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ABSTRACT

The conjunctiva may be the site of innumerable lesions, among them tumors. The conjunctival tumors may present in innumerable
histological forms, with variable characteristics. Early diagnosis and appropriate treatment are extremely important for patient
healing. This article aims to present the types of conjunctival tumors of epithelial origin, as well as their diagnosis and therapeutic
possibilities.

RESUMO

A conjuntiva pode ser sede de inUmeras lesdes, dentre elas os tumores. Os tumores conjuntivais podem se apresentar de inUmeras
formas histolégicas, com caracteristicas variaveis. O diagnéstico precoce e o adequado tratamento sdo de extrema importancia
para a cura do paciente. O presente artigo apresenta os tipos de tumores de conjuntiva de origem epitelial, bem como seu
diagndstico e possibilidades terapéuticas.

RESUMEN

La conjuntiva puede ser sede de una infinidad de lesiones, entre ellas los tumores. Los tumores conjuntivales pueden presentarse
de innimeras formas histolégicas, con caracteristicas variables. El diagnéstico precoz y el adecuado tratamiento son de suma
importancia para la cura del paciente. El presente articulo presenta los tipos de tumores de conjuntiva de origen epitelial, asi como
su diagndstico y posibilidades terapéuticas.
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INTRODUCTION

The conjunctiva is an accessory structure of the eye, which is formed by a mucous membrane that is characterized by a posterior
lining of the eyelids and anterior covering of the surface of the eye. The conjunctiva that lines the eyelids is referred to as the palpebral
conjunctiva, and the conjunctiva that covers the surface of the eye to the edge of the cornea is known as the bulbar conjunctiva. This
structure is tightly bound to the eyelid and loosely bound to the eyeball. The latter junction forms the fornix, which is a cul-de-sac formed
in the superior and inferior bands between the eyeball and eyelids.! Histologically, the conjunctiva has prismatic stratified epithelium, and
its lamina propria consists of loose connective tissue.? The conjunctiva may be compromised by many different lesions of diverse
etiologies, such as inflammatory, circulatory, or degenerative lesions. It can also be affected by tumors that are not only responsible for

critical vision loss but also for the loss of life.® Tumors that involve the conjunctiva may be classified as benign, premalignant, or malignant.*

METHODOLOGY

This article presents a non-systematic literature review. For the survey of the literature, articles were searched for in the Scientific
Electronic Library Online, Latin American and Caribbean Health Sciences Literature, and the Medical Literature Analysis and Retrieval
System Online. The descriptors used were ocular neoplasms, carcinoma, and neoplasms of the conjunctiva. For the selection of items

that served as the foundation, particularly relevant articles on the subject of this review were searched for.

LITERATURE REVIEW

EPIDEMIOLOGY AND CLASSIFICATION

Conjunctiva tumors may originate from any cell in this structure; however, the most common are of epithelial or melanocytic origin,
such as squamous cell carcinoma (SCC) and melanoma, respectively.* Tumors of the stratified conjunctival epithelium are the most
commonly found primary ocular malignancy in clinical practice. They are most frequent in the region of the limbus (the transition between
the sclera and the cornea).® It is estimated that the incidence of this tumor is approximately 20 cases per one million people per year;
however, a study conducted at the Ocular Oncology Unit of the Hospital Clinico Universitario de Valladolid, Spain, for 14 years, found
that of a total of 314 diagnosed conjunctival tumors, 48% were melanocytic and 39.6% epithelial origin.? Table 1 lists some of the main

conjunctival tumors based on their epithelial origin.

Table 1. Classification of conjunctival tumors according to their epithelial origin.

Origin Benign Premalignant Malignant

Epithelial Squamous papilloma Actinic keratosis Squamous cell carcinoma
Pseudoepitheliomatous
hyperplasia Intraepithelial neoplasia Spindle-cell carcinoma

Pseudocarcinomatous
hyperplasia Mucoepidermoid carcinoma

Squamous papilloma: Squamous papilloma presents itself as an irregularly shaped pinkish exophytic lesion, with an appearance
similar to a mass of highly vascularized soft tissue. Its pathogenesis may be correlated with human papilloma virus types 6, 11, 16, 18,
and 33 as well as with exposure to ultraviolet rays, immunodeficiency, and tobacco smoke; in such cases, the tumor may reoccur. It has
different aspects in the child, with anatomic preference in the lower fornice region, and in the adult, with main site of involvement in the
bulbar eyelid. It is usually asymptomatic, with no signs of inflammation. Histologically, it is characterized by numerous papillary vascular
axes covered by the acanthotic conjunctival epithelium with no signs of atypia.* ¢ This tumor most typically affects adults between 20

and 39 years of age.” 8
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Pseudoepitheliomatous hyperplasia and pseudocarcinomatous hyperplasia: These tumors present as a hyperplasia process that
can arise from a preexisting inflammatory lesion on a pterygium or pinguecula for example. Clinically, hyperplasia presents as a fast-
growing lesion that can develop as a raised mass of hyperkeratosis. Histologically, the epithelium proliferates, forming lobes, and there
is an increase in mitotic activity in the region.* *

Actinic keratosis: It is a lesion that usually develops on a pterygium or pinguecula that is chronically inflamed. Epithelial proliferation
occurs more frequently in the bulbar conjunctiva. These tumors may simulate a carcinoma. Clinically, they are well circumscribed and
raised. Unlike pseudoepitheliomatous hyperplasia and pseudocarcinomatous hyperplasia, actinic keratosis exhibits slow growth. The
histology of actinic keratosis may exhibit anything from slight acanthosis to severe pleomorphism and dyskeratosis, with abnormal mitosis
in the region.” ¢

Corneal and conjunctival intraepithelial neoplasia (CIN): It is a lesion on the epithelium of the ocular surface, with a low rate of
malignancy (approximately 5% of cases). It is characterized by lesions that are gelatinous, nodular, whitish, and opaque, and it is most
commonly located near the limbus. Histologically, the cells have a pleomorphic nature, with atypia to the depth of the conjunctival
epithelium; the basal membrane is intact, a characteristic that helps to differentiate between this lesion and invasive SCC. The corneal

and CIN develops slowly, 1011

Figure 1: Intraepithelial neoplasia circumscribed by the conjunctiva.*

MU LRSS

SCC: It is a conjunctival lesion in which abnormal cells are no longer limited to the epithelium of the conjunctiva, and they invade the
conjunctival stroma.’2 Its most common location is the limbus on the bulbar conjunctiva, and it is rarely found on the palpebral conjunctiva
or isolated on the epithelium of the cornea. The lesion is either plate-shaped or in the form of a node; it is exophytic and pedunculated.
Data in the literature indicate that SCC is unlikely to metastasize; however, immunocompromised patients are at an increased risk for
metastasis.® 13 Histologically, the pleomorphic and hyperchromatic cells may be indistinguishable from fibroblasts, and the lesion may be

confused with an amelanotic melanoma, a leiomyosarcoma, a malignant fiorous histiocytoma, or a fibrosarcoma.'#

Figure 2: Squamous Cell Carcinoma of the conjunctiva.*

Spindle-cell carcinoma: lIts incidence is low. It is aggressive and tends to penetrate the eyeball. It presents as a flat lesion.
Histologically, the cells are fusiform; have hyperchromatic nuclei; and in some cases, may be difficult to differentiate from fibroblasts.

Mucoepidermoid carcinoma: As in the case of spindle-cell carcinoma, mucoepidermoid carcinoma is rare and more common in the
seventh decade of life. This type of lesion is formed by mucus-secreting cells and by skin cells. Clinically, it presents as a limbal or
perilimbal mass and is typically interpalpebral. It differs in some cases from SCC by the fact that the latter is more yellowish, globular, and
cystic. ltis important to make this differential diagnosis because mucoepidermoid carcinoma is more aggressive and has a greater chance

of metastasizing to the eyeball and the orbit. The lesion is usually found in the conjunctival sac.% ~
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DIAGNOSTIC METHODS

The technique of choice in cases in which it is necessary to collect material for diagnosis is excisional biopsy, which, in addition to
providing material for histopathology (the gold standard in the diagnosis of conjunctival lesions), has therapeutic functions because the
treatment of choice is surgical excision. If the excision does not have enough free borders to prevent recurrence or the development of
metastases, adjuvant therapy such as chemotherapy, radiation therapy, or cryotherapy may be indicated. However, cytological
examination by conjunctival scraping is easier to perform.

A study on the efficacy of cytology relative to histopathology'® found that cytology is of significant importance for differentiating
between benign and malignant tumor lesions. The Papanicolaou cytological smear method is an established laboratory technique for the
detection of neoplasia in tissue samples. The cytology of tissue shed from the conjunctiva and the cornea allows for an examination of
the surface cell layers. These cells are derived from the layers of basal or germ cells, which undergo morphological changes in their
maturation process. The abnormal maturation of cancer cells will therefore be reflected in superficial cells with anomalous features. This
cytology principle allows for the examination of the tissue according to the morphology of the surface cells.'® To clarify the effectiveness
of cytology by the Papanicolaou smear method relative to histopathology, a prospective study'® was conducted in the city of S0 Paulo,
wherein the cytological sample was collected using a plastic brush, followed by fixation with 90% ethanol on a slide. An excisional biopsy
was then performed and sent to the pathology department as a double-blind examination, the results of which provided sensitivity,
specificity, positive predictive value, and negative predictive value results of 85.7%, 86.7%, 75%, and 92.9%, respectively, indicating that
the cytology of the conjunctival lesions is a simple procedure with a high correlation with histological monitoring. Its widespread use could
increase the early diagnosis of ocular surface squamous neoplasia, with improvement in patients’ prognosis.*®

Impression cytology is an alternative to conjunctival scrapings. It consists of a non-invasive method for assessing the ocular surface,
including the epithelium of the conjunctiva and the cornea. It can also ensure better quality samples. When applied on the conjunctival-
corneal surface, the filter paper removes samples containing one to three layers of epithelial cells and preserves the morphological
characteristics and anatomic relationships of the cells obtained. The samples are fixed, stained, and examined in the laboratory using a
modified method for studying the cytology of the ocular surface. This technique aids in the understanding and guides the treatment of
disorders of the ocular surface: it enables the analysis of the degree of squamous metaplasia as well as goblet cell counts in cases of dry
eye or hypovitaminosis. To assess the extent of infiltration, it is possible to use ultrasound biomicroscopy, which evaluates the deep
anterior structures of the eye such as the cornea, anterior chamber, iris, and lens.*> 18 For the deeper structures, there is three-dimensional
optical coherence tomography, the only option capable of providing a detailed and three-dimensional assessment of the retina and the
optic nerve. Even the smallest variations in these structures can be detected.’® In unclear or difficult-to-assess cases, a computed

tomography scan of the eye socket can also be performed.

TREATMENT

The treatment of epithelial tumors of the conjunctiva is based on three main pillars: destruction or removal of the neoplastic lesion via
surgery and/or adjuvant treatment (procedures such as topical chemotherapy, radiotherapy, and even cryotherapy may also be indicated
to reduce chances of recurrence); an early and accurate histopathological diagnosis because the clinical examination of the lesion is often
inconclusive; and finally, preventing recurrences of the tumor, which may occur mainly in the first 2 years after surgery. Therefore,
postoperative monitoring is necessary for at least 5 years.®

Therefore, it is necessary to perform a detailed preoperative evaluation to determine the clinical characteristics of the lesion, such as
the presence or absence of bilateral, intraorbital, or intraocular invasion; to evaluate whether the tumor is diffuse or circumscribed; and
to identify metastases, though these are rarely found. These characteristics help determine which surgical technique can be performed
in each case. In the case of a circumscribed tumor, complete removal via excisional biopsy with minimum handling and respecting a
resection border of 3-5 mm may be sufficient treatment. Bowman's capsule must be respected because in cases in which it is removed,
there is a greater ease of intraocular penetration if the lesion recurs. Intraoperative assessment of the surgical borders, associated with
cryotherapy, has demonstrated a lower rate of recurrence in cases of premalignant and malignant lesions. In diffuse and extensive lesions
that cannot be removed completely and that do not have the minimum borders necessary, an excision must be performed to the

maximum extent possible. It must be associated with an adjuvant therapy for the residual lesion using topical chemotherapeutic drugs
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such as mitomycin C (MMC), 5-fluorouracil, or interferon alpha 2 beta, and with radiotherapy.* During surgery and even postoperatively,
1% toluidine blue is used to outline the lesion borders and even to detect possible lesion recurrence as early as possible. Its efficacy was
demonstrated in a prospective study on the use of 1% toluidine blue eye drops for the diagnosis of squamous cell cancers of the ocular
surface.?! The 1% toluidine blue test resulted in 90% efficacy for positive staining used in the detection of premalignant lesions and 100%
efficacy in the case of malignant lesions. These lesions were subsequently proven using a cytological study, and only 1 out of 47 patients
studied presented a false positive. Therefore, 1% toluidine blue is a simple procedure that is accessible to all ophthalmologists. It assists
in early diagnosis and the effective treatment of squamous cell cancer of the ocular surface.??

Topical chemotherapy has advantages over surgery in that it enables treatment of the entire ocular surface and does not require
surgical borders. In addition, its use in neoadjuvant therapy prevents possible surgical complications. In cases in which the patient does
not accept the surgical procedure, it has been used as the primary treatment.2 22, MMC, for example, acts by inhibiting DNA synthesis,
and is more effective in rapidly dividing cells. This agent has been used as an adjuvant for CIN and SCC excision preoperatively,
intraoperatively, and postoperatively. However, other studies have recommended its use as a primary therapy for CIN/SCC, even in cases
of recurrent disease.!

A prospective study conducted to evaluate safety, efficacy, and tumor recurrence after the use of MMC in the treatment of primary
and recurrent CIN and of recurrent SCC studied two groups of patients. G1 (CIN) was treated with 0.02% MMC eye drops 4 times daily
for 28 days, and G2 (recurrent SCC) was treated with 0.02% MMC eye drops 4 times daily for 21 to 28 days. In the results, eight patients
experienced complete regression of the lesion with negative cytology 1 month after the end of treatment, and one patient exhibited partial
regression of the lesion and underwent excisional biopsy, which was negative for dysplasia. Of the patients with SCC, 1 experienced
complete regression of the lesion and 2 experienced partial regression, with negative pathologic results. Thus, it is suggested that the
use of topical MMC is a safe and effective option as a primary single treatment for recurrent or primary CIN and for recurrent SCC;
however, in most of these cases, surgery was still indicated.? In cases in which intraocular invasion or enucleation is indicated as well as
when previous orbital invasion exists, earlier excision with eyelid preservation is indicated, provided they are not affected.

Adverse effects of MMC: According to a study on the effectiveness of mitomycin,?* adverse effects found in the patients during
treatment with MMC were conjunctival hyperemia, lacrimation, sensations of a foreign body, and secretion. On biomicroscopy, the most
frequent abnormalities were diffuse conjunctival hyperemia, punctate keratitis, mucus secretion, and epithelial defects. The suspension
of chemotherapy was sufficient for the regression of ocular changes, without the need for medication.

Alternatively, interferon alpha 2 beta has been used as of late. It has fewer side effects and has therefore been better tolerated by
patients. Subconjunctival administration of interferon alpha 2 beta has side effects with symptoms similar to a flu-like syndrome (fever,
myalgia, fatigue) and mild hepatic disorders. When used topically, the most commonly reported adverse effects are conjunctival
hyperemia and follicular conjunctivitis. A combination of administration routes (topical and subconjunctival) has been used for the primary
treatment of conjunctival intragpithelial carcinoma and its recurrence. In addition, with respect to the chemotherapeutic treatment of eye
tumors, there is the possibility of installing a radioactive plate in a peritumoral intraocular region, a kind of therapy known as brachytherapy.
Ruthenium-106, rhodium-106, iodine-125, palladium-103, gold-198, cobalt-60, and iridium-192 can be used as radionuclides in the

treatment of ocular tumors.23 2
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