where the sclera is thinnest. Potential complications of ocular 
trauma include blood within the anterior chamber (hyphema) 
with associated corneal discoloration that is caused by hemoglo-
bin deposition (corneal blood staining) and separation of the 
ciliary body from the iris (iridodialysis) or sclera (cyclodialysis) 
as well as cataracts, retinal detachments, and choroidal rupture.

FOREIGN BODIES

Foreign bodies commonly enter the eye as projectiles or as 
fragments accompanying branches or other sharp objects that 
perforate the globe. Vegetable matter, hair, and skin may enter 
the intraocular tissues after an explosive or perforating injury. 
These agents incite an inflammatory reaction that occasionally 
may be granulomatous in nature.

Some sterilize foreign objects do not incite intraocular inflam-
mation or cause specific adverse effects, whereas others cause a 
significant tissue response. Intraocular foreign bodies containing 
iron are particularly toxic to the retina, and they may cause a dif-
fuse deposition of iron throughout the eye (13). Copper-rich for-
eign bodies incite a significant intraocular acute inflammatory 
reaction (14). Other metals such as lead, zinc, nickel, aluminum, 
and mercury may also evoke intraocular inflammation.

INFLAMMATION

Inflammation of the eye may involve the intraocular contents 
but spare the sclera and cornea (endophthalmitis), or it may 
affect the cornea and sclera in addition to the ocular contents 
(panophthalmitis). Both endophthalmitis and panophthalmitis 
may follow ocular trauma, surgery, or the hematogenous spread 
of a systemic infection. The distinction between endophthalmi-
tis and panophthalmitis is clinically important because infec-
tions causing panophthalmitis potentially expose the patient’s 
orbit to microorganisms, whereas in infectious endophthalmi-
tis, the cornea and sclera encase the intraocular infection, simi-
lar to an encapsulated abscess.

In both endophthalmitis and panophthalmitis, a profuse 
polymorphonuclear leukocytic infiltration is present, and intra-
ocular hemorrhage may also be seen. The involved intraocular 
tissues are usually necrotic and disorganized, and the causal 
bacteria or fungi may be identified with special stains. A mild 
endophthalmitis due to Propionibacterium acnes sometimes fol-
lows cataract extraction (15,16). It has a minimal inflammatory 
reaction. A wide variety of organisms can cause intraocular in-
flammation (15-18).

Sympathetic ophthalmia (SO) or sympathetic uveitis is a 
rare intraocular inflammation that presents as a bilateral dif-
fuse granulomatous uveitis (19), resulting from autoantibodies 
targeting ocular tissues after penetrating injury or surgery (20). 
Following trauma to one globe (the exciting eye), intraocular 
inflammation develops in the fellow eye (the sympathizing 
eye) after a variable period of time ranging from a few days 
to decades. Although the pathophysiology of this disease is not 
clearly understood, an autoimmune process against peptides of 
melanocytes has been proposed (19,21).

Aside from sympathetic uveitis, granulomatous inflamma-
tion of the eye occurs in some conditions (Table 24.2). An 
important granulomatous endophthalmitis occurs around 

the lens as part of an immunologic reaction to lens proteins 
(phacoanaphylactic endophthalmitis) (22,23).

PHTHISIS BULBI

Numerous pathologic processes eventually culminate in an atro-
phic disorganized eye. Because such eyes with phthisis bulbi 
almost always contain significant amounts of lamellar bone, de-
calcification is usually required before the globe can be cut and 
submitted for tissue processing. The intraocular ossification can 
be detected on radiographic examination of the enucleated eye 
(24). The bone usually contains marrow with adipose tissue and 
blood vessels and, occasionally, megakaryocytes as well as eryth-
rocytic and myelocytic lineage precursors (25). Phthisical eyes 
usually manifest extensive scleral thickening, chronic retinal 
detachment, and the intraocular contents are markedly disor-
ganized. A fibrous diaphragm often extends circumferentially 
from the ciliary body behind the lens (cyclitic membrane). As 
a rule, a histologic examination of phthisical eyes fails to dis-
close evidence of the initial condition that led to this condition. 
Rarely, phthisical eyes have contained an unsuspected intraocu-
lar melanoma, lymphoma, or adenocarcinoma (26,27).

GLAUCOMA

The term glaucoma refers to a group of disorders that develop an 
optic neuropathy that is accompanied by a distinct excavation 
of the optic nerve head and an incremental loss of visual field 
sensitivity. In most cases, the intraocular pressure is increased, 
and, most notably, this damages the retina and optic nerve. Sev-
eral types of glaucoma are recognized and are classified as fol-
lows: primary glaucoma, which is not associated with significant 
antecedent ocular disease, and secondary glaucoma, which is 
due to some ocular pathologic process. Primary glaucoma can 
result from a blockage of the drainage of the aqueous humor 
distal to the anterior chamber angle (primary open-angle glau-
coma) and from a narrow anterior chamber angle (primary 
narrow-angle glaucoma) (28). Increased intraocular pressure, 
abnormal visual fields, and optic nerve damage are secondary 
effects of glaucoma.

Some surgical procedures used in the treatment of glau-
coma result in excised tissue specimens that are submitted 
for pathologic evaluation at some institutions. For example, 
a small fragment of the trabecular meshwork is often excised 

 TABLE 24.2  Causes of Intraocular 
Granulomatous Inflammation

Bacteria
Mycobacterium tuberculosis
Treponema pallidum

Fungi
Aspergillus
Blastomyces dermatitidis
Candida
Coccidioides immitis
Histoplasma capsulatum
Sporothrix schenckii

Idiopathic
Sarcoidosis
Vogt-Koyanagi-Harada 

syndrome
Immunologic disorders

Juvenile rheumatoid arthritis
Sympathetic uveitis

Parasites
Taenia solium (Cysticercus 

cellulosae)
Toxocara canis
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(trabeculectomy) to enhance the drainage of aqueous humor 
from the eye to decrease intraocular pressure. This procedure 
produces a minute fragment of tissue that is often less than 1 
mm in diameter. The processing of such specimens is not clini-
cally important, but communication between the surgical pa-
thologist and the histotechnician responsible for embedding 
such specimens is essential for proper tissue orientation; the 
use of a dissecting microscope is required. Light or transmis-
sion electron microscopic examination of trabeculectomy 
specimens is often unrewarding, but the trabecular meshwork, 
melanin pigment, Schlemm canal, ciliary muscle, or the periph-
eral cornea may be disclosed (29).

In end-stage glaucoma, the painful blind eyes may require 
enucleation. Morphologic evidence of increased intraocular 
pressure includes atrophy of the nerve fiber and ganglion cell 
layer and excavation of the optic nerve disc (glaucomatous cup-
ping of the optic disc) (Fig. 24.1). A peculiar degeneration of 
an atrophic optic nerve is characterized by an accumulation of 
hyaluronic acid that stains positively with the Hale colloidal iron 
technique or the Alcian blue stain (Schnabel cavernous atro-
phy). An examination of a glaucomatous eye may also disclose 
the cause of congenital or secondary glaucoma. For example, 
fibrocollagenous adhesions may be present between the poste-
rior surface of the peripheral cornea and the iris (peripheral 
anterior synechiae), and this may have obstructed the aqueous 
humor outflow.

CORNEA

EVALUATION OF CORNEAL TISSUE

The normal corneal histology is represented by layers. The 
most superficial is the epithelium that is composed of nonkera-
tinizing and nonsecretory cells, which number up to five cells in 
thickness. Next to the epithelium is the Bowman layer, which is 
an anterior condensation of the stroma and is an eosinophilic 
acellular band. After the Bowman layer, there is the stroma, 
which is avascular and is the thickest part of the cornea, com-
posed of collagen and fibroblasts. The stroma is followed by 
Descemet membrane, which is a true basement membrane of 
the endothelial cell layer and is positive for Periodic acid-Schiff 

(PAS) stain. The endothelium is composed of a thin single layer 
of flat cells that acts as an active water pump that keeps the 
stroma in a state of constant dehydration (gives the transpar-
ency of the cornea). They do not regenerate. Therefore, dam-
age of endothelial cells can result in edema of the cornea with 
visual disruption. Although the name suggests, the endothelial 
cells do not line blood vessels or lymphatic channels.

Different types of corneal transplant exist, and the sur-
geon will perform the most appropriate type according to 
the location (layer) of the injury within the corneal tissue. A 
full-thickness corneal transplant (penetrating keratoplasty or 
PK) is recommended when multiples layers of the cornea are 
affected or injured. Partial-thickness corneal graft such as deep 
anterior lamellar keratoplasty (DALK) has been increasing over 
the past years (30). DALK attempts to preserve the patient’s 
normal endothelium, and only the anterior and middle lay-
ers of the cornea are removed. This type of approach is com-
monly used to treat keratoconus or swelling of the cornea and 
provides a lower rate of graft rejection than PK. Endothelial 
transplants are also partial-thickness transplants and are used 
in conditions when the endothelial cell layer is injured, such as 
occurs in Fuchs endothelial dystrophy and bullous keratopathy. 
Nowadays, there are two types of endothelial transplants: Des-
cemet-stripping (automated) endothelial keratoplasty (DSEK 
or DSAEK) and Descemet membrane endothelial keratoplasty 
(DMEK) (31). Corneal biopsy specimens (32) are also some-
times performed and submitted for histopathologic evaluation. 
During corneal grafts, tissue is surgically removed from the cor-
nea with the aid of a trephine so that a button approximately 8 
mm in diameter is obtained. The manner by which corneal tis-
sue is processed depends on the suspected pathologic process. 
Most specimens are fixed in formalin and processed for light 
microscopy according to standard procedures. Certain speci-
mens, however, need special handling to ensure that the cor-
rect diagnosis is made. For example, some corneal disorders, 
such as Schnyder corneal dystrophy (CD) and other lipid kera-
topathies, need special fixatives or frozen sections to preserve 
the abnormal accumulations. Meesmann, Thiel-Behnke, and 
Reis-Bücklers CDs require transmission electron microscopy 
for a morphologic diagnosis, but these dystrophies can now be 
diagnosed with molecular genetic techniques using DNA from 
blood, tissue, or buccal swabs (33).

For histopathologic evaluation, a representative cross sec-
tion through the center of each corneal button that includes 
any opacification or other abnormalities should usually be pro-
cessed. Because the normal monolayer of corneal endothelium 
at the back of the cornea is easily disrupted, corneal specimens 
should be handled with care and should be cut with a sharp 
razor so that the lesion of interest is present within the portion 
of cornea submitted for microscopic examination.

CORNEAL GRAFTS

Indications for Corneal Grafts

Frequent indications for corneal transplants include keratoco-
nus; failed corneal grafts; corneal endothelial decompensation 
(bullous keratopathy); Fuchs endothelial dystrophy; certain 
CDs; chronic keratitis, which is most often caused by herpes 
simplex; and corneal scarring resulting from acute nonspecific 
keratitis, trauma, and so on (30,34,35).

 FIGURE 24.1  Marked cupping of the optic disc. This eye was sur-
gically excised (enucleated) because of glaucoma.
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Calcific Band Keratopathy

Under a variety of circumstances, calcium is deposited in the 
cornea (47-50), particularly in the Bowman layer and the su-
perficial corneal stroma (calcific band keratopathy) (Fig. 24.4). 
In its early stages, a faint basophilic stippling of Bowman layer 
typifies calcific band keratopathy, and in advanced cases, the 
entire thickness of the Bowman layer is involved.

Chronic Actinic Keratopathy (Climatic Droplet Keratopathy)

Amorphous globules of protein accumulate in the superfi-
cial stroma of the interpalpebral portion of the cornea in 
an entity known by numerous terms, including chronic actinic 
keratopathy (51), climatic droplet keratopathy (52), and spheroidal 
degeneration (53). The condition, which initially involves the 
periphery of the cornea, varies in severity and increases in in-
cidence and intensity with age. It is particularly pronounced 
in individuals exposed over long periods to excessive ultra-
violet light. Similar globules can accumulate nonspecifically 
in corneas with various underlying disorders (“spheroidal 
degeneration”).

Graft Failure

Most currently performed corneal transplants are successful, 
and they provide long-term improvements in visual acuity for 
individuals with certain corneal diseases. In contrast to grafts 
of most tissues or organs, those involving the cornea are usu-
ally successful without compatibility matching of donor and re-
cipient tissues (36). Under normal homeostatic conditions, the 
avascular cornea provides a unique environment that facilitates 
immune and angiogenic privilege (37). However, some grafts 
fail for various reasons, including endothelial decompensation 
(discussed in the section “Bullous Keratopathy”) (30), recur-
rent disease (38-40), immunologic graft rejection (41-44), or 
improper surgical technique. Failed corneal grafts are char-
acterized by epithelial irregularities, stromal vascularization, 
endothelial cell loss, and retrocorneal fibrous membranes. A 
pronounced stromal inflammatory infiltrate is rarely evident. 
Unlike Fuchs endothelial CD, the basic abnormality of the 
macular, lattice, granular, and the other CDs may recur in the 
corneal grafts (37-40,45).

Nonspecific Responses

Different pathologic processes cause nonspecific histopatho-
logic responses, and these may be evident in the corneal tissue. 
For example, intraepithelial vesicles and bullae between the ep-
ithelium and the Bowman layer may follow corneal edema, es-
pecially of the epithelium (Fig. 24.2). An aberrant basal lamina 
develops within the corneal epithelium during the healing of 
some injuries (Fig. 24.2). Fibrous tissue, sometimes with blood 
vessels and mononuclear inflammatory cells, may accumu-
late between the epithelium and the Bowman layer (pannus) 
(Fig. 24.3).

Blood vessels are present in the superficial or deep stroma 
of the normally avascular cornea in numerous pathologic states 
associated with inflammation. With aging, corneal endothelial 
cells diminish in number, and Descemet membrane thickens. 
A diffuse, irregular thickening of Descemet membrane accom-
panies some long-standing degenerative changes of the en-
dothelial layer. Fibrous retrocorneal membranes between the 
Descemet membrane and the corneal endothelium may follow 
grafts or various inflammatory processes of the cornea (46).

 FIGURE 24.2  Basement membrane material within the epithelial 
layer of the cornea. Also present are two intraepithelial cysts. Note 
that Bowman layer (arrow) does not react positively with the periodic 
acid-Schiff stain.

 FIGURE 24.3  Collagenous tissue between the corneal epithelium 
and the Bowman layer (pannus).

 FIGURE 24.4  Calcific band keratopathy. Linear deposits of cal-
cium phosphate are present within the superficial corneal stroma (von 
Kossa stain).

Longacre9781975150723-ch024.indd   1188Longacre9781975150723-ch024.indd   1188 10/26/21   2:58 PM10/26/21   2:58 PM

Copyright © 2022 Wolters Kluwer, Inc. Unauthorized reproduction of the content is prohibited.



C H A P T E R  2 4  ■ Eye and Ocular Adnexa   1189

Corneal Dystrophies

CDs are a heterogeneous group of inherited bilateral corneal 
disorders (Table 24.3). Clinically, CD can be divided into three 
groups: anterior CD (affects primarily the corneal epithelium 
and Bowman layer and superficial corneal stroma), stromal CD 
(affects corneal stroma), and posterior CD (affects Descemet 
membrane and the corneal endothelium). The prevalence of 
the different CD varies in different countries and even within 
the different parts of some countries. Fuchs endothelial dystro-
phy accounts for most CD specimens submitted for pathologic 
examination in the United States. Other corneal specimens 
that reach the pathology laboratory have macular, lattice, or 
granular CD. Many of these diseases have been mapped to 
specific chromosomes, and the genes have been identified in 
many of them. Different genetic mutations have been related 
with CDs development. Most frequently involved genes are 
TGFBI, CHST6, KRT3, KRT12, PIP 5k3, SLC 4AIII, TATICSt2, 
and UBIADI.

In fact, the recent availability of genetic analyses has demon-
strated the shortcomings of the current phenotypic method of 
CD classification. It has been demonstrated that abnormalities 
in different genes can cause a single phenotype, whereas dif-
ferent defects in a single gene can cause different phenotypes. 
Moreover, some disorders termed corneal dystrophy do not ap-
pear to have a genetic basis (61,62). Recently, classification of 
the CDs based on the genetic changes has been proposed (63). 
Space restrictions prevent a description of all CDs. For details, 
the reader is referred elsewhere (33,34). Table 24.4 lists some 
common special stains to evaluate stromal CD (64).

Fuchs Corneal Dystrophy. Fuchs CD is characterized by the 
presence of multiple wartlike excrescences on the Descemet 
membrane (corneal guttae) (Fig. 24.6) and the histologic fea-
tures of bullous keratopathy. The centrally located corneal gut-
tae are morphologically identical to the structures that form 
in the peripheral cornea with normal aging (Hassall-Henle 
bodies). However, Hassall-Henle bodies are too peripheral in 
location to be observed in specimens obtained during a rou-
tine PK. In cases of DSEK surgery, the pathologist receives just 
the Descemet membrane and endothelium, showing the guttae 
(Fig. 24.7). Corneal guttae are not specific for Fuchs CD; they 
are also found in macular CD (described in the section “Macu-
lar Corneal Dystrophy”) and in some cases of interstitial ker-
atitis and keratoconus. The presence of inconspicuous ghost 
vessels in the most posterior corneal stroma distinguishes inter-
stitial keratitis from Fuchs CD. Alterations in the gene COL8A2 
have been recently linked to Fuchs CD (65).

Macular Corneal Dystrophy. Corneas from patients with 
macular CD are characterized by an accumulation of a keratan 
sulfate–related glycosaminoglycan within both the fibroblasts 
and the endothelium of the cornea as well as among the col-
lagen lamellae and in the Descemet membrane. The Hale col-
loidal iron technique and the Alcian blue stain are particularly 
useful in coloring the abnormal accumulations (66) that result 
from a mutation in the CHST6 gene on human chromosome 16 
(16q22.1) (32) (Fig. 24.8).

Corneal Dystrophies With Amyloid Deposition. The inher-
ited CDs with amyloid deposition are characterized by irregu-
lar linear opacities resulting from stromal amyloid deposition 

Bullous Keratopathy

The corneal endothelium helps to maintain proper hydration of 
the cornea. Meaningful injury to this monolayer of cells, which 
does not regenerate significantly in humans, may result in cor-
neal epithelial and stromal edema, subepithelial bullae, and de-
creased visual acuity. The many causes of this so-called bullous 
keratopathy include immunologic rejection of the corneal endo-
thelium and Fuchs CD. Bullous keratopathy may also be pre-
cipitated by cataract extraction (aphakic bullous keratopathy), 
sometimes after the combined implantation of a prosthetic in-
traocular lens (pseudophakic bullous keratopathy) (54). DSEK 
is a technique currently being performed in eyes with corneal 
endothelial decompensation and failed PK (55,56).

Corneal buttons removed from patients with bullous kera-
topathy manifest intraepithelial vesicles, bullae between the 
epithelium and the Bowman layer, and, markedly, fewer endo-
thelial cells than normal. An intraepithelial basement mem-
brane and a mild subepithelial pannus may also be present. 
Mild degrees of stromal edema are difficult to discern histo-
logically, but increased corneal thickness in association with an 
absence of the normal artifactual clefts between the collagen 
lamellae in routinely processed tissue sections is suggestive of 
corneal edema. Neovascularization and inflammation can be 
observed in older lesions (57).

Keratoconus

Noninflammatory thinning of the central corneal stroma takes 
place in keratoconus, causing a cone-shaped cornea (58). Scar-
ring and astigmatism associated with this disorder often prevent 
adequate refractive correction and decrease visual acuity. A 
brown, stainable intraepithelial iron arc or ring frequently sur-
rounds the conical portion of the cornea (Fleischer ring). Nu-
merous breaks in the Bowman layer that are associated with the 
thinning of the central corneal stroma characterize advanced 
cases (59) (Fig. 24.5). The endothelium in corneas with kerato-
conus is usually unremarkable, but endothelial cell loss may ac-
company ruptures of Descemet membrane (“corneal hydrops”). 
Rarely, keratoconus recurs in the graft (60). The histopatho-
logic features of keratoconus are the presence of thinning and 
fibrosis of the cornea with breaks in the Bowman layer, absence 
of inflammation, and an intact endothelium layer.

 FIGURE 24.5  Keratoconus. Focal disruptions of Bowman layer 
(arrow) are common.
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 TABLE 24.3 Significant Features and Predominant Corneal Layer Affected in Some Corneal Dystrophies

Epithelium
Meesmann dystrophy

Autosomal dominant inheritance
Mutation in KRT3 or KRT12 gene on chromosome 12 (12q) 

or 17 (17q)
Intraepithelial microcysts
Peculiar substance evident by transmission electron 

microscopy
Diagnosis possible with molecular genetic analysis on DNA

Microcystic, map dot, and fingerprint dystrophy
Usually nonspecific reaction, but may be familial
Intraepithelial basement membrane and microcysts

Bowman layer and superficial stroma
Granular corneal dystrophy type 3 (Reis-Bücklers dystrophy)

Autosomal dominant inheritance
Most cases due to R124L mutation in TGFBI gene on chro-

mosome 5 (5q31)
Thiel-Behnke dystrophy

Subepithelial “curly” fibers by transmission electron 
microscopy

Most cases due to R555Q mutation in TGFBI gene on chro-
mosome 5 (5q31)

Also maps to chromosome 10 (10q23-q24)
Focal loss of epithelial basement membrane and Bowman 

layer
Gelatinous droplike cornea dystrophy (familial subepithelial 

amyloidosis)
Autosomal recessive inheritance
Most cases due to mutation in TACSTD2 gene on chromo-

some 1 (1p32)
Subepithelial amyloid deposits that contain lactoferrin

Stroma
Granular corneal dystrophy type 1

Autosomal dominant inheritance
Most cases due to R555W mutation in TGFBI gene on chro-

mosome 5 (5q31)
Discrete deposits of mutated transforming growth factor-β–

induced protein
Deposits appear red with Masson trichrome stain

Granular corneal dystrophy type 2 (Avellino corneal dystrophy)
Autosomal dominant inheritance
Corneal deposits similar to granular corneal dystrophy plus 

amyloid
Due to R124H mutation in TGFBI gene on chromosome 5 

(5q31)
Macular corneal dystrophy

Autosomal recessive inheritance
Due to mutation in CHST6 gene on chromosome 16 

(16q22.1)
Basic defect—a deficiency of a specific carbohydrate 

sulfotransferase
Low-sulfated keratan sulfate–related glycosaminoglycan 

deposits throughout stroma, Descemet membrane, and 
endothelium; corneal guttae usually present

Accumulations react with colloidal iron and Alcian blue
Type I

Deposits do not react with antibody to keratan sulfate
Serum keratan sulfate very low or absent

Type IA
Keratocytes react with antibody to keratan sulfate
Serum keratan sulfate very low or absent

Type II
Deposits react with antibody to keratan sulfate
Serum keratan sulfate normal

Lattice dystrophy
Type I

Autosomal dominant inheritance
Most cases due to R124C mutation in TGFBI on chromosome 

5 (5q31)
Lesions limited to cornea

Type II
Autosomal dominant inheritance
Mutation in GSN gene on chromosome 9 (9q34)
Associated with familial amyloid polyneuropathy (Meretoja or 

Finnish type)
Amyloid derived from fragment of mutated gelsolin

Schnyder corneal dystrophy (central stromal crystalline dystrophy)
Due to mutation in the UBIAD1 gene on chromosome 1 

(1p34p32)
Crystals of cholesterol ester in anterior stroma

Fleck dystrophy (speckled, cloudy dystrophy)
Autosomal dominant inheritance
Due to mutation in the PIP5K3 gene on chromosome 2 (2q35)
Individual keratocytes react with colloidal iron and Alcian blue 

stains
Endothelium

Fuchs endothelial corneal dystrophy
Females affected more often than males (4:1)
Sometimes autosomal dominant inheritance
Some cases with early onset caused by mutation in COL8A2 

gene on chromosome 1 (1p34.3-p32.3); other cases have 
been mapped to chromosomes 13 (13pTel-3q12.13) and 18 
(18q21.2-q21.32)

Epithelial cysts and edema
Stromal edema
Thickened Descemet membrane
Corneal guttae
Diminished number of endothelial cells

Posterior polymorphous dystrophy
Autosomal dominant or recessive inheritance
Some cases due to mutation in COL8A2 gene on chromosome 1 

(1p34.3-p32.3); others due to TCF8 mutation on chromosome 
10 (10p11.2)

Disease also maps to chromosome 20 (20q12-q13) where VSX1 
mutations implicated, but disputed

Abnormal Descemet membrane
Multilayered epithelial cells line posterior cornea

Congenital hereditary endothelial dystrophy type 1 (CHED type 1)
Autosomal dominant inheritance
Maps to chromosome 20 (20q12-q13.1)
Edematous epithelium
Loss of Bowman layer
Thickening of stroma and Descemet membrane
Diminished number of endothelial cells

Congenital hereditary endothelial dystrophy type 2 (CHED type 2)
Autosomal recessive inheritance
Due to mutation in SLC4A11 gene on chromosome 20 

(20p13-p12)
Edematous epithelium
Loss of Bowman layer
Corneal stroma much thicker than in CHED type 1
Thickening of Descemet membrane
Diminished number of endothelial cells

Longacre9781975150723-ch024.indd   1190Longacre9781975150723-ch024.indd   1190 10/26/21   2:58 PM10/26/21   2:58 PM

Copyright © 2022 Wolters Kluwer, Inc. Unauthorized reproduction of the content is prohibited.



C H A P T E R  2 4  ■ Eye and Ocular Adnexa   1191

(Fig. 24.9) in corneas with an unremarkable Descemet mem-
brane and endothelium. Amyloid is apparently localized to the 
cornea in most cases of lattice CD, but in one type (lattice CD 
type 2), it is a manifestation of a systemic disease (familial amy-
loid polyneuropathy type 3, Finnish or Meretoja type). Similar to 

 TABLE 24.4  Stains Used and Patterns for 
Histopathologic Diagnosis of the 
Stromal Corneal Dystrophies

Technique Granular Lattice Macular Avelino

PAS + + +
Alcian blue +
Trichrome Masson + + +
Congo red (under 

polarization)
+ +

PAS, periodic acid-Schiff.
From Abreu EB, Novaes GA, Fernandes BF, et al. Corneal  stromal 

dystrophies: a clinical pathologic study. Arq Bras Oftalmol. 
2012;75(6):390-393. With permission.

 FIGURE 24.6  Fuchs corneal dystrophy. Excrescences form over 
the peripheral and central part of Descemet membrane. The corneal 
endothelial cells are diminished in number, and Descemet membrane 
is also often abnormally thickened.

 FIGURE 24.7  Fuchs corneal dystrophy specimen from a 
Descemet-stripping endothelial keratoplasty surgery. Descemet mem-
brane and endothelium showing guttae (arrows).

 FIGURE 24.8  Macular corneal dystrophy. Extracellular stromal 
deposits of glycosaminoglycans are found. Similar material is also pres-
ent within the corneal fibroblasts (keratocytes) (Hale colloidal iron).

 FIGURE 24.9  Lattice corneal dystrophy. (A) Amyloid accumula-
tion is shown within the corneal stroma in a variant of lattice corneal 
dystrophy type 1. In this photomicrograph, amyloid is evident im-
mediately beneath the Bowman layer and within the anterior corneal 
stroma. (B) The amyloid is birefringent and exhibits apple-green di-
chroism after being stained with Congo red.

A

B
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Although the pathogenic agent influences the nature of the 
tissue reaction in acute ulcerative keratitis, the histopathologic 
features are strikingly similar in most instances, including de-
struction of the corneal epithelium, Bowman layer, and stroma 
as well as necrosis and a prominent polymorphonuclear leuko-
cytic infiltrate. With corneal perforation, discontinuities of Des-
cemet membrane develop, and inflammatory debris adheres to 
the posterior surface of the cornea. The causative microorgan-
ism is often difficult to detect in tissue sections without the aid 
of special stains. Colonies of some bacteria, such as Streptococcus 
viridans, may produce crystalline-like stromal opacities in the 
absence of an inflammatory cell infiltrate (“infectious pseudo-
crystalline keratopathy”) (81).

Acanthamoeba. Keratitis caused by Acanthamoeba (Acan-
thamoeba castellani, Acanthamoeba culbertsoni, Acanthamoeba 
polyphaga, or Acanthamoeba rhysodes) is a well-recognized compli-
cation in those who wear contact lenses. This protozoan can be 
recognized in hematoxylin and eosin (H&E)–stained sections, 
but special stains (calcofluor white, PAS, methenamine silver, 
Giemsa), immunofluorescence techniques, and transmission 
electron microscopy have been advocated for the diagnosis of 
amebic keratitis (Fig. 24.11). Amebic cysts and trophozoites are 
most often found near areas of stromal necrosis (82,83). In the 
absence of specific immunohistochemical (IHC) methods, the 
differentiation of trophozoites from reactive corneal fibroblasts 
may be difficult.

Herpes Simplex. Human herpesvirus 1 (herpes simplex type 
1) is the most common viral cause of clinically significant cor-
neal disease (84). The histopathologic features of long-standing 
keratitis resulting from this virus are nonspecific. The epithe-
lium may be irregular in thickness. Bowman layer is frequently 
disrupted, and pannus formation is often present. Neovascu-
larization and an infiltrate of mononuclear inflammatory cells 
that is composed primarily of lymphocytes may be present in 
the corneal stroma. Rarely, a granulomatous infiltrate is pres-
ent in the deep stroma or surrounding Descemet membrane. 

deposits of amyloid elsewhere, the corneal deposits in the lattice 
CDs react positively with the Congo red stain and other methods 
for amyloid. Lattice CD type 1 is caused by specific mutations in 
the TGFBI gene, and affected individuals often have recurrent 
epithelial erosions and subepithelial amyloid or collagenous 
plaques. The amyloid in this dystrophy reacts with antibodies to 
the transforming growth factor-β–induced protein (67).

Amyloid also accumulates in the corneal stroma in numerous 
nonspecific, long-standing ocular disorders, including trauma, 
keratoconus, trachoma, uveitis, the retinopathy of prematurity, 
phlyctenular keratoconjunctivitis, SO, and glaucoma (68). In 
most of the corneal amyloidoses, the nature of the amyloid re-
mains unknown, but in lattice CD type 1, mutant transforming 
growth factor-β–induced protein is a major component (67). In 
lattice CD type 2, the amyloid is derived from a part of mutant 
gelsolin (69,70). A significant amount of lactoferrin accumulates 
within the cornea in gelatinous droplike dystrophy of the cornea 
(familial subepithelial corneal amyloidosis) (68), an inherited 
corneal disorder due to a mutation in the TACSTD2 (formerly 
known as M1S1) gene on human chromosome 1 (1p32) (32).

Granular Corneal Dystrophy. In granular CD, abnormal 
subepithelial and anterior stromal deposits appear bright red 
with the Masson trichrome stain (Fig. 24.10). The posterior 
stroma, Descemet membrane, and corneal endothelium are 
usually unaffected. This dystrophy results from a mutation in 
the TGFBI (BIGH3) gene (32,66), and the corneal deposits re-
act with antibodies to transforming growth factor-β–induced 
protein (71). The TGFBI mutation responsible for granular CD 
type 1 is usually R55W, and it differs from those causing granu-
lar CD type 2 and type 3 (Reis-Bücklers CD) (33,34).

Keratitis Caused by Organisms

Bacteria, fungi, viruses, or protozoa (72-76) (Table 24.5) fre-
quently infect the cornea, and especially if corneal perforation 
is imminent, corneal transplantation may be performed on 
such tissue. Corneal biopsies are occasionally used to identify 
the offending organism in acute keratitis (31). Those who wear 
contact lenses are particularly susceptible to keratitis from Pseu-
domonas species (77) and Acanthamoeba (78,79). Keratitis caused 
by the microfilaria of the nematode Onchocerca volvulus is a lead-
ing cause of blindness worldwide, but affected individuals are 
rarely treated in the United States (80).

 FIGURE 24.10  Granular corneal dystrophy. Abnormal collec-
tions of mutated transforming growth factor-β–induced protein ac-
cumulate within the corneal stroma. This material appears bright red 
with the Masson trichrome stain.

 TABLE 24.5  Some Infectious Organisms in 
Keratitis

Viruses
Human herpesvirus 1 (herpes simplex virus type 1)
Human herpesvirus 3 (varicella-zoster virus)
Human herpesvirus 5 (cytomegalovirus)

Bacteria
Escherichia coli
Haemophilus influenzae
Klebsiella
Mycobacterium
Neisseria gonorrhoeae
Proteus

Pseudomonas aeruginosa
Staphylococcus aureus
Staphylococcus epidermidis
Streptococcus pneumoniae
Other streptococci
Treponema pallidum

Fungi
Aspergillus
Candida
Cladosporium
Curvularia
Fusarium

Myrothecium
Paecilomyces
Petriellidium boydii
Phialophora

Protozoa
Acanthamoeba
Nosema
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SCLERA

From the standpoint of surgical pathology, most scleral speci-
mens are related to inflammatory reactions (93). A necrotiz-
ing scleritis is often part of a systemic collagen autoimmune 
disease (94-96). Primary and metastatic tumors of the sclera 
are exceedingly rare (96), but uveal melanomas (UMs) fre-
quently spread by growing through the emissary channels in 
the sclera.

CONJUNCTIVA

Conjunctival tissue is usually biopsied for tumors, congeni-
tal abnormalities (97,98), inflammatory lesions such as sus-
pected sarcoidosis (99,100), or possible systemic metabolic 
diseases (101). Specimens from the conjunctiva are often 
extremely small, and communication between the surgeon 
and pathologist is, therefore, critical to ensure proper ori-
entation when the precise orientation is important. The 
specimen should be spread out on a flat surface in the op-
erating room, and the relevant landmarks should be labeled 
specially for tumor resections. When the surgical margins 
of resection must be evaluated, the specimen should be al-
lowed to adhere to a level surface during fixation to prevent 
the specimen from curling. Nowadays, conjunctival biopsy 
is frequently performed when there is suspicion of mucous 
membrane pemphigoid and other diseases involving the 
ocular surface. In this case, direct immunofluorescence is 
frequently required, and the material should be properly 
handled (adequate fixation).

DEVELOPMENTAL ABNORMALITIES

Benign masses composed of tissues not normally found in 
conjunctiva sometimes form, especially at the junction of 
the conjunctiva and the cornea (corneoscleral limbus). Such 

Granulomatous keratitis is not specific for herpes simplex, and 
it may also occur in juvenile xanthogranuloma, sarcoidosis, lep-
rosy, and other conditions.

Herpes simplex may incite a hypersensitivity reaction, which 
accounts for most of the tissue damage (85). In chronic or re-
current herpes simplex keratitis, viral cultures of corneal tissue 
are usually negative, and viral inclusions are rarely identified in 
tissue sections. Transmission electron microscopy, immunocy-
tochemical methods, in situ hybridization, and the polymerase 
chain reaction (PCR) may be helpful in establishing the diag-
nosis in some cases (86).

Rheumatoid Arthritis

Individuals with rheumatoid arthritis are susceptible to a spon-
taneous thinning of the peripheral or central corneal stroma 
(87-89) associated with an ulcerative keratitis (90). Thinning of 
the peripheral cornea is more common, but the central corneal 
melts cause perforation more frequently. In some instances, a 
full-thickness perforation develops, whereas in others, the stro-
mal tissue loss occurs in the presence of an intact Descemet 
membrane (descemetocele).

Epithelial Ingrowth

Sometimes after a penetrating corneal wound resulting from 
an accident, a cataract extraction, or another ocular surgical 
procedure, the epibulbar epithelium grows through the wound 
and into the anterior chamber (91,92). This may replace the 
corneal endothelium (Fig. 24.12), causing bullous keratopa-
thy. It may also cause intractable glaucoma if the epithelium 
invades the trabecular meshwork. Epithelial ingrowth is eas-
ily diagnosed in pathologic specimens in which the normally 
single-layered corneal endothelium is replaced by several layers 
of squamous epithelium. In subtle cases, immunocytochemical 
staining for cytokeratin facilitates the diagnosis because the en-
dothelial cells lining the cornea and trabecular meshwork do 
not contain histochemically detectable keratin.

Neoplasms

Tumors of the cornea are rare, and they almost invariably rep-
resent the direct spread of squamous cell carcinoma (SCC) or 
melanoma from the conjunctiva or eyelid.

 FIGURE 24.11  Acanthamoeba keratitis. Amebic keratitis is char-
acterized by numerous stromal polymorphonuclear leukocytes and 
necrotic tissue. The amebae are evident within the affected tissue.

 FIGURE 24.12  Transformation of corneal endothelium to strati-
fied squamous epithelium. Epithelium derived from the conjunctiva 
has entered the eye through a traumatic wound. This ingrowth of aber-
rant squamous epithelium may extend along the posterior surface of 
the cornea and into the anterior chamber angle. Collagenous tissue is 
often present between remnants of Descemet membrane and the ecto-
pic squamous epithelium. Neovascularization of the posterior corneal 
stroma is also evident in this photomicrograph. Histochemical markers 
for cytokeratins are useful in selected cases of epithelial ingrowth.
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Ocular Cicatricial Pemphigoid

Ocular cicatricial pemphigoid (OCP), a mucocutaneous auto-
immune disorder, frequently affects individuals older than 50 
years of age. The condition affects women more often than 
men. The conjunctiva is involved in more than half of the cases, 
but this usually occurs 10 years after the onset of cutaneous or 
another mucosal disease (108,109). Epithelial erosions and bul-
lae form in the conjunctiva early in the course of the disorder, 
but later, the eye becomes scarred and dry. Conjunctival tissue 
from patients with suspected OCP should be submitted in a 
fixative suitable for immunofluorescence studies. A pathogno-
monic linear deposition of immunoglobulin A (IgA) and IgG 
along the conjunctival basal lamina occurs in OCP (Fig. 24.13). 
Light microscopy of conjunctival biopsies late in the course of 
the disease discloses nonspecific epithelial and stromal scar-
ring, perivascular infiltrates of lymphocytes, plasma cells, and 
occasional eosinophils. A cicatricial conjunctivitis can be a para-
neoplastic manifestation of a nonocular carcinoma (110).

Sarcoidosis

The ocular tissues are involved in up to 38% of patients with 
sarcoidosis (100). Because of its common involvement in sar-
coidosis, a biopsy is frequently performed on the conjunctiva to 
establish a tissue diagnosis of sarcoidosis (99). When sarcoidosis 
is present, light microscopy reveals the typical nonnecrotizing 
granulomatous inflammation in the absence of stainable mi-
croorganisms. Because the granulomatous inflammation of sar-
coidosis may be focal, step sections through the entire specimen 
are often indicated in cases of clinically suspected sarcoidosis.

Other Granulomatous Conjunctivitis

Other causes of granulomatous inflammation, such as tubercu-
losis, cat-scratch fever (111,112), tularemia, syphilis, or other 
infections, and foreign bodies (113), may involve the conjunc-
tiva, and these must be considered in the differential diagnosis. 
In contrast to sarcoidosis, the granulomatous inflammation in 
tuberculosis, cat-scratch fever, and tularemia is characterized by 
extensive necrosis.

choristomas include epibulbar dermoids, dermolipomas, and 
complex choristomas.

Epibulbar Dermoids

Epibulbar dermoids are characterized by dense, fibrocol-
lagenous tissue containing sebaceous glands, hair follicles, 
and sweat glands, and they are covered by epidermis. They 
are frequently located in the inferotemporal conjunctiva. 
These choristomas are usually isolated lesions, but they are 
 sometimes associated with other ocular abnormalities (col-
obomas of the iris and ciliary body), Goldenhar syndrome 
( pretragal auricular appendages, blind-ended preauricular 
fistulae, vertebral anomalies) (98), or the organoid nevus 
syndrome (linear nevus sebaceus of Jadassohn, Solomon syn-
drome) (102,103).

Dermolipomas and Complex Choristomas

Adipose connective tissue may constitute a major component 
of an epibulbar choristoma (dermolipoma). Less commonly, 
varying amounts of cartilage, lacrimal tissue, smooth muscle, 
adipose tissue, and even neural tissue are also present within 
the mass (complex choristomas).

CYSTS

Dermoid Cysts

Like dermoid cysts elsewhere, those of the conjunctiva are lined 
by a stratified squamous epithelium, and they contain cutane-
ous adnexal structures (104).

Inclusion Cysts

Inclusion cysts of the conjunctiva usually have a one-cell or 
two-cell lining of nonkeratinizing epithelium that contains gob-
let cells (105).

INFLAMMATION

Conjunctivitis is usually not a source of ophthalmic surgical pa-
thology specimens. Certain changes in the conjunctival tissue 
in chronic conjunctivitis are nonspecific. The mucin-secreting 
goblet cells of the normal conjunctival epithelium often be-
come numerous, and a hyperplastic epithelium may acquire 
papillary folds. Small islands of epithelium may become iso-
lated and may form retention cysts that eventually calcify. In 
long-standing conjunctivitis, epithelial atrophy and keratiniza-
tion with stromal scarring may occur.

Ligneous Conjunctivitis

The woody induration of the eyelid and conjunctiva that ac-
companies some cases of bilateral pseudomembranous con-
junctivitis is occasionally excised, but it recurs relentlessly. The 
lesions in this rare ligneous conjunctivitis contain not only a 
considerable amount of fibrin but also immunoglobulins (Igs) 
(106). The condition is caused by homozygous mutations in the 
PLG gene on human chromosome 6 (6q26) that encodes for 
plasminogen (107).

 FIGURE 24.13  Ocular cicatricial pemphigoid. Linear deposits 
of immunoglobulin G (IgG) (pictured), as well as immunoglobulin A 
(IgA), accumulate along the basement membrane of the conjunctival 
epithelium.
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carcinoma in situ, atypical cells extend throughout the entire 
epithelial thickness, but the lesion does not extend beneath 
the basal lamina of the conjunctival epithelium (Fig. 24.16). 
The adjacent corneal epithelium may become involved. Be-
cause dysplasia and carcinoma in situ represent a spectrum 
of change, these lesions are often clinically designated ocular 
surface squamous neoplasia (OSSN) (118), and, as expected, 
they are precursor lesions to SCC.

Malignant: Squamous Cell Carcinoma. SCC of the conjunc-
tiva is most commonly located on the bulbar conjunctiva (sun-
exposed areas including caruncle) and grows in a papillary or 
exophytic manner. It is characterized histopathologically by cel-
lular atypia throughout the entire thickness of the epithelium 
and by individual neoplastic cells or nests of tumor cells that 
extend into the underlying stroma. SCC can be histopathologi-
cally graded as well, moderate, and poorly differentiated ac-
cording to the degree of differentiation and keratin production 
(119). When the carcinoma is large, it may invade the globe or 

NEOPLASMS

Epithelial Lesions

Benign: Squamous Papilloma. Squamous papillomas of the 
conjunctiva occur in diverse clinical settings, and they probably 
lack malignant potential (Fig. 24.14). In children, conjuncti-
val papillomas are often bilateral, and they recur after excision 
(“recurrent conjunctival papillomatosis”). Characteristically, 
these pedunculated lesions are composed of papillomatous 
fronds of squamous epithelium that cover a fibrovascular core. 
Human papillomavirus has been implicated in the develop-
ment of these lesions in younger individuals (114,115). It is re-
ported that about 6% of the conjunctival papillomas present 
epithelial dysplasia (Fig. 24.15) (116).

In adults, papillomas are usually solitary and unilateral, and 
they may be confused clinically with SCC. Inverted papillomas 
of the conjunctiva are rare (117).

Oncocytoma. Oncocytoma is a benign tumor that can 
occur in the conjunctiva and lachrymal gland and sac. It 
has the same histopathologic features of the salivary gland 
oncocytoma and is characterized by a well-delimited mass 
composed of solid nests of eosinophilic cells with abundant 
cytoplasm and small- to medium-sized nuclei with conspicu-
ous nucleolus.

Premalignant: Intraepithelial Neoplasms or Dysplasia and 
Intraepithelial Carcinoma. Dysplasia of the conjunctival epi-
thelium is characterized by acanthosis, loss of cellular polar-
ity, and cellular pleomorphism, and it resembles dysplasia of 
the uterine cervix microscopically. Depending on the extent 
of the epithelial abnormalities, conjunctival intraepithelial 
neoplasia can be designated as mild, moderate, or severe. In 

 FIGURE 24.14  Conjunctival papilloma. Lobules of squamous 
epithelium surrounding a fibrovascular core characterize these papil-
lomas histologically. The cells have a basaloid appearance.

 FIGURE 24.15  Conjunctival papilloma with dysplasia. In rare in-
stances, a conjunctival papilloma can exhibit epithelial dysplasia (right 
side of the picture). In this particular case, the papilloma is a low-grade 
intraepithelial dysplasia.

 FIGURE 24.16  Conjunctival intraepithelial neoplasia. The atypi-
cal epithelial cells are present in the entire thickness of the epithe-
lium, characterizing carcinoma in situ.
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the result of inflammation or a neoplasm of the conjunctiva as 
well as of a metabolic (e.g., Addison disease) or a toxic state 
(secondary acquired conjunctival melanosis).

Nevocellular Nevi. Nevocellular nevi are common in the 
conjunctiva. They are frequently pigmented, but are not neces-
sarily so, and they may involve the subepithelial tissues (sub-
epithelial nevi), the subepithelium and epithelium (compound 
nevi), or the base of the epithelium (junctional nevi). In contrast 
to their counterparts in the skin, compound and subepithelial 
nevi are frequently associated with a substantial mononuclear 
inflammatory infiltrate in the conjunctival stroma and epithe-
lial inclusion cysts (Fig. 24.17). Occasionally, enlargement of 
these epithelial cysts may lead to the clinical suspicion of a con-
junctival malignancy. The epithelial hyperplasia should not be 
confused with invasive SCC. Junctional nevi are most commonly 
present in children.

Ephelis or Freckle. Congenital pigmentation of the con-
junctival epithelium (ephelis or freckle) does not evolve into 
a melanoma.

Congenital Ocular Melanocytosis and Oculodermal Me-
lanocytosis (Nevus of Ota). Congenital discoloration of the 
subepithelial tissues of the conjunctiva may be associated with 
congenital pigmentation of the uvea and other parts of the eye 
(ocular melanocytosis), and a benign clinical course usually 
ensues. If the skin of the eyelids or the periorbital area is also 
affected, the condition is known as oculodermal melanocytosis (ne-
vus of Ota), which may carry a very slight risk of UM, estimated 
at 1 in 400 affected patients. However, patients who develop 
melanoma were found to have double the risk for metastasis 
compared to those without melanocytosis (127).

Premalignant: Primary Acquired Melanosis and Conjuncti-
val Melanocytic Intraepithelial Neoplasia. Conjunctival me-
lanocytic intraepithelial neoplasia (C-MIN), formally known 

the orbit (120); however, conjunctival carcinoma is rarely re-
sponsible for death.

Occasionally, SCC of the conjunctiva is jet black, and clini-
cally, it mimics a melanoma. However, in contrast to malignant 
melanocytic neoplasms, the pigmented SCC occurs in heavily 
pigmented individuals. Insufficient tumors of this type have 
been documented to evaluate their biologic behavior, but it 
seems to be the same as that of conjunctival nonpigmented 
SCCs (121).

Adenosquamous Carcinoma. Adenosquamous carcinoma 
of the conjunctiva is a rare but aggressive neoplasm that re-
sembles SCC in appearance but contains mucus-secreting 
cells. The mucin may not be readily apparent without the 
use of special stains, such as Alcian blue, Hale colloidal iron, 
mucicarmine, or PAS with diastase. Ductular structures are 
sometimes present. This tumor must be differentiated from 
the more common SCC, as it is more likely to invade the eye 
and orbit (122). The literature refers to the designation of mu-
coepidermoid carcinoma of the conjunctiva, the same term applied 
for the salivary gland tumors. However, according to the most 
recent 2018 World Health Organization (WHO) classification, 
the most appropriate designation of conjunctival tumors with 
both squamous and mucous elements is adenosquamous car-
cinoma (119).

Spindle Cell Carcinoma (Sarcomatoid Carcinoma). Spindle 
cell carcinoma is a rare variant of SCC and rarely arises in the 
conjunctiva, but it pursues a more aggressive clinical course 
than the usual conjunctival SCC (123). It is characterized by 
predominant malignant spindle cells and/or pleomorphic 
cells. Like elsewhere, the tumor must be differentiated from 
spindle-shaped sarcomas, and both IHC and transmission elec-
tron microscopy may be helpful in this regard. IHC can show 
variable positive cytokeratin expression within the tumor, as 
well as other epithelial markers such as epithelial membrane 
antigen (EMA) and p40. It can also be positive for vimentin, 
SMA, and calponin (119). Ultrastructural studies reveal that tu-
mor cells possess epithelial features, such as desmosomes, tono-
fibrils, and keratohyalin granules.

Keratoacanthoma. As in the skin, keratoacanthoma (KA) of 
the conjunctiva is a rapidly growing tumor that usually regresses 
spontaneously. Some authors consider it a variant of SCC with 
different clinical behavior. Histopathologically, it is character-
ized for an acanthotic epithelium with a central crater filled 
with keratin. There can be mild-to-moderate cellular atypia and 
abundant mitoses (119,124).

Other Lesions. Sebaceous carcinoma (SebC) can affect the 
conjunctiva and caruncle. See “Eyelid” section for more infor-
mation about SebC.

Melanocytic Lesions

Increased conjunctival melanotic pigmentation may be con-
genital or acquired, and because various forms of conjunctival 
pigmentation are premalignant or malignant, they often create 
a diagnostic challenge for the pathologist (125,126). Acquired 
conjunctival melanosis may develop in previously normal eyes 
(primary acquired conjunctival melanosis/PAM), or it may be 

 FIGURE 24.17  Conjunctival nevus. The nevus cells are small 
without atypia (similar to skin nevus cells). Benign epithelial cysts are 
commonly seen with the nevus cells. In fact, the presence of benign 
epithelial cysts with a melanocytic lesion in the conjunctiva should en-
tertain the diagnosis of nevus.
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When the individual atypical melanocytes are confined 
to the basal epithelium, the patient’s risk of developing 
melanoma is about 20% (129). However, if nests or paget-
oid spread of atypical cells are present, approximately 90% 
of such lesions eventually develop into a melanoma (129). In 
a different study, recurrence was found in 11% of the PAM 
without atypia, 26% with mild atypia, and 50% with severe 
atypia. Progression to melanoma occurred in 13% of the PAM 
with severe atypia and none of the PAM with no cytologic 
atypia or mild atypia (128).

Malignant: Conjunctival Melanoma. Conjunctival melano-
mas are uncommon, and they are typically pigmented. They 
may arise from PAM, nevocellular nevi, or apparently normal 
conjunctiva, but the nature of the initial lesion does not seem 
to be of prognostic importance. It has been estimated that 
approximately 75% of conjunctival melanomas arise in asso-
ciation with PAM (119,128) (Fig. 24.19). Conjunctival mela-
nomas are often apparently multicentric, especially when they 
are preceded by PAM. In a series of 131 patients with conjunc-
tival melanomas followed up for a median period of at least 8 
years, about 25% of patients died from metastases (130). As in 
the skin, melanomas are histopathologically characterized by 
atypical cells. The atypical cells can be epithelioid with large 
nucleoli, polyhedral or spindle cells. There is an absence of 
maturation from top to bottom, strong HMB45 staining in the 
entire lesion, including the bottom (base of the lesion), el-
evated Ki67 proliferation index (>5%), and, sometimes, the 
presence of necrosis (119).

Lymphoid Tumors

Reactive Lymphoid Hyperplasia. Reactive lymphoid hyper-
plasia may be difficult to distinguish from lymphoma. Features 
suggestive of reactive lymphoid lesions include a population of 
well-differentiated lymphocytes with occasional plasma cells, 
macrophages, eosinophils, and germinal follicles, which are 
often irregular in shape and distribution, within a stroma that 
contains scant fibrous tissue. These reactive germinal follicles 
often contain tingible bodies in macrophages and significant 
mitotic activity.

Although some lymphocytes are present in the con-
junctiva of apparently healthy persons, a large number of 
 lymphocytes (especially when they are arranged in  lymphoid 
follicles with germinal centers) suggests reactive lym-
phoid  hyperplasia. Other features of reactive conjunctival 
lymphoid hyperplasia include a prominent vascularity with 
hyperplastic, plump vascular endothelial cells, and a poly-
morphic, immunophenotypically polyclonal population of 
mononuclear cells (131). Sometimes, these conjunctival lym-
phoid tumors are difficult to compartmentalize as benign 
or malignant. Their malignant potential is often difficult, if 
not impossible, to predict by using routine light microscopy, 
IHC, and even molecular biologic studies for Ig and T-cell 
receptor gene rearrangements.

Lymphoma. Conjunctival and orbital lymphomas are usu-
ally composed of well-differentiated small lymphocytes, and 
they occur as isolated lesions or in association with a systemic 
lymphoma. Clinically, lymphocytic proliferations in the con-
junctiva typically produce salmon-colored masses.

as primary acquired melanosis (PAM), is a unilateral acquired 
variety of conjunctival pigmentation that slowly affects the 
conjunctiva in middle-aged people of European ancestry. It 
accounts for 11% of the conjunctival tumors (128). C-MIN 
is characterized by an evolving spectrum of varying degrees 
of intraepithelial melanocytic hyperplasia (benign acquired 
melanosis) or dysplasia (melanocytic dysplasia) and a vari-
able subepithelial mononuclear cell infiltrate and vascular 
engorgement. Biopsies can be performed on the lesions to 
establish a tissue diagnosis or because, clinically, it is very dif-
ficult (or impossible) to distinguish a melanocytic hyperpla-
sia without atypia from a melanocytic hyperplasia with atypia. 
Also, biopsies are performed if there is clinical suspicion of 
a melanoma. Tissue sampling is important in evaluating the 
conjunctiva because different parts of the same conjunctiva 
may manifest different degrees of the disorder/atypia, and 
parts may portray melanoma (129). PAM with and without 
atypia is characterized by the presence or absence of atypical 
melanocytes, respectively (Fig. 24.18). The C-MIN scoring is 
based on three histopathologic parameters of the melano-
cytic proliferation: radial (horizontal) spread, vertical spread 
(suprabasilar extension), and melanocytic atypia (119).

 FIGURE 24.18  Primary acquired melanosis without atypia/con-
junctival intraepithelial melanocytic neoplasia grade 1. Proliferation 
of melanocytes without atypia along the basal layer, without pagetoid 
dissemination.

 FIGURE 24.19  Conjunctival melanoma arising in a primary 

acquired melanosis (PAM). This invasive conjunctival melanoma is as-
sociated with a PAM with atypia (arrow).
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surrounds and incorporates the elastotic material (145). Such 
an actinic granuloma may lead the pathologist to suspect 
microorganisms.

Pterygium

Vascularized conjunctival tissue may grow horizontally over the 
cornea in a triangular manner. In most parts of the world, this 
pterygium is almost always associated with an underlying actinic 
elastosis of the conjunctiva (146), and it is thought to be the 
result of long-term solar (actinic) irradiation (Fig. 24.20).

Pterygia are often excised when they compromise the visual 
axis or induce corneal astigmatism, and occasionally when they 
are unsightly. Pterygia frequently recur after excision, but this 
is not an indicative of malignant transformation. Histologically, 
pterygia are composed of vascularized connective tissue, usually 
with solar elastosis and a peculiar corkscrew configuration of in-
dividual collagen fibers. In the cornea, the Bowman layer may 
be focally destroyed. The contiguous corneal epithelium may be 
atrophic or thickened and dysplastic. The conjunctival epithe-
lium frequently contains more mucus-secreting goblet cells than 
is normal, and in keeping with its history of being sun induced, 
it is occasionally dysplastic, or it may have intraepithelial carci-
noma. Cases of conjunctival intraepithelial neoplasia (147) and 
SCC mimicking or arising in pterygia have been reported (148).

CARUNCLE

The caruncle is the fleshy nodular prominence in the nasal 
portion of the interpalpebral fissure. It is lined by conjuncti-
val epithelium, and it contains cutaneous adnexal structures. 
Sebaceous gland hyperplasia (149), SebC (150), oncocytoma 
(151), basal cell carcinoma (152), and other tumors arise from 
the caruncle in rare instances. Conjunctival tumors may extend 
into the caruncle.

EYELIDS

Several pathologic processes involving the eyelids are treated 
by the ophthalmologist, and a high percentage of surgically 
excised ophthalmic specimens submitted for histopathologic 
evaluation are obtained from this site. Tissue excised during 

The lymphoid tissue of the conjunctiva and, arguably, also of 
the orbit forms part of the mucosa-associated lymphoid tissue 
(MALT). The conjunctiva-associated lymphoid system consists 
of immunocompetent cells together with specialized conjuncti-
val epithelial and dendritic antigen-presenting cells. Most lym-
phomas arising from the conjunctiva and orbit resemble other 
MALT-derived lymphomas. Therefore, the most common types 
of lymphoma affecting these areas are marginal zone B-cell lym-
phomas (132,133). They remain localized for a long time, and 
they are often preceded by an apparent reactive inflammatory 
stage. Fewer than 15% of the conjunctival lymphomas are of the 
follicular type. Less commonly, diffuse large B-cell lymphoma 
and mantle cell lymphoma can arise in these areas (132). T-cell 
lymphomas are rare in the conjunctiva (134), whereas they are 
relatively frequent in the eyelid. The lymphomas usually express 
a restriction of κ-light or λ-light chains; although monoclonal 
lymphomatous masses are generally regarded as neoplastic, not 
all of those in the orbit or conjunctiva progress to systemic dis-
ease. Furthermore, some polyclonal masses are considered to 
represent benign reactive lymphoid hyperplasia by an immu-
nocytochemical evaluation but exhibit B-lymphocyte clonality 
on molecular genetic analysis (135). Conjunctival and orbital 
involvement in Burkitt lymphoma (136) is common in Africa. 
The conjunctiva and orbit are rarely involved in Hodgkin dis-
ease (137).

Most lymphomas of the conjunctiva are first seen as isolated 
lesions and remain so; sometimes, however, an associated sys-
temic lymphoma exists at the time of the conjunctival presenta-
tion or on subsequent follow-up. Several genetic abnormalities 
have been described in MALT lymphomas. Like elsewhere, when 
a lymphoma of the orbit or conjunctiva is suspected because of 
the clinical appearance or as a result of a histopathologic evalu-
ation with frozen sections at the time of surgery, fresh tissue 
from conjunctival and orbital lymphoid tumors can be appro-
priately prepared for the immunohistopathologic evaluation 
of the lymphocyte populations, flow cytometry, and molecular 
biologic analysis of Ig and, possibly, B- and T-cell receptor gene 
rearrangement (138-140). Nowadays, most of these molecular 
tests can be done in paraffin-embedded, formalin-fixed tissue. 
The diagnostic criteria for the different types of lymphoma can 
be found elsewhere in this book.

Other Tumors

Benign. Other benign tumors of the conjunctiva include he-
reditary benign intraepithelial dyskeratosis (141).

Malignant. Other malignant neoplasms that occasionally 
arise in the conjunctiva include rhabdomyosarcoma (142), leio-
myosarcoma (143), and Kaposi sarcoma, which most frequently 
develops in patients with AIDS (144). Malignant neoplasms of 
the orbit and eyelid may also extend to the conjunctiva.

NONNEOPLASTIC GROWTHS

Pinguecula

Extensive conjunctival elastosis can produce an elevated 
whitish-yellow lesion near the corneal border. Because of its 
clinical resemblance to fat, this mass is called a pinguecula. It 
is rarely removed surgically; when it is, it is mainly for cosme-
sis. A prominent foreign-body giant cell reaction sometimes 

 FIGURE 24.20  Pterygium. This is an abnormal growth of fibro-
vascular tissue over the surface of the cornea.
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Pyogenic Granuloma

Exuberant granulation tissue (pyogenic granuloma) may form 
on the eyelid after trauma or surgical incisions.

Hordeolum or Stye

An acute suppurative inflammation of the sebaceous glands 
or follicles of the eyelid (hordeolum or stye) is usually due to 
Staphylococcus. An internal hordeolum affects the meibomian 
glands, whereas an external hordeolum involves the Moll or 
Zeiss glands and the adjacent hair follicles and cilia. Because 
hordeola are generally responsive to medical therapy, they are 
rarely subjected to biopsy or excision.

Sarcoidosis

The characteristic nonnecrotizing granulomatous inflamma-
tion of sarcoidosis may involve the eyelid, and such lesions need 
to be differentiated from the much more common chalazia.

Xanthelasma

Xanthelasma is the most common form of xanthoma and pres-
ents as a yellowish plaque(s) on the eyelid. Usually, it occurs in 
the fifth or sixth decade of life, and patients are often associated 
with atherosclerosis elsewhere, although lipid levels are normal 
in 50% of patients. In younger patients, there is a high incidence 
of hypercholesterolemia (157). Microscopic examination shows 
large, pale, fat-laden histiocytes within the dermis (Fig. 24.22).

Other Inflammatory Lesions

Uncommon inflammatory lesions of the eyelid include necro-
tizing fasciitis, juvenile xanthogranuloma, pseudorheumatoid 
nodules, and necrobiotic xanthogranuloma with paraprotein-
emia (157-160).

INFECTIONS AND INFESTATIONS

Viruses

Molluscum Contagiosum. Molluscum contagiosum is 
caused by a poxvirus, and it commonly produces small nodules 

cosmetic blepharoplasty, blepharoptosis repair, or other re-
parative eyelid surgery may also be submitted for pathologic 
evaluation, but this does not usually disclose any noteworthy 
abnormalities. Surgically excised tissue from the eyelid in the 
floppy-eyelid syndrome (153) does not have any specific light 
microscopic features. Other cutaneous disorders affecting the 
eyelid are identical to those found elsewhere in the skin. As 
in other parts of the body, certain tumors of the eyelid, such 
as KA and sebaceous tumors, may be associated with visceral 
carcinomas, especially of the colon (Muir-Torre syndrome) 
(154,155).

INFLAMMATORY REACTIONS

Chalazion

A chalazion is a localized, acute, lipogranulomatous, inflamma-
tory process within the eyelid that is sometimes encapsulated. 
After an obstruction of any cause, the ducts draining the seba-
ceous glands (meibomian glands) within the eyelid may rup-
ture, releasing material that presumably incites the reaction. 
Several factors, including inspissated secretions, infections, or 
neoplasms, may lead to the ductal obstruction. Specimens sub-
mitted for pathologic examination are usually curettings and 
sometimes biopsies of discrete masses. Most ophthalmologists 
do not submit suspected chalazia for pathologic evaluation af-
ter initial excision or curettage; however, because chalazia and 
SebC are sometimes indistinguishable clinically, a histopatho-
logic evaluation is imperative for recurrent chalazia (156). The 
characteristic histopathologic feature is a mixed inflammatory 
cell infiltrate composed of polymorphonuclear leukocytes, 
lymphocytes, plasma cells, macrophages, epithelioid cells, and, 
often, multinucleated giant cells (Fig. 24.21). Although this 
microscopic appearance may resemble that of other granulo-
matous processes, such as sarcoidosis, tuberculosis, or fungal 
infections, special stains for microorganisms are usually not jus-
tified in the typical case in view of the low yield of specific causal 
agents for the cost.

 FIGURE 24.21  Chalazion. The granulomatous inflammation is 
characteristic. Microorganisms are not associated with this process, 
which presumably follows the release of lipids from obstructed seba-
ceous glands within the eyelid.

 FIGURE 24.22  Xanthelasma is a form of xanthoma and is char-
acterized by the presence of foamy histiocytes with intracellular fat.
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Dermoid Cysts

Dermoid cysts may occur in the eyelids, but they are much more 
common in the orbit. Indeed, even when they are present in 
the eyelid, many of these developmentally derived cysts, which 
contain masses of keratin surrounded by a layer of squamous 
epithelium, represent an extension of an orbital lesion. Ad-
nexal structures, such as sweat and sebaceous glands and hair 
follicles, are usually evident in the cyst wall. Should the cyst rup-
ture, a marked granulomatous response may ensue.

NEOPLASMS

Benign

Common benign epithelial tumors of the eyelid include 
seborrheic keratosis, squamous cell papillomas, inverted 
follicular keratoses, KAs, skin tags, nevocellular nevi, and 
xanthelasmas (166). Although the KA has the potential to in-
volute spontaneously, it may exhibit aggressive behavior with 
deep perineural invasion (167). Less commonly encountered 
eyelid lesions are hyperplasia or adenomas of the sebaceous 
glands, trichilemmoma, papillary oncocytoma, and choristo-
mas, as well as other tumors of sweat glands, hair follicles, 
blood vessels, nerves, and mesenchymal tissue (Table 24.6) 
(168-172). A myxoma rarely occurs on the eyelid, but when 
it does, the surgical pathologist has an opportunity to recog-
nize a treatable life-threatening disorder. Myomas of the eye-
lid and conjunctiva may be part of Carney syndrome (spotty 
pigmentation of the skin, overactivity of endocrine glands, 
and myxoma of the heart) (173).

Premalignant

Actinic keratoses and intraepithelial SCC of the eyelid occasion-
ally evolve into invasive SCC. Xeroderma pigmentosum and 
prior radiation therapy to the eyelid, as occur in the treatment 
of paranasal sinus malignant neoplasms, also predispose the in-
dividual to basal cell carcinoma and SCC (174,175). Malignant 

on the eyelid. When the eyelid margins are affected, they are 
occasionally excised because they may release virions onto the 
ocular surface, and these elicit a noninfectious conjunctivitis 
(161). Microscopically, lobules of acanthotic epithelium sur-
round the characteristic intracytoplasmic inclusion bodies 
(molluscum bodies).

Verruca Vulgaris. Verruca vulgaris, which is caused by the 
DNA papovavirus known as human papillomavirus, may in-
volve the eyelid skin; the lesions are often excised, especially 
for cosmetic reasons. Histologically, these papillomatous le-
sions manifest hyperkeratosis, acanthosis, and parakeratosis. 
Infected cells in the granular epithelial layer are often vacu-
olated, with a paucity of keratohyalin granules and clear peri-
nuclear halos.

Mites: Demodicosis

The eyelids commonly contain mites within the hair follicles 
(Demodex folliculorum) or sebaceous glands (Demodex brevis). 
Although these organisms may incite inflammation, they are 
frequently evident in eyelid tissue excised for unrelated rea-
sons from individuals without blepharitis. They are found 
with increasing incidence with age. In one study, Demodex was 
identified in all eyelid specimens from patients older than 70 
years (162).

Nematodes

Nematodes, such as the guinea worm (Dracunculus medinensis), 
Gnathostoma spinigerum, and other round worms, sometimes pro-
duce lesions in the eyelid or orbit in tropical countries (163).

NONNEOPLASTIC MASSES

Amyloid

Deposits of amyloid in the dermis and subcutis of the eyelid, 
which are frequently perivascular in location, are characteristic 
of systemic amyloidosis (164).

CYSTS

Epidermal Inclusion Cysts

In the eyelid, epidermal inclusion cysts lined by squamous 
epithelium and containing accumulations of keratin may be 
congenital, or they may follow trauma or surgery. A marked 
granulomatous reaction may occur if the cyst ruptures.

Hidrocystomas (Sudoriferous Cysts)

Hidrocystomas (sudoriferous cysts) arise from the sweat glands 
of the eyelids. Apocrine hidrocystomas develop in the eye-
lid from obstructed ducts of modified sweat glands (glands 
of Moll), and multiple cysts often occur at the eyelid margin 
(165). A double layer of columnar cells with eosinophilic cyto-
plasm that often manifests small papillary projections lines the 
cysts. The eccrine hidrocystoma is a true retention cyst. The cyst 
is lined by two layers of epithelium, but it does not have papil-
lary infoldings (Fig. 24.23).

 FIGURE 24.23  Hydrocystoma. The cyst is composed of two layers 
of cuboidal cells.
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originates in the upper eyelid, but the lower eyelid is involved 
in about one-third of cases. In approximately 10% of cases, 
the tumor apparently begins multicentrically. Clinically, it is 
well known to mimic inflammatory conditions, such as chala-
zion or blepharoconjunctivitis. It can also present as a mass or 
ulcerative lesion (180), and histopathologically, it can mimic 
poorly differentiated SCC or basal cell carcinoma. Several 
morphologic patterns of SebC are recognized (181,182). The 
bulk of the tumor may consist of distinct nests of neoplastic 
cells (lobular variant). The tumor lobules may manifest cen-
tral necrosis that is reminiscent of the comedocarcinoma of 
the breast (comedocarcinoma pattern). A papillary pattern 
may also be evident, and combinations of any of these mor-
phologic subtypes may occur (mixed pattern).

SebC manifests varying degrees of differentiation. Mitotic 
figures may be sparse in well-differentiated tumors, which con-
tain cells with abundant foamy, finely vacuolated cytoplasm 
and well-defined cellular borders (Fig. 24.25). Such cells with 
sebaceous differentiation tend to be most conspicuous in 
the center of tumor lobules (183). As the degree of cellular 
differentiation decreases, the tumor cells manifest marked 

melanoma of the eyelid may also develop in patients with xero-
derma pigmentosum (176).

Malignant

Basal Cell Carcinoma. Basal cell carcinomas account for 
approximately 90% of all eyelid malignancies in the United 
States, and they more commonly develop on the lower eyelid 
(166,177). These tumors may be ulcerated, pigmented, super-
ficial, or sclerosing. Several studies indicate that when basal 
cell carcinomas of the eyelid are excised under frozen-section 
control of the surgical margins of resection, the incidence of 
tumor recurrence is significantly reduced (177). This is thus 
one of the indications for frozen sections in surgical ophthal-
mic pathology.

Squamous Cell Carcinoma. In the Western hemisphere, 
SCC is the second most common of all malignancies in the eye-
lid (178); the lower eyelid is more commonly affected. They 
rarely invade the eye or orbit or metastasize from this location.

Sebaceous Cell Carcinoma. Although SebC rarely arises 
from the skin in other parts of the body, it is an important 
neoplasm of the eyelids, accounting for approximately 1% 
to 3% of the malignant epithelial lesions of the eyelid in the 
United States (179) (Fig. 24.24). SebC may originate in the 
meibomian glands of the connective tissue plate of the eye-
lids (tarsus), the glands of the eyelashes (glands of Zeiss), the 
skin of the eyelid, or in the caruncle. The tumor most often 

 TABLE 24.6 Tumors of the Eyelids

Benign
Epithelial

Squamous cell papilloma
Keratoacanthoma
Seborrheic keratosis
Inverted follicular keratosis

Melanocytic: nevocellular nevi
Vascular

Hemangioma
Capillary
Cavernous
Lymphangioma
Glomus tumor

Adnexal
Apocrine gland adenoma
Eccrine acrospiroma
Oncocytoma
Pilomatrixoma

Pleomorphic adenoma 
(benign mixed tumor)

Syringoma
Trichoepithelioma
Trichofolliculoma
Trichilemmoma

Developmental: phakoma-
tous choristoma

Cysts
Dermoid cysts
Epidermal inclusion cysts
Sudoriferous cysts (apo-

crine and eccrine 
hidrocystomas)

Mesenchymal
Fibrous histiocytoma

Xanthelasma
Miscellaneous: granular 

cell tumor
Malignant

Epithelial carcinoma
Basal cell
Sebaceous cell
Squamous cell

Melanocytic: melanoma
Vascular: angiosarcoma
Adnexal carcinoma
Apocrine gland

Eccrine sweat gland
Mucinous sweat gland
Miscellaneous

Mycosis fungoides
Merkel cell tumor
Metastatic
Carcinoma
Melanoma

 FIGURE 24.24  Sebaceous cell carcinoma of the eyelid. This po-
tentially lethal neoplasm may cause induration of the eyelid margins.

 FIGURE 24.25  Sebaceous carcinoma. The tumor is character-
ized by the presence of atypical cells. The intracytoplasmic vacuolation 
within the neoplastic cells is highly suggestive of this neoplasm.
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include mucous sweat gland adenocarcinoma and other neo-
plasms of sweat glands (189-191), angiosarcomas (192), lym-
phomas (193), and Merkel cell tumors (194).

Metastatic Carcinoma

Carcinomas rarely metastasize to the eyelid, but when they do, 
the primary tumor usually arises in the breast, lung, or kidney 
(195). Metastatic breast carcinoma in the eyelid is occasionally 
composed of individual cells with a histiocytoid appearance 
suggestive of macrophages, and the neoplasm occasionally 
becomes evident before the patient is known to have a malig-
nant neoplasm elsewhere (196). Especially with renal cell carci-
noma, the metastasis is sometimes the first detectable evidence 
of the tumor (197).

LENS

Numerous abnormalities are recognized in the lens (198), but 
surgically removed tissue relates mainly to cataracts and pros-
thetic intraocular lenses.

CATARACT

A cataract is an opacity of the crystalline lens that decreases 
visual acuity. Some cataracts appear in infancy or in childhood, 
but most develop in older individuals. Cataractous changes may 
affect the nucleus, cortex, or subcapsular regions of the lens. 
By the time vision becomes impaired, all these zones of the 
lens may be affected. Senile cataractous lenses may be yellow-
ish, and some may appear brown. Cataractous changes in the 
lens nucleus are characterized histologically by the presence of 
homogeneous eosinophilic lens fibers. Cortical lens abnormali-
ties include vacuolization of the superficial cortical fibers, and 
both extracellular clefts and eosinophilic globules of variable 
size (Morgagnian globules) are frequently evident between lens 
fibers. Unlike those in the normal lens, the epithelial cells mi-
grate posteriorly beyond the lens equator in certain cataracts 
(posterior subcapsular cataracts). Posterior epithelial migra-
tion may be difficult to detect if only fragmented lens material 
is submitted for evaluation. However, the greater thickness of 

pleomorphism, prominent nucleoli, and numerous mitotic 
figures. In poorly differentiated SebC, the scant cytoplasm of 
some tumor cells makes identifying the vacuoles of sebaceous 
differentiation difficult (Fig. 24.26). Stains for lipids, such as 
oil Red O (rarely used nowadays), on frozen material may help 
establish sebaceous differentiation, but because many poorly 
differentiated neoplasms accumulate stainable lipid, the pres-
ence of lipid is not pathognomonic for SebC. In some cases, 
poorly differentiated SebC may be difficult to distinguish from 
SCC or basal cell carcinoma (182). The use of an IHC panel of 
antibodies against EMA, cytokeratins (CAM5.2), and BCD-225 
glycoprotein (BRST-1) may be helpful (184). More recently, 
adipophilin, a monoclonal antibody against a protein on the 
surface of intracellular lipid droplets, is especially useful to 
identify sebaceous lesions and distinguish from nonsebaceous 
tumors (Fig 24.27). Approximately 92% of the SebC are posi-
tive for this marker. However, it is positive also in a consider-
able number of metastatic clear cell and renal cell carcinoma 
(185). SebC commonly invades adjacent structures by intraep-
ithelial spread (186), and the neoplastic intraepithelial cells 
resemble the pagetoid spread of breast carcinoma in the skin 
of the nipple. Individual or small clusters of intraepithelial 
neoplastic cells contain a vacuolated, foamy cytoplasm that re-
acts positively with lipid stains.

SebC should always be considered in the differential diag-
nosis of eyelid tumors because this potentially lethal neoplasm 
is commonly misdiagnosed by both clinicians and pathologists 
(187). A delayed diagnosis can lead to a disastrous effect on 
the ultimate outcome for the patient, and failure to diagnose 
the tumor often culminates in litigation. In about one-third of 
patients, the tumor recurs locally after excision, and about 20% 
of patients eventually die of metastases (183).

Melanoma. Primary melanomas of the eyelid are rare, ac-
counting for less than 1% of all eyelid malignancies (188). Most 
have a nodular pattern. The diagnostic criteria for eyelid mela-
noma are the same as melanomas elsewhere of the skin.

Other Primary Malignant Tumors. Rarely, a variety of other 
primary malignant neoplasms arise from the eyelid. These tu-
mors, which are identical to comparable tumors elsewhere, 

 FIGURE 24.26  Sebaceous carcinoma, poorly differentiated. 
Highly atypical tumor with necrosis. The sebaceous differentiation can 
be focal, and one should search carefully for sebaceous differentiation 
in all poorly differentiated carcinomas in the eyelid.

 FIGURE 24.27  Adipophilin (immunohistochemistry). Nowadays, 
adipophilin is one of the most useful antibodies to highlight seba-
ceous differentiation.
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on the other hand, arises from the inheritance of at least one 
germline mutation along with an acquired RB1 somatic muta-
tion (204).

Macroscopically, RB is usually creamy white with chalky areas 
of calcification and yellowish necrotic regions (Fig. 24.28). RB 
may grow inward toward the vitreous cavity (endophytic RB) or 
outward toward the choroid (exophytic RB), or in a mixed en-
dophytic and exophytic pattern. Rarely, RB thickens the retina 
diffusely without forming a discrete mass (diffusely infiltrative 
RB) (205). The tumor frequently spreads intraocularly, produc-
ing multiple retinal and vitreous seedings that are often appar-
ent on macroscopic examination.

The microscopic appearance of RB varies with the degree 
of differentiation. Small, undifferentiated cells with scant cyto-
plasm and hyperchromatic nuclei make up the bulk of many 
RB. Tumor cells may surround a central glycosaminoglycan-
containing lumen that is delineated by a distinct eosinophilic 
circle, which has been shown by transmission electron micros-
copy to be composed of terminal bars analogous to those con-
stituting the outer limiting membrane of the normal retina 
(Flexner-Wintersteiner rosettes) (Fig. 24.29) (206). The nuclei 
of the neoplastic cells are displaced away from the lumen of the 
Flexner-Wintersteiner rosettes. Less frequently, the cells in RB, 
in common with some neuroblastomas and medulloblastomas, 

the anterior lens capsule relative to the posterior capsule may 
aid in this determination.

After the removal of the cataractous lens by contemporary 
methods, the posterior lens capsule is usually left within the eye 
(extracapsular cataract extraction). In the past, and much less 
often today, the entire lens is extracted with its capsule (intra-
capsular cataract extraction). Present-day techniques of cata-
ract removal use high-frequency sound waves to disintegrate 
the lens (phacoemulsification) before the lens constituents are 
aspirated. In many institutions, especially after phacoemulsifi-
cation, lens material is not submitted for histopathologic exam-
ination. Light microscopy rarely discloses useful information of 
benefit to patient care, in view of the lens damage occurring 
during both surgical removal and tissue processing. However, 
the examination of lens material in the pathology laboratory 
may be warranted in specific cases, such as inherited cataracts, 
developmental lens anomalies, and traumatic cataracts with 
medicolegal implications.

PROSTHETIC INTRAOCULAR LENSES

After most cataract extractions in adults, a prosthetic intra-
ocular lens made of polymethylmethacrylate is placed in the 
eye, often in the space enclosed by the lens capsule. Numerous 
types of prosthetic intraocular lenses are available, but most are 
composed of a central optical zone (the “optic”) and periph-
eral extensions that secure the lens within the eye (“haptics”) 
(199). These prostheses usually remain in place for the remain-
der of the patient’s life, but under certain conditions, they are 
removed (e.g., if they are not securely in place and injure the 
cornea [pseudophakic bullous keratopathy] or iris mechani-
cally, or if they provoke intraocular inflammation) (200). Pros-
thetic lenses are flat, and they can be mounted in their entirety 
on glass slides so that their surface can be examined by light 
microscopy. Multinucleated giant cells; mononuclear and other 
inflammatory cells; fragments of lens capsule; and melanin 
granules, which may be found within macrophages, are often 
adherent to the optic or haptics or to both of the extracted 
prosthetic intraocular lenses.

RETINA

RETINOBLASTOMA

RB is most frequent intraocular malignancy of children. Most 
of them occur sporadically, but about 30% to 40% are inher-
ited (201). The inherited examples are often bilateral, and they 
may be associated with a similar tumor in the pineal gland or 
above the pituitary gland (trilateral RB) (202). The average age 
at which RB is diagnosed in the United States is 24 months, 
but some patients may be older than 5 years (203). Clinically, 
patients with RB often have a white pupil (leukocoria), strabis-
mus, decreased visual acuity, glaucoma, or a red and painful eye. 
Currently, the diagnosis can usually be made clinically with con-
siderable accuracy based on ophthalmologic, ultrasonographic, 
and radiographic observations. Biopsies are rarely necessary to 
make the diagnosis. The management of affected patients de-
pends on tumor size and its intraocular location relative to the 
equator of the eye. Radiotherapy, chemotherapy, cryotherapy, 
photocoagulation, and enucleation are used to treat RB.

RB is caused by the biallelic inactivation of RB1 gene. Non-
heritable RB arises from somatic mutations occurring on both 
alleles of RB1 gene in the developing retina. Heritable RB, 

 FIGURE 24.28  Retinoblastoma. It may grow to a large size and 
fill most of the eye.

 FIGURE 24.29  Retinoblastoma is composed of small hyperchro-
matic tumor cells with scant cytoplasm, and the tumor cells often sur-
round a central lumen that is lined by basement membrane material 
(Flexner-Wintersteiner rosettes).

Longacre9781975150723-ch024.indd   1203Longacre9781975150723-ch024.indd   1203 10/26/21   2:58 PM10/26/21   2:58 PM

Copyright © 2022 Wolters Kluwer, Inc. Unauthorized reproduction of the content is prohibited.



1204   S E C T I O N  V I  ■ Head and Neck

cribrosa, at lamina cribrosa, posterior to lamina cribrosa but not 
to end of nerve, or to cut end of optic nerve (positive margin). 
Some poorly differentiated RB can show anaplasia. The degree 
of anaplasia can be classified as mild, moderate, or severe. Some 
rare cases of RB can show cytologic features suggesting MYCN 
amplification, such as loose cellular pattern, round nuclei, and 
prominent multiple nucleoli in unilateral RB (211).

RBs infrequently spread extraocularly through scleral chan-
nels that contain blood vessels and nerves (emissarial canals), 
but the spread mainly occurs through the optic nerve and cho-
roid (212). Important prognostic features related to poor prog-
nosis include assessment of optic nerve, choroid invasion, and 
extraocular extension. Other histologic features of prognostic 
significance include tumor size, seeding of vitreous, degree of 
differentiation, involvement of anterior segment (Fig. 24.32), 
growth pattern, and involvement of the sclera (Fig. 24.33). In-
vasion of the choroid can sometimes be artifactual caused by 
displacement of cells during gross examination. True choroidal 
invasion can be defined as focal (solid nest <3 mm in maximum 

form rosettes that lack a well-defined lumen (Homer Wright 
rosettes). Some well-differentiated tumor cells exhibiting pho-
toreceptor differentiation are aligned in patterns reminiscent 
of the fleur-de-lis (fleurette) (207).

Necrosis is common in RB, and it usually surrounds cores of 
viable perivascular tumor cells (Fig. 24.30). Prominent foci of 
calcification are common in these necrotic regions. The DNA 
released from the necrotic cells may precipitate and adhere to 
intraocular blood vessels, the lens capsule, and the trabecular 
meshwork (208,209).

RB may invade the optic nerve (210) and may extend along it 
toward the brain (Fig. 24.31), or individual neoplastic cells may 
reach the cerebrospinal fluid by penetrating into the subarach-
noid space surrounding the optic nerve. Thus, the surgical pa-
thologist should pay careful attention to the surgical margin of 
resection of the optic nerve in eyes enucleated for suspected RB. 
The extent of optic nerve invasion relative to the lamina cribrosa 
correlates directly with the prognosis (211). The extent of RB 
into the optic nerve is classified as none, anterior to lamina 

 FIGURE 24.30  Retinoblastoma. Necrosis is often present in 
retinoblastomas (arrows). Viable neoplastic cells frequently surround 
the blood vessels. Nonneoplastic retina is present at the left side of this 
photomicrograph.

 FIGURE 24.31  Retinoblastoma. Histologic evaluation of the 
surgical margin of resection at the optic nerve is crucial in every 
suspected case of retinoblastoma. This is a common way by which 
retinoblastoma spreads extraocularly. (A) Tumor anterior to lamina 
cribrosa. Arrow: Tumor at lamina cribrosa. (B) Tumor posterior to 
lamina cribrosa, but not to the end of nerve. (C) Tumor to cut end of 
optic nerve.

 FIGURE 24.32  Retinoblastoma (RB) cells invading the anterior 
chamber simulating hypopyon (suppuration at anterior chamber). A 
fine-needle aspiration biopsy was performed and revealed the pres-
ence of highly atypical undifferentiated cells (inset). The immunocyto-
chemical study (not shown) was consistent with RB cells.

 FIGURE 24.33  Retinoblastoma invading the sclera.
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inflammation of the iris, ciliary body, and choroid is character-
istic, and the retina is usually spared. After injury to one eye, 
the other eye usually becomes involved within 2 to 12 weeks. 
However, cases developing from 5 days to 12 years after injury 
have been reported (216). Sympathetic uveitis may eventually 
culminate in blindness. Enucleation of an injured eye within 
the first 2 weeks of injury usually prevents the development of 
sympathetic uveitis.

MELANOMA

Intraocular malignant melanomas arise from melanocytes 
of the uveal tract (iris, ciliary body, and choroid). UM is the 
most common primary intraocular malignant neoplasm in the 
United States, Western Europe, and some other countries, but 
intraocular melanomas, like those of the skin, are rare in  Africa 
and Asia. These tumors are diagnosed clinically with ophthal-
moscopic, fluorescein angiographic, and ultrasonographic 
methods, and biopsies are rarely performed. According to the 
report published by the Collaborative Ocular Melanoma Study 
(COMS) Group, the clinical diagnosis of choroidal melanomas 
has an accuracy of more than 99% (217). Contemporary meth-
ods of treating UM include surgical treatments (excision of 
the eye [enucleation] and the orbit [exenteration] and tumor 
resection) and conservative treatments (thermoradiotherapy, 
iridocyclectomy, radiotherapy, or photocoagulation). Conserva-
tive treatments have been shown to have the same survival out-
comes as surgical treatments (218). Most enucleations for UM 
are for choroidal melanomas. Enucleation is the treatment of 
choice when there is little chance to save vision, which is usually 
the case for large and advanced UM, tumors located around the 
optic disc, tumors presenting with extensive bleeding or retinal 
detachment, or vitreous hemorrhage (219).

In the pathology laboratory, eyes with suspected UM should 
be transilluminated in a darkened area with a focal light source 
to document the location of the intraocular tumor (Fig. 24.35). 
Furthermore, the adjacent sclera and the contiguous muscle 

diameter—width or thickness, not reaching the sclera) or mas-
sive choroidal invasion (maximum diameter of invasive tumor 
focus of ≥3 mm that may reach the sclera) (213). Invasion of the 
sub-retinal pigment epithelium (RPE) space, where tumor cells 
are present under the RPE (but not beyond Bruch membrane 
into the choroid) is not choroidal invasion (211) (Fig. 24.34).

OTHER TUMORS

Astrocytomas, medulloepitheliomas, adenomas, adenocarci-
nomas of the RPE, and metastatic tumors uncommonly occur 
within the retina (214). Retinocytoma is a very rare tumor con-
sidered to be the benign counterpart of RB. In fact, approxi-
mately 2% of people with a mutant RB1 allele are estimated to 
have retinocytoma, and 1.8% of patients with RB were found to 
have retinocytoma (119).

RETINAL LYMPHOMA

Vitreoretinal lymphoma is a high-grade B-cell lymphoma recog-
nized as a specific lymphoma entity in the WHO classification. 
There are atypical lymphocytes in the retina and vitreous with-
out lymph node or visceral involvement. It is frequently accom-
panied by involvement of the central nervous system (CNS). 
Analysis of the vitrectomy specimen is better done by a com-
bination of cytology and IHC, flow cytometry, cytokine analy-
sis, and molecular diagnostic techniques (119). Microscopic 
analysis shows that most of the cases are diffuse large B-cell lym-
phoma. More details about diffuse large B-cell lymphoma can 
be found in the hematopathology sections of this book.

THE UVEAL TRACT: IRIS, CILIARY BODY, AND 
CHOROID

SYMPATHETIC UVEITIS

Sympathetic uveitis, a rare cause of uveitis after trauma or sur-
gery, affects both eyes and is thought to represent an autoim-
mune response to retinal antigens (215,216). Granulomatous 

 FIGURE 24.34  Retinoblastoma between retinal pigmented epithe-
lium (RPE) and Bruch membrane. This does not characterize choroidal 
invasion. However, it should entertain the pathologist to look further 
for true choroidal invasion with aid of additional deeper sections.

 FIGURE 24.35  Transillumination for intraocular tumor. A source 
of light through the cornea/pupil is used to localize the intraocular 
tumor in enucleation’s specimen. The shadow seen in the picture rep-
resents the location of the tumor.
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in a cohesive manner, and evidence of mitotic activity is rarely, 
if ever, identified within them. Most UM contain variable num-
bers of spindle and epithelioid cells. Tumors composed entirely 
of epithelioid cells account for only about 3% of all intraocular 
melanomas.

Necrosis and tumor cells containing abundant cytoplas-
mic lipid (“balloon degeneration”) may be identified in some 
melanomas.

The prognosis of UM is related to several factors. Nowa-
days, genetic profile of UM is one of the most powerful tool to 
predict metastatic potential. Histopathologic factors include 
tumor size (greatest basal diameter and greatest thickness), 
tumor site (ciliary body UM has a worse prognosis than choroi-
dal UM; iris UM usually has the best prognosis among them), 
extrascleral extension, cell type, mitotic activity, lymphocytic 
infiltration (222), and, perhaps, fibrovascular loops (223). The 
10-year death rate of patients with small (<11 mm) intraocu-
lar tumors is lower than that seen with larger (>15 mm) tu-
mors (19% and 65%, respectively). Association of the genetic 
profile of the tumor with tumor size seems to enhance the 
prognostic discrimination of the patients (224). As one might 

and connective tissue should be carefully examined for evi-
dence of extraocular tumor extension (Fig. 24.36). In contrast 
to RB, UM commonly spreads through scleral emissarial canals, 
but they rarely extend into the optic nerve.

UM is usually a solitary, discrete unilateral tumor contain-
ing variable amounts of dark brown to black pigmentation, but 
may be amelanotic (Fig. 24.37). Occasionally, the melanoma 
diffusely infiltrates the uvea without forming an obvious mass 
(12).

A major classification of UM (revised Callender classifica-
tion) recognizes four distinct cell types within these tumors 
(220). Nowadays, the histologic type of UM is classified in to 
three types: spindle cell melanoma (>90% spindle cells), mixed 
cell melanoma (>10% epithelioid cells and <90% spindle 
cells), and epithelioid cell melanoma (>90% epithelioid cells) 
(221). The spindle-shaped cells have indistinct cell borders 
with plump nuclei with small distinct nucleoli (Fig. 24.38). The 
epithelioid cell has polygonal and larger nucleus than the spin-
dle variant, it has one or more prominent nucleoli, and it fre-
quently contains mitotic figures (Fig. 24.39). Spindle cells grow 

 FIGURE 24.36  Melanoma. The extraocular spread of melanoma 
occurs through channels in the sclera that contain blood vessels and 
nerves. When tumor extends through such emissarial canals, pig-
mented neoplastic cells may be evident on the scleral aspect of the 
enucleated specimen.

 FIGURE 24.37  Choroidal melanoma. Intraocular melanomas 
are often mushroom shaped and not conspicuously pigmented, 
such as that pictured. The retina adjacent to a choroidal melanoma 
is frequently detached from the retinal pigment epithelium by a 
protein-rich exudate.

 FIGURE 24.38  Uveal melanoma, spindle cell type. The spindle 
cell melanoma is composed predominantly of spindle-shaped tumor 
cells with prominent nucleoli.

 FIGURE 24.39  Uveal melanoma, epithelial cell type. The epi-
thelioid melanoma is composed of epithelioid cells with abundant 
eosinophilic cytoplasm and prominent nucleoli. The presence of such 
cells indicates a more unfavorable prognosis than do melanomas that 
are composed primarily of spindle-shaped tumor cells.
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metastatic carcinoma are sometimes enucleated for a suspected 
intraocular melanoma. The two major sites for choroidal me-
tastasis are lung and breast carcinomas in man and woman, re-
spectively. Other sites include gastrointestinal, kidney, prostate, 
and skin melanoma (231).

Patients with the Sturge-Weber syndrome are especially 
prone to choroidal hemangiomas (232,233). Uncommon tu-
mors of the ciliary epithelium include the medulloepithelioma 
(234), adenoma, and adenocarcinoma (235).

Other rare uveal tumors include melanocytoma, leiomyosar-
coma, rhabdomyosarcoma, lymphoma, mesenchymoma (236), 
and leiomyoma (237). Mesectodermal leiomyoma is a special 
type of ciliary body leiomyoma that histologically resembles a 
glioma (238).

Some tumors are not neoplasms but rather are hamartomas 
of choristomas. For example, ectopic lacrimal tissue may be 
present in the eye (239).

Most of the lymphomas involving the choroid are related 
to systemic involvement by the disease. Primary choroidal lym-
phoma is a very rare entity represented by a low-grade B-cell 
lymphoma, similar to extranodal marginal zone lymphoma of 
MALT lymphoma (119).

ORBIT

In certain clinical settings, the orbit is surgically explored, and 
a biopsy is performed or abnormal tissue is excised. Congenital 
abnormalities, primary and metastatic tumors, inflammatory 
masses, and thyroid ophthalmopathy (Graves disease) form ex-
panding masses within the orbit and produce proptosis (Tables 
24.7 and 24.8) (240,241). Clinical examination, computed to-
mography, magnetic resonance imaging, and cytopathologic 
examination of fine-needle aspirates are frequently used to di-
agnose orbital lesions (242).

DEVELOPMENTAL ANOMALIES

Dermoid Cysts

Dermoid cysts commonly develop within the bones or soft tis-
sue of the orbit. Although they are presumably present before 

expect, the extraocular extension of an UM has a higher inci-
dence of orbital recurrence than do those tumors restricted 
to within the eye. The mortality of patients with UM varies ac-
cording to the cell type. The 15-year mortality rate of UM is 
spindle cell melanomas, 20%; mixed cell melanomas, 60%; 
and the rare pure epithelioid melanomas, about 75%. Even a 
few epithelioid cells in a melanoma composed predominantly 
of spindle B cells indicate a more unfavorable course than 
that seen in a melanoma consisting entirely of spindle cells. 
According to the COMS study, the 5- and 10-year cumulative 
metastatic rates are 25% and 34%, respectively. The most com-
mon site of metastasis is the liver (90%), followed by the lung 
(30%), bones (23%), and skin (17%) (225). Median survival 
after liver metastasis is 4 to 6 months with a 1-year survival 
of 10% to 15% compared with a median survival of 19 to 28 
months with a 1-year survival of approximately 76% in patients 
with metastasis not involving the liver. Despite the identifica-
tion of the early driver mutations during the development of 
the pathology, the process of UM metastasis is still not fully 
comprehended to date. A better understanding of the ge-
netic, molecular, and environmental factors participating to 
its spread and metastatic outgrowth could provide additional 
approaches for UM treatment (226).

Genetic analyses have shown that UM presenting with loss 
of one copy of chromosome 3 (monosomy 3) is by far the most 
prognostically significant chromosomal marker in UM. These 
patients have high metastatic and mortality rate. The mortal-
ity rate is much worse when the chromosome 3 loss is accom-
panied by chromosome 8 gain, which frequently occur (227). 
Also, gain of chromosome 6 and loss of chromosome 1p seem 
to be related to UM prognosis (225). Moreover, mutation of the 
BRCA1-associated protein 1 (BAP1) (tumor-suppressor gene) 
or the splicing factor SF3B1 has been shown to be related to UM 
metastasis (228).

Based on microarray-based gene expression profile, UM can 
be classified in to two classes. Genes that discriminate class 1 
(low-grade) from class 2 (high-grade) include highly significant 
clusters of downregulated genes on chromosome 3 and upregu-
lated genes on chromosome 8q. Patients with class 2 UM have a 
significant worse prognosis than patients with class 1 UM. As enu-
cleation is not the treatment of choice for most UM, FNABs have 
been performed to obtain material for genetic analyses (229).

Iris melanomas have a more benign course than do mela-
nomas arising elsewhere in the eye. Enucleation for iris mela-
nomas is typically restricted to cases with intractable glaucoma 
(Fig. 24.40) (230).

Mutations in GNAQ and GNA11 have been identified in UM 
and appear to be an early event in this tumor.

OTHER UVEAL TUMORS

Choroidal and ciliary body nevi are benign lesions, probably con-
genital, that may grow slowly during childhood and early adult-
hood. They are composed of small fusiform cells that are somewhat 
larger than normal melanocytes but smaller than melanoma cells, 
without prominent nucleoli. Cytologic atypia and mitotic figures 
are not present. Some nevi can have balloon cells (119).

The choroid is a site for several types of metastasis. Meta-
static carcinoma is the most common intraocular malignancy 
and is more common than primary intraocular neoplasms. Oc-
casionally, it is the first indication of the neoplasm and may oc-
cur in up to 10% of patients with systemic metastasis. Eyes with 

 FIGURE 24.40  Iris melanoma. A melanoma in this location may 
invade the anterior chamber of the eye and the aqueous humor drain-
age pathway angle, causing intractable glaucoma.
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 TABLE 24.7 Classification of 1264 Consecutive Patients with Orbital Lesions

Category
Number of Patients 

(%)*
Number Biopsy 

Proven (%)*
% Total Biopsy 

Proven*
Mean Age (yrs; median, 

range)

Cystic lesions 70 (6) 39 (56) 3 25 (19, 0–88)

Vasculogenic lesions 213 (17) 87 (41) 7 36 (39, 0–91)

Peripheral nerve lesions 23 (2) 18 (78) 1 38 (36, 0–84)

Optic nerve or meningeal lesions 105 (8) 27 (26) 2 33 (38, 0–90)

Fibrocytic lesions 13 (1) 13 (100) 1 25 (18, 0–65)

Osseous or fibro-osseous lesions 21 (2) 15 (71) 1 26 (20, 3–67)

Cartilaginous lesions 1 (<1) 1 (100) <1 21 (21, 21–21)

Lipocytic or myxoid lesions 64 (5) 16 (25) 1 45 (54, 0–85)

Myogenic lesions 36 (3) 36 (100) 3 13 (7, 0–68)

Lacrimal gland lesions 114 (9) 77 (68) 6 49 (51, 0–90)

Primary melanocytic lesions 11 (1) 10 (91) 1 57 (65, 29–76)

Metastatic tumors to the orbit 91 (7) 50 (55) 4 60 (61, 5–91)

Lymphoid or leukemic lesions 130 (10) 111 (85) 9 63 (67, 2–92)

Secondary orbital tumors total 142 (11) 123 (87) 10 60 (65, 0–92)

 Face origin 7 (1) 4 (57) 1 75 (71, 63–92)

 Eyelid origin 25 (2) 23 (92) 2 69 (69, 44–88)

 Conjunctival origin 22 (2) 22 (100) 2 68 (69, 44–89)

 Intraocular origin 54 (4) 51 (94) 4 55 (65, 0–89)

 Paranasal sinus origin 20 (2) 14 (70) 1 60 (62, 21–83)

 Nasopharynx origin 6 (<1) 5 (83) 1 53 (51, 34–81)

 Hard palate origin 1 (<1) 0 (0) 0 52 (52, 52–52)

 Parotid gland origin 1 (<1) 0 (0) 0 71 (71, 71–71)

 Lacrimal sac origin 2 (<1) 2 (100) <1 53 (53, 44–62)

 Brain origin 4 (<1) 2 (50) <1 30 (29, 1–61)

Histiocytic lesions 17 (1) 15 (88) 1 27 (12, 0–81)

Thyroid-related orbitopathy 67 (5) 0 (0) 0 53 (54, 0–86)

Inflammatory lesions 133 (11) 61 (46) 5 43 (47, 0–92)

Miscellaneous 13 (1) 4 (31) 1 30 (18, 0–73)

Total orbital lesions 1264 (100.0) 703 (56) 56 45 (50, 0–92)

*Percents are rounded.

birth, they may not become clinically evident until after the 
age of 20 years. Like dermoid cysts elsewhere, they are lined by 
stratified squamous epithelium with dermal appendages, and 
they contain desquamated epithelial cells, keratin, and other 
products of the epithelium. A marked granulomatous inflam-
matory reaction with multinucleated giant cells occurs if the 
cyst ruptures, and this reaction may be the only tissue compo-
nent biopsied.

Other Developmental Anomalies

Teratomas, meningoceles, meningoencephaloceles, ectopic 
brain tissue, and choristomatous cysts may also occur in the or-
bit (243-247). A carcinoma may arise from an orbital choristo-
matous cyst (248).

MUCOCELES

Mucoceles of the frontal and ethmoid sinuses occasionally ex-
tend into the orbit and require surgical repair (249). They are 
noteworthy for the presence of the ciliated columnar epithe-
lium characteristic of paranasal sinus mucosa and an abundant 
mononuclear inflammatory cell infiltrate in the adjacent con-
nective tissue.

INFLAMMATORY LESIONS

Overview

The imprecise term pseudotumor is well entrenched in the oph-
thalmic literature despite its shortcomings. The designation 
pseudotumor refers to an idiopathic inflammatory process of the 

Reprinted from Shields JA, Shields CL, Scartozzi R, et al. Survey of 1264 patients with orbital tumors and simulation lesions: The 2002 Montgom-
ery Lecture, part 1. Ophthalmology. 2004;111(5):997-1008. Copyright © 2004 American Academy of Ophthalmology. With permission. 
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Cavernous Hemangioma

Cavernous hemangiomas usually occur in adults, and they 
contain large blood-filled, endothelium-lined channels (258). 
Thrombi frequently form within the lumens of cavernous hem-
angiomas, and these occasionally calcify.

Lymphangioma

The normal orbit is traditionally stated to lack lymphatics, but 
evidence for such vessels in the orbit does exist (259). Never-
theless, orbital lymphangiomas have been reported in chil-
dren, and they contain thin-walled vessels that lack pericytes or 
smooth muscle (Fig. 24.41) (260). Lymphocytic foci, occasion-
ally with germinal centers, are present in the connective tissue 
stroma of lymphangiomas.

Hemangiopericytoma (Solitary Fibrous Tumor)

As in other tissues, orbital hemangiopericytomas may be be-
nign or malignant, but most are slow growing. They may recur 
and metastasize if they are incompletely excised (261).

Fibrous Histiocytoma

The fibrous histiocytoma, which occurs in adults, is the most 
common mesenchymal tumor of the orbit (262). It lacks a 
true capsule and is composed of spindle-shaped cells that are 
arranged in a storiform pattern. Scattered giant cells may be 
identified. Although it most often is benign, locally aggressive 
and malignant variants of the fibrous histiocytoma are also rec-
ognized (262).

Rhabdomyosarcoma

Orbital rhabdomyosarcomas most often develop in childhood 
(263) and rarely in adults (264). This neoplasm is thought 
to arise from a pluripotent mesenchymal cell and, therefore, 
is usually not associated with a particular extraocular muscle. 
Embryonal, alveolar, and pleomorphic histologic patterns 
 occur (265).

orbit that often involves the extraocular muscles, the adjacent 
adipose tissue, and, sometimes, the lacrimal gland (250). Pa-
tients with orbital inflammatory pseudotumors often develop 
ocular pain, proptosis, and decreased ocular motility.

Many inflammatory pseudotumors are composed predomi-
nantly of lymphocytes; others consist of a cytologically benign 
mononuclear inflammatory infiltrate composed of lympho-
cytes, plasma cells, macrophages, and rare eosinophils. The 
stroma is composed of dense fibrous tissue, and lymphoid fol-
licles are occasionally evident. Lipogranulomatous lesion that 
probably represents fat necrosis may be present.

Granulomatosis with polyangiitis (formerly called Wegener 
granulomatosis) often involves the orbit (251,252) and must be 
considered in the differential diagnosis of inflammatory pseu-
dotumors, especially because the customary triad of vasculitis, 
tissue necrosis, and granulomatous inflammation is frequently 
absent in well-defined cases of granulomatosis with polyangiitis. 
This is particularly true if a biopsy is performed on only a small 
portion of the orbital lesion (252). Other inflammatory disor-
ders that may involve the orbit are Rosai-Dorfman disease (253) 
and Erdheim-Chester disease (254). An important infection of 
the eye that commonly leads to orbital exenteration is rhino-
orbital-cerebral mucormycosis (255). An idiopathic granuloma-
tous orbital inflammation that has been designated sarcoidosis 
limited to the orbit is related to other inflammatory orbital pseu-
dotumors rather than to sarcoidosis (256). Other orbital lesions 
that contain numerous lymphoid cells include reactive lymphoid 
hyperplasia, lymphomas, and Waldenström macroglobulinemia.

TUMORS

The orbit is a site for many benign and malignant soft-tissue 
tumors. For more details about these entities, consult the soft 
tissue section of this book.

Capillary Hemangioma

Capillary hemangiomas, which are characterized by thin-walled 
vessels lined by endothelial cells, are most common in the pedi-
atric population (257). The tumor is usually not encapsulated, 
and mitotic activity may be conspicuous, leading to undue con-
cern about its malignant potential.

 TABLE 24.8  Age Stratification and Frequency of Malignancy among 1264 Consecutive Patients with 
Orbital Lesions

Category* 0–18 Years of Age 19–59 Years of Age 60–92 Years of Age All Ages

Number benign (% of age group) 227 (80) 404 (73) 179 (42) 810 (64)

Number biopsy proven (% of benign) 86 (38) 178 (44) 67 (37) 331 (41)

Number malignant (% of age group) 58 (20) 152 (27) 244 (58) 454 (36)

Number biopsy proven (% of malignant) 54 (93) 118 (78) 200 (82) 372 (82)

Total number of patients (% of total) 285 (100) 556 (100) 423 (100) 1264 (100)

Total number biopsy proven (% of age 
group)

140 (49) 296 (53) 267 (63) 703 (56)

*Percents are rounded.

Reprinted from Shields JA, Shields CL, Scartozzi R, et al. Survey of 1264 patients with orbital tumors and simulation lesions: The 2002 Montgom-
ery Lecture, part 1. Ophthalmology. 2004;111(5):997-1008. Copyright © 2004 American Academy of Ophthalmology. With permission. 
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nerve fibers (drusen) may develop at the optic nerve head or 
deeper within the nerve anterior to the lamina cribrosa.

NEOPLASMS

Primary tumors of the optic nerve are uncommon, including 
pilocytic astrocytomas, meningiomas, metastatic neoplasms, 
medulloepitheliomas, and secondary tumors. The optic nerve 
choristoma is probably malformative rather than neoplastic 
(272).

Gliomas

Most optic nerve gliomas are juvenile pilocytic astrocytomas 
(273,274). These most often occur in individuals between the 
ages of 2 and 6 years, and they are frequently associated with 
neurofibromatosis type 1. An arachnoidal hyperplasia adjacent 
to an optic nerve astrocytoma must be distinguished from a 
meningioma, especially in a small biopsy. A glioblastoma multi-
forme (malignant astrocytoma) rarely arises in the optic nerve 
in adults (275).

Meningioma

Meningiomas may arise from the optic nerve meninges, but 
orbital meningiomas more often represent an extension from 
the cranial meninges (Fig. 24.42). Within the orbit, particularly 
in younger individuals, a meningioma must be differentiated 
from a juvenile-ossifying fibroma (276).

Medulloepithelioma

The medulloepithelioma is a benign or malignant neoplasm 
believed to arise from the neuroepithelium of the embryonic 
optic cup. It is a curiosity in the optic nerve (277).

Metastatic Neoplasms

Tumors from distant tissues rarely metastasize to the optic 
nerve; when they do, they are usually not seen as surgical pa-
thology specimens.

Lymphoid Tumors

Lymphoid hyperplasia and lymphomas are common in 
the orbit. Because they resemble similar conjunctival le-
sions, with which they are sometimes associated, they are 
discussed elsewhere (see section “Conjunctiva”). The most 
common type is the extranodal marginal zone lymphoma 
(MALT) (266).

Other Tumors

A diverse group of solid tumors may arise in the orbital soft 
tissues, including benign and malignant vascular, osseous, and 
neural neoplasms. These tumors include alveolar soft-part sar-
coma, angiosarcoma, Ewing sarcoma, fibrosarcoma, germ cell 
tumors, Langerhans cell granulomatosis, leiomyosarcoma, ma-
lignant nerve sheath tumor, mesenchymal chondrosarcoma, os-
teosarcoma, primitive neuroectodermal tumor, solitary fibrous 
tumor, and osteosarcoma (267-271).

The relative frequency of these masses differs in the 
pediatric and adult populations (Tables 24.7 and 24.8). 
Tumors may extend into the orbit from the intraocular tis-
sues, conjunctiva, eyelid, paranasal sinuses, nose, and oro-
pharynx, whereas others may metastasize to the orbit from 
distant sites.

OPTIC NERVE

OVERVIEW

A biopsy is seldom intentionally performed on the optic nerve 
for diagnostic purposes because optic nerve neoplasms can 
rarely be removed or sampled without sacrificing visual func-
tion. The surgical pathologist most often encounters lesions of 
the optic nerve during an examination of enucleation or exen-
teration specimens. Laminated calcific structures (psammoma 
bodies) are often found in close association with aggregates of 
meningothelial cells. Calcified acellular globular concretions of 

 FIGURE 24.41  Orbital lymphangioma. The orbital lymphangi-
oma is characterized by endothelium-lined spaces that do not contain 
significant cellular elements of blood and that are surrounded by a 
fibrovascular connective tissue stroma, which may contain prominent 
lymphoid tissue.

 FIGURE 24.42  Discrete lobular orbital meningioma surrounding 
a portion of normal optic nerve (arrow).
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Adenoid Cystic Carcinoma

Adenoid cystic carcinoma is the most common malignant tumor 
of the lacrimal gland (284). Several distinct histopathologic 
patterns are recognized, including the cribriform, sclerosing, 
basaloid, comedocarcinoma, and tubular subtypes (285,286). 
Extension of the basaloid variant of the adenoid cystic carci-
noma into the eyelid may be mistaken for a primary basal cell 
carcinoma in this location. Despite its highly aggressive behav-
ior, the individual neoplastic cells often possess a surprisingly 
bland cytologic appearance. Perineural invasion is common in 
adenoid cystic tumors of the lacrimal gland, and it signifies the 
route of spread toward the brain.

Malignant Mixed Tumors

Malignant transformation of a mixed tumor most often results 
in an adenocarcinoma. Less often, foci of adenoid cystic carci-
noma, SCC, undifferentiated carcinoma, SebC, or sarcoma are 
identified (285,287).

Other Malignant Tumors

Mucoepidermoid carcinoma (288) and acinic carcinoma (289) 
rarely arise in the lacrimal gland.

LACRIMAL DRAINAGE APPARATUS

The lacrimal drainage apparatus transports tears to the nose 
and comprises the puncta, canaliculi, lacrimal sac, and nasolac-
rimal duct. Most pathologic processes occurring in these struc-
tures are inflammatory and are usually not treated  surgically. 
Any obstruction to the distal part of the lacrimal drainage 
 apparatus can dilate the lacrimal sac. Sometimes, a lacrimal 
sac cyst (dacryocele) is present at birth as a congenital anomaly 
(290).

NEOPLASMS

Neoplasms of the lacrimal drainage apparatus are uncommon, 
including primary as well as secondary tumors arising in the 
adjacent eyelid, nose, paranasal sinuses, and orbit (291,292) 
(Table 24.9). Most primary benign and malignant tumors of the 
lacrimal sac are epithelial in origin (291,293,294). Lymphomas 
can sometimes simulate dacryocystitis (295).

Lacrimal Sac Papillomas

Lacrimal sac papillomas are aggregates of cytologically benign 
transitional epithelial cells, often with numerous interspersed 
polymorphonuclear leukocytes (292).

Lacrimal Sac Carcinoma

Lacrimal sac carcinomas are composed of either atypical transi-
tional epithelial or squamous cells (292).

Other Tumors of the Lacrimal Sac

Rare tumors of the lacrimal sac include schwannomas 
(296), benign and malignant oncocytic tumors (297,298), 

Secondary Tumors

Secondary tumors that have spread into the optic nerve from 
the globe, such as RBs, are more common than primary optic 
nerve neoplasms.

LACRIMAL GLAND

Located in the superotemporal aspect of the orbit, the non-
encapsulated lacrimal gland contributes secretions to the tear 
film. Occasional lymphocytes and plasma cells are interspersed 
among the acini of the normal lacrimal gland, and they are not 
necessarily pathologic. Most lacrimal gland lesions prompting 
biopsy or excision are tumors or inflammatory masses (278-280). 
Excisional biopsies of lacrimal gland lesions are preferable to 
incisional biopsies because of the significant risk for recurrence 
when tumors such as pleomorphic adenomas are incised.

INFLAMMATION

Dacryoadenitis

Surgically excised specimens from clinically enlarged lacrimal 
glands sometimes reveal dacryoadenitis. Obstruction of the lac-
rimal ducts by dacryoliths may also enlarge the lacrimal gland, 
producing a dacryops (281).

Sarcoidosis

The lacrimal gland is commonly involved in sarcoidosis, and 
lacrimal gland biopsies have been advocated for diagnostic pur-
poses in some cases of suspected sarcoidosis (282).

NEOPLASMS

The neoplasms of the lachrymal gland are basically the same as 
salivary gland tumors. For further details on these neoplasms, 
consult the chapter on salivary gland tumors of this book.

Pleomorphic Adenoma (Benign Mixed Tumor)

The most common epithelial neoplasm of the lacrimal gland 
is the pleomorphic adenoma (benign mixed tumor). It is com-
posed of both glandular epithelial and mesenchymal elements 
and is usually encapsulated. Foci of squamous metaplasia are 
occasionally associated with the neoplastic epithelium. The mes-
enchymal component, which is presumed to develop from meta-
plastic myoepithelial cells, is often myxomatous in appearance, 
but bone, cartilage, and fat may also be present. Excisional, 
rather than incisional, biopsies of suspected pleomorphic ad-
enomas of the lacrimal gland should be performed because the 
tumor frequently recurs after incomplete excision with the im-
plantation of tumor within the orbit. The surgical margins of 
excision should be carefully examined because mixed tumors 
frequently recur if they are incompletely excised (283).

Lymphoid Hyperplasia and Lymphomas

Lymphoid lesions of the lacrimal gland are discussed with those 
in the conjunctiva and other parts of the orbit (see section 
“Conjunctiva”).
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hemangiopericytoma (299), fibrous histiocytoma (300), muco-
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DACRYOLITHS

Dacryoliths are calculi that form in the lacrimal sac; they are 
caused by microorganisms, especially Arachnia (Actinomyces) pro-
pionica. They appear as laminated, somewhat basophilic struc-
tures in routinely processed tissue sections (304).
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