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1. INTRODUCTION 

The eyelid, made up of both skin and mucous 

membranes, is differentiated into four distinct 

layers: (i) skin and subcutaneous tissue, (ii) 

striated muscle (orbicularis oculi), (iii) tarsus 

and (iv) conjunctiva; while the conjunctiva 

covers the inner surface of the eyelids and 

anterior sclera
1,2

. About 5-10% of all skin 

tumours and 15% of all face tumours have been 

reported to occur on the eyelid with most of 

them being of epidermal origin
3–5

. Although 

about 80% of all eyelid and conjunctiva tumours 

are benign
6
, there are multiple malignant ones 

that can lead to loss of vision and/or life if not 

treated. There have been reports of significant 

increase in the incidence of malignant eyelid 

tumour over the past two decades
7–10

. Also, 

epidemiological studies have revealed that 

certain demographic features such as age, 

race/ethnicity play a role in the type and 

frequency of these tumours
1,3,8

. This review 

seeks to evaluate current evidence about the 

appearance of eyelid and conjunctival epithelial 

tumours, identify the risk factors for different 

types and discuss the importance of early 

diagnosis. It also seeks to identify conditions 

that make these tumours easier to treat and to 

provide knowledge on primary prevention 

strategies.  

Abstract 

Introduction: Skin cancer is one of the most prevalent cancers in the world. This review aims to evaluate 

current evidence about the appearance of eyelid and conjunctival epithelial tumours, identify risk factors for 

different types and alert to the importance of primary prevention.  

Materials and Methods: A systematic literature review was performed by searching the PubMed electronic 

database. The search was limited to the period between 1990 and 2019 and to articles in Portuguese and/or 

English. 

Results: Risk factors associated with the development of eyelid and conjunctiva epithelial tumours were 

identified. They include: light skin, genetic predisposition, preneoplasic eye lesion and the most relevant risk 

factor, exposure to sun light, which causes DNA damage by ultraviolet radiation. 

Discussion and Conclusion: Not all eyelid and conjunctival tumours can be prevented, but some actions may 

reduce the risk of developing such tumours. Early diagnosis is very important for excellent prognosis. The 

tumor can be detected on skin during periodical exams and suspicious lesions referred to the 

ophthalmologist. Nevertheless, there is a dearth of data of sunscreen products suitable for ocular use, which 

may represent an unmet need to be addressed.  
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2. METHODS 

A systematic literature review was carried out by 

searching the electronic database PubMed. The 

search was limited to the period between 1990 

and 2019 and some articles were eliminated 

because they were written in a language other 

than Portuguese or English. This review sought 

to assess current evidence on the appearance of 

eyelid and conjunctival epithelial tumours, 

identify risk factors for different types, and to 

discuss the importance of early diagnosis. IT 

also seeks to identify conditions that facilitate 

the treatment of these tumours and provide 

knowledge about primary prevention strategies 

3. RESULTS 

The aetiology, clinical presentation and 

diagnostics approached of different types of 

eyelid and conjunctival tumours identified in the 

literature are discussed below. 

Eyelid Tumours 

The diagnosis of eyelid tumours is challenging 

due to a varied forms of clinical presentation and 

biology/histopathology
11

.. Several types of 

eyelid tumours have been identified in the 

literature and classified into three distinct 

groups, that is; benign, pre- malignant and 

malignant tumours
2
. Some benign eyelid lesions 

such as Actinic Keratosis and Lentigo Malign 

are considered as pre-malignant squamous cell 

carcinoma and melanoma. A brief description of 

the epidemiology and clinical presentation of 

some malignant eyelid tumours are presented 

below.  

a. Basal Cell Carcinoma or Basalioma  

Basal Cell Carcinoma (BCC) is the most 

common form of malignant cutaneous cancer in 

humans constituting about 85% of all malignant 

epithelial eyelid tumours. It is slow-growing, 

rarely metastasizing and associated with 

significant morbidity due to invasion and 

destruction of adjacent areas. It arises in the 

basal cells in the deepest layer of the epidermis. 

About 10% of BCCs have been found to occur 

in the eye area (Fig. 1.)
12–14

. In the eyelid, the 

most frequent location for BCC is the inferior 

lid, in the middle third. Tumours involving the 

medial canthus can invade the orbit and 

sinuses
14

. Males are the most affected and 95% 

of the cases occur between 40 and 79 years of 

age (mean age, 60 years). Prevalence of 

recurrence is about 4.2% in the short-term and 

8.7% in follow-up higher than 5 years
14,15

. The 

clinical types of BCC are presented in Table 1. 

 

Fig1. Basal Cell Carcinoma 

Table1. Clinical types of Basal Cell Carcinoma [5] 

Main Clinical Types of BCC Signs 
Nodular or nodule-ulcerative Classic basal cell carcinoma, shiny, firm, indurated 

nodule with dilated blood vessels. Nodule may 

resemble non-cancerous, chalazion-like lesions 
Pigmented Increased concentration of melanin, may be 

mistaken for a melanoma 
Cystic Dome-shaped, cystic nodule 
Infiltrative/sclerosing Originates in the epidermis but invades the dermis, 

margins are not delineated, simulates chronic 

blepharitis 
Ulcerative Large lesion with central necrosis 
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If detected early, BCCs are treatable and 

potentially curable. However, the larger the 

tumour growth, the larger the area to be excised 

in order to achieve clear margins. The decision 

of the most appropriate surgical strategy will be 

based on the size of the lesion, location, adjacent 

tissues, preservation of eyelid function, eye 

protection and aesthetic satisfactory result
16

.  

b. Squamous Cell Carcinoma  

Squamous cell carcinoma (SCC) is the second 

most common type of eyelid tumours, 

constituting about 5-10 % off all eyelid 

malignancies. Epidemiological studies have 

estimated incidence rates of about 0.09 - 2.42 

cases per 100 000 population
17,18

. It originates 

from the squamous cells of the skin. It is usually 

presented as a hard ulcerated nodule which 

develops crusting erosions and is frequently 

found on the lower eyelid. Metastasis may occur 

eventually when natural defences are 

compromised by immunodeficiency
19,20

. SCC 

predominantly occurs on the lower lid followed 

by the medial canthus and lateral canthus.  

Majority of those affected are 60 years or older, 

with men two to three times more likely to be 

affected than women. If detected early and 

treated adequately by complete excision with 

histological confirmation of tumour clearance
17

, 

SCCs have excellent prognosis. However, 

mortality rates as high as 40% have been 

reported
21

.  

c. Melanoma 

Melanomas are the least frequent type skin 

cancer and has been reported to have the worst 

prognosis and highest mortality rates
20,22

. While 

cutaneous melanoma originates from malignant 

melanocytes, the eyelid variant (Fig. 2) 

specifically originates from the periocular 

lentigo maligna and has been reported to often 

metastasize into regional lymph nodes with 

similar characteristics as those of cutaneous and 

conjunctival melanoma
23,24

. While 

epidemiological data is sparse, eyelid melanoma 

is thought to represent about 1 in 350 cases of all 

cutaneous melanoma or less than 1 % of all 

eyelid tumours
24,25

. Eyelid melanoma 

predominantly affects the lower lid and can also 

affect the eyelid margins thereby worsening 

prognosis
2
. Table 2 presents the main clinical 

types of melanoma. 

 

Fig2. Melanoma 

Table2. Clinical types of Melanoma  

Main Clinical Types of Melanoma Signs 
Superficial spreading Arises in white-skinned individuals. The most 

common type, from pigmented cell (melanocytes), 

crosses the basement membrane 
Nodular Arises within superficial spreading melanoma and 

proliferates more deeply 
Lentigo malign melanoma Pre-malignant lesion associated with melanoma of 

the conjunctiva 

Early diagnosis by excisional or incisional 

biopsy is essential to avoid metastasis. 

Treatment strategy in the majority of the cases is 

done through a surgical approach. The eyelid 

tumour size, location and histological type is 

important to estimate the prognosis and the best 

surgical technique
12

. Some of the warning signs 

for eyelid malignant lesions that can be detected 

during clinical examinations are listed in Table 

3. 
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Table3. Warning signs of eyelid malignant lesions 

Palpation shows involvement of deeper structures 
Simultaneous ulcer, haemorrhage, and crust 
Central ulcer 
Loss of eyelashes 
Telangiectatic vessels 
Pigmentary changes 

Some of the surgical procedures for treating 

eyelid melanomas include: 

Wide Surgical Excision and Subsequent 

Eyelid Reconstruction 

This surgery consists in the removal of the entire 

tumour with a 3mm margin outside the tumour
13

. 

During surgery, frozen section control can be 

done by a pathologist to study the biopsied 

margin fragments. Accordingly, with the 

pathologist’s anatomopathological diagnosis, the 

surgeon adjusts the excision until an excised 

fragment is tumour-free. Wide excision may 

improve survival in patients depending on the 

melanoma’s stage
5
. 

The Eyelid  surgery procedures reconstructs both 

anterior lamella (skin and muscle) and the 

posterior lamella (tarsal plate and conjunctiva).  

For small lesions, less than one-third of the 

eyelid can be closed directly after a pentagon 

resection. If necessary, a lateral cantholysis or 

semi-circular flap (Tenzel) can be performed. 

For larger lesions, over half of the eyelid can be 

closed by Mustarde’s cheek rotation flap, used to 

repair upper and lower eyelids lesions, Hughes 

tarsoconjunctival flap used to repair lower eyelid 

lesions, Cutler-Beard reconstruction indicated 

for upper eyelid lesions
14

. 

Exenteration 

This is mostly performed for orbital invasion by 

tumours and involves removal of the globe and 

orbital contents.  The exenteration may be 

significantly higher when the initial surgery does 

not include margin-controlled excision
15

. 

Radiotherapy, Cryotherapy, Chemotherapy 

and Immunotherapy 

These are useful individual co-treatment 

strategies like topical Imiquimod 5%, an 

immunomodulator drug which produces 

apoptosis of tumour cells due to the increase of 

cytokine, especially Il-10
26

. Patients with eyelids 

SCC and malignant melanoma should be 

evaluated for evidence of metastasis from orbital 

extension and lymph node spread
11

.   

Conjunctival Tumours  

Conjunctival tumours are the most frequent eye 

tumours and can be classified as benign, 

premalignant or malignant. While the 

conjunctival is made up of a wide variety of 

cells, most of its tumours originate from 

conjunctival cells. Other rare forms of 

conjunctival tumours have been reported to be of 

epithelial and melanocytic origins, or through 

the invasion of the conjunctiva by tumours from 

surrounding structures such as eyelid, orbit and 

eyeballs. Due to specific clinical features which 

makes them readily visible, they can be easily 

diagnosed. The three most important tumors of 

the conjunctiva are squamous neoplasia of the 

ocular surface (OSSN), melanocytic and 

lymphoma
27,28

. 

a) Ocular Surface Squamous Neoplasia 

(OSSN) 

Ocular surface squamous neoplasia (OSSN) is 

the most common form of ocular surface 

tumour, covering a broad spectrum of 

conjunctival and corneal epithelial lesions  such 

as  non-invasive conjunctival and corneal 

intra‐epithelial dysplasia and invasive squamous 

cell carcinoma
29,30

. OSSN arises at the junction 

between the cornea and the conjunctiva and 

clinically presents with irritation, raised 

gelatinous mass and leucoplakia. While OSSN is 

found in all races, it is more common in 

Caucasian populations and predominantly 

affects the male population. In Caucasian 

patients, the tumour is typically yellow-pink in 

colour, while in African patients, it's often 

pigmented brown
31,32

. Therapeutic approaches to 

OSSN includes surgical excision, cryotherapy, 

photodynamic therapy, radiotherapy, 

topical/injection chemotherapy, immunotherapy, 

and antiviral medications
29,33–35

. 

b) Melanocytic Tumours 

Conjunctival melanocytic tumours includes 

nevus, melanosis, melanoma and primary 

acquired melanosis (PAM)
36

. While ocular 

melanoma corresponds to about 5% of all 

melanomas, melanocytic tumours represents 

about 12% of all conjunctival tumours. The 

conjunctival melanoma is rare, pigmented or 

non-pigmented, with an increased incidence over 

the past two decades due to a more intense 

UV/solar radiation exposure
36–38

. The diagnosis 

of this conjunctiva tumour is made by clinical 

observation and biomicroscope examination. 
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Visible lesions observed in routine 

ophthalmologic examination is an important 

factor for early stage detection of the disease, 

follow-up and relapses (even after excision) with 

surgical excision of the total lesion being the 

treatment of choice. It can be performed with 

simple local excision with at least 3mm of free 

margin or associated with cryotherapy, topical 

chemotherapy, radiotherapy, enucleation and 

exenteration when there is invasion of the 

orbit
39

. Patients with conjunctival melanoma are 

required to be monitored for metastatic disease 

by a systemic oncologist
40

.  

Lesions of the bulbar conjunctiva (Fig. 3) may 

be benign or malignant. Histologically, the 

ocular conjunctiva is similar to other membranes 

of the human body formed by epithelium and 

stroma, but it is the only one that suffers the 

damage of solar radiation, a factor predisposing 

to the appearance of some neoplasms.

 

Fig3. Lesions of the bulbar conjunctiva (melanocytic nevus) 

Primary Acquired Melanosis (PAM) lesion 

develops in middle-aged or elderly caucasians 

clinically appearing between 50-70 years of age 

as a subtle, unilateral pigmentation that is 

distributed throughout any part of the 

conjunctiva. The coloration is irregular, ranging 

from lack of pigmentation to dark brown. The 

lesion is flat (unlike nevi), can be moved freely 

over the globe and is considered a precursor of 

conjunctival melanoma
41

. The histological 

patterns of PAM are very varied, and depending 

on the nuclear characteristics, we can 

distinguish: 

1. PAM without Atypia - Appears generally 

in the 4th decade of life. Very low risk of 

malignancy. It is probably a pre cursor of 

PAM with atypia.  

2. PAM with Atypia - The mean age of onset 

is in the 5th decade of life. Progression to 

melanoma occurs in 13% of cases.       

About 60% of all conjunctival melanoma arises 

from PAM and treatment options typically 

depends on the extent or magnitude of the 

lesion
41

.   

c) Lymphoma 

Conjunctival lymphomas represents about 25 to 

30% of all ocular adnexal lymphomas
42,43

. They 

are mainly B-cell non-Hodgkin lymphomas 

(NHLs) derived malignant neoplasms and can be 

classified into four main subtypes: extranodal 

marginal zone lymphoma (EMZL), follicular 

lymphoma (FL), diffuse large B-cell lymphoma 

(DLBCL) and mantle cell lymphoma (MCL)
44

. 

Conjunctival lymphomas is considered a disease 

of the middle aged and the elderly and is 

characterized by a sessile salmon-pink painless 

patch with or without visible intrinsic tumour 

vessels. Because they are often hidden in the 

superior or inferior fornices of the conjunctiv, 

they may be difficult to detect clinically. 

Depending on the subtype, presence or absence 

of systemic lymphoma and the size; treatment 

options typically includes a combination of one 

or more of excision, cryotherapy, incisional 

biopsy and external beam radiation therapy
42,44

.  

Risk Factors and prevention of Eyelid and 

Conjunctival Cancer – The invisible enemy 

Several risk factors have been identified for 

different types of eyelid and conjunctiva 

tumours discussed above.  The main risk factors 

found in the literature are: 

a) Human Papilloma Virus (HPV) Infection: 
HPV infection is associated with the 

development of Non-Melanoma Skin Cancer 

(NMSC). The virus has tropism for 

epithelial cells, having an important role in 

the carcinogenic process of host epithelial 

cells in immunocompromised patients 

through the inhibition of tumor suppressor 

genes
45,46

.  
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b) Xeroderma Pigmentosum: Xeroderma 

Pigmentosum is an autosomal recessive 

genetic disease that affects the genes 

responsible for DNA repair after damage 

caused by UV radiation. This deficiency 

leads to the appearance of multiple NMSCs 

in the exposed areas. It is necessary to avoid 

exposure to sunlight
47

.  

c) Immunossupression: Patients undergoing 

treatment with immunosuppressants are 

subject to a higher incidence of NMSC due 

to the accumulation of drug metabolites in 

cells, and these, under the action of UV rays, 

undergo DNA mutations and by deficiency 

in apoptosis (protective response to damage 

caused by UV radiation avoiding survival of 

the damaged cell) of the mutant cells by the 

immunosuppressive effect itself 
48

. 

Environmental Risk Factors 

Over the past few decades, ozone depletion and 

global climate change have led to higher levels 

of human exposure to ultraviolet (UV) light or 

irradiation from the sun, and increased incidence 

of several types of eyelid and conjunctival 

tumours
49,50

. Despite the increased use of 

sunscreen as skin protection, 80% of all human 

BCC cases develop in regions of the head and 

neck which are more exposed to the sun, while 

20% of all skin cancers occur in the eyelids with 

50% in the lower eyelid. It's been suggested that 

main reason why eyelid tumours predominantly 

affects the lower lid is because of light reflection 

by the cornea onto the lower lid margin 

compared to the upper lid that's protected by the 

eyebrow
14,51

. Short-wavelength UV radiation 

(290-320nm) is considered the greatest risk 

factor in BCC, SCC, OSSN, Melanoma etc.  

Some studies have demonstrated the increased 

incidence of SCC and other tumours with each 

10-degree reduction in latitude due to exposure 

to greater UV-B energy
49,52,53

. Also, outdoor 

recreational activities and occupations such as 

golfing, fishing and construction have been 

implicated in increased incidence of these 

tumours.  In BCC, SCC, OSSN etc., UV-B 

damages DNA and its repair systems thereby 

modulating genetic alterations that leads to these 

tumours. The mechanism of UV-B induced 

tumour formation influences the eventual type of 

eyelid tumour. For instance, the severity of UV 

exposures at young age rather than cumulative 

exposure over a period of time has been 

implicated in BCC
49,54

. Other environmental 

factors such as photosensitizing drugs, 

chemicals, cigarette smoke etc. are elucidated in 

Table 4
40,55

. 

Table4. Risk factors for eyelid and ocular conjunctival tumours 

Eye Tumour Environmental risk factors Other risk factors References 

 

Eyelid 

Tumours 

Basal Cell 

Carcinoma  

UV radiation   

Squamous cell 

carcinoma 

Smoking Exposure to 

polycyclic hydrocarbons 

and arsenic Geographic 

region 

Genetic skin disorders like 

xeroderma pigmentosum, etc.  

Human papilloma virus infection 

Immunosuppression 

[48,56] 

Melanoma Outdoor activities   

Conjunctival 

Tumours 

Ocular Surface 

Squamous 

Neoplasia  

   

Melanocytic 

Tumours 

   

Lymphoma    

Phenotypic Risk Factors 

Phenotypic characteristics such as age, gender, 

skin colour, family history, actinic damage are 

recognised risk factors with huge potentials for 

increasing susceptibility to eyelid and 

conjunctival tumours. As discussed above, 

different types of eyelid and conjunctival 

tumours display specific age and gender 

patterns. It has been suggested that the distinct 

male predominance may represent increased 

occupational sunlight exposure by males, rather 

than a genetic predisposition
19

. Perhaps, the 

most important and widely recognised 

phenotypic risk factor is the skin colour. Eyelid 

and conjunctival tumours disproportionately 

affects Caucasians or fair/white skinned 

individuals and light-coloured eyes) 
49,52,55,56

. 

Often, the complex interplay between 

environmental and phenotypic characteristics 

complicates the aetiology of these tumours. For 

instance, the risk of eyelid tumours like SCC and 

conjunctival tumours like OSSN are higher in 

fair/white skinned individuals live near the 

equator
29,40

. As formerly mentioned, cutaneous 

BCC represents one of the most common 
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malignancies in the Caucasian population 

worldwide
57

. However, the prevalence and 

incidence of some non-melanoma skin cancers 

are difficult to estimate because of the absence 

of registries
58

. A meta-analysis has suggested an 

elevated risk of developing BCC and SCC after 

a non-melanoma skin cancer
59

. Table 4 presents 

the cutaneous eyelid tumour risk factors among 

Caucasian populations. 

3. DISCUSSION AND CONCLUSIONS 

Examining the skin periodically is a simple and 

easy way to detect these tumours and an 

ophthalmologist should be consulted if any 

lesion develop. Urban photoprotection is a great 

challenge. The use of sunglasses to protect the 

eyes and eyelids from UV rays are associated 

with outdoor activities, however, daily solar 

exposure, during routine activities, such as 

walking, car or public transport, physical 

activities in schools and, especially, outdoor 

workers, is much more harmful to eye health 

than sporadic exposure
17

. Damage from 

occasional exposure to solar radiation is 

potentiated by the air pollution of urban 

centres
18

. New technological advances have 

contributed to the development of UV-blocking 

sunglasses and hats, useful to prevent the 

majority eyelid and conjunctival tumours. 

However, the sunscreen used regularly on face, 

when in close contact with the eyes creates 

sensitivity concerns. Indeed, there is still a need 

for sunscreens that do not irritate the eyes. 

Additionally, there is still a lack in sunscreen 

products suitable for ocular use. The need of a 

sunscreen for ocular use should include the 

development of a stable pharmaceutical 

formulation with the aim of preventing and 

protecting the eyes from damage caused by UV 

radiation that is safe, adapted to the eyes and 

does not promote eye irritation. 

In conclusion, this article reviews the types and 

risk factors related to the appearance of tumor 

lesions of the conjunctiva and eyelids. The most 

important risk factor observed was excessive 

exposure to solar radiation, which causes 

oxidative stress, DNA damage and the 

appearance of eyelid and conjunctiva tumors. 

Although not all tumors of the eyelid and 

conjunctiva can be prevented, but there are many 

procedures that can reduce the risk of 

developing these lesions. Early diagnosis is very 

important, since most of the cases detected at an 

early stage have a good cure rate with less 

invasive reconstructive surgical treatments and 

good aesthetic and functional results. 
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