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What’s New in Eyelid Tumors
Nora Silverman, MD, PhD, and Roman Shinder, MD, FACS

Abstract: Eyelid malignancies represent between 5% and 10% of all 
skin cancers. Basal cell carcinoma is the most common, followed by 
squamous cell carcinoma, sebaceous cell carcinoma, Merkel cell carcino‑
ma, and melanoma. The gold standard treatment for periocular epithelial 
malignancies is surgical excision. Given the constraints of the anatomy 
and function of the eyelids, excision with negative margins and recon‑
struction can be challenging. In cases of significant tissue invasion or 
metastasis, complete tumor removal may not be possible. This review 
examines the management of periocular skin cancer from diagnosis and 
staging, including the role of sentinel lymph node biopsy, to both surgi‑
cal and nonsurgical treatment. The development of targeted drug therapy 
against specific genetic mutations in cutaneous malignancies has allowed 
for the treatment of specific cancer cells with less systemic toxicity than 
more traditional treatments. 
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(Asia-Pac J Ophthalmol 2017;6:143–152)

Eyelid malignancies represent between 5% and 10% of all skin 
cancers.1 This review will focus on the most common eyelid 

malignancies, namely basal cell carcinoma (BCC), squamous cell 
carcinoma (SCC), sebaceous cell carcinoma (Seb Ca), Merkel cell 
carcinoma, and melanoma. The incidence of eyelid malignancies 
seems to differ in distribution across continents, with rates in the 
United States as high as 15.7 cases per 100,000 per year, as com‑
pared with significantly lower rates in Singapore at 5.1 cases per 
100,000 per year.1 Cook et al1 quantified the incidence of eyelid 
tumors in a predominantly white population and determined that 
BCC is the most common malignant eyelid tumor in whites. This 
finding has been replicated consistently throughout the literature, 
with BCC representing 85–95% of all eyelid malignancies, SCC 
representing 3.4–12.6%, Seb Ca representing 0.6–10.2%, and 
both melanoma and Merkel cell carcinoma representing less than 
1%.1–8  Cook et al1 also detailed the age‑adjusted incidence rates 
for SCC of the eyelid (2.42 and 0.67 cases for men and women 
respectively per 100,000 population per year) and for melanoma 
of the eyelid (0.08 cases per 100,000 population per year). Most 
periocular skin cancers are associated with ultraviolet radiation 
(UVR) exposure. Ultraviolet radiation induces the formation of 

carcinogenic photoproducts such as the cyclobutane‑pyrimidine 
dimer (CPD) and 6‑4 pyrimidine‑primidone, which induce DNA 
mutations.9 Ultraviolet radiation also causes local immune sup‑
pression, which, coupled with DNA abnormalities in both tumor 
suppressor genes and oncogenes, leads to the development of skin 
cancers.9 This review will cover the presentation and diagnosis 
of the aforementioned eyelid malignancies with a focus on cur‑
rent practices (both surgical and nonsurgical) for treatment. A 
PubMed search of English papers utilizing the terms eyelid, lid, 
cancer, carcinoma, malignancy, Mohs, basal cell, squamous cell, 
Merkel cell, melanoma, and sentinel lymph node was carried out 
in preparing this review.

Presentation of eyelid tumors 
and risk factors

Basal cell carcinoma
Basal cell carcinoma typically presents as a painless, nod‑

ular lesion with pearly raised edges, telangiectatic vessels, and 
central ulceration. More than 80% of BCC affects the head 
and neck, and 20% of these are periocular.10,11 The nodular 
histologic subtype is the most common, with sites of periocu‑
lar involvement from most to least common being the lower 
lid, medial canthus, upper lid, and lateral canthus.1 The rodent 
ulcer is a clinical variant of nodular BCC that may present 
with ulceration and scabbing. Patients typically complain that 
these lesions itch and bleed. The morpheaform subtype is a 
rare variant, which is often located in the medial canthus and 
associated with a higher rate of deeper infiltration and local 
recurrence. Morpheaform BCC can present as a solitary, pale 
yellow or skin‑colored lesion that is flat and poorly defined, 
and the extent of its infiltration in surrounding tissues can be 
difficult to assess clinically. Basal cell carcinoma in the medial 
canthal location is also associated with a higher risk of orbital 
invasion.4 All BCC subtypes typically grow slowly and insidi‑
ously, distort normal dermal architecture, and if located near 
the lash line, can result in madarosis. Risk factors for the de‑
velopment of all subtypes of BCC include advanced age, sun 
exposure especially in adolescence, smoking, fair skin with 
red or blonde hair and blue eyes, and immunosuppression. 
The incidence has been found to be higher in patients with 
Xeroderma Pigmentosum and Gorlin‑Goltz syndrome. Gor‑
lin‑Goltz, also known as basal cell nevus syndrome, is an au‑
tosomal dominant inherited condition that results in multiple 
physiologic abnormalities and an increased risk of developing 
multiple nonmelanoma skin cancers such as BCC at an early 
age. Characteristic abnormalities include keratocystic odonto‑
genic tumors, skeletal abnormalities, intracranial calcification, 
and distinct facies (frontotemporal bossing, mandibular prog‑
nathism, and hypertelorism).4 
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squamous cell carcinoma
Squamous cell carcinoma typically presents as a raised nod‑

ule or plaque with overlying keratinization, scaling, or ulceration 
typically in the elderly. Like BCC, SCC lesions are painless and 
slow‑growing. Squamous cell carcinoma may masquerade as 
chronic anterior blepharitis and can be easily misdiagnosed. The 
most common periocular sites are the lower eyelid and medial 
canthus, followed by the upper eyelid. These tumors can arise de 
novo or at sites of actinic/solar keratosis. The most significant 
risk factor for tumor development is exposure to UV light. Fair 
skin, immunosuppression, high fat diet, exposure to chemicals, 
cigarette smoking, and infection with human papillomavirus have 
also been shown to be risk factors.4,12,13 Local recurrence rates af‑
ter surgical resection have been reported as 2.4–36.9% at 5 years.4 
Squamous cell carcinoma has a tendency to be locally aggressive 
with resultant tissue destruction, perineural invasion with associ‑
ated cranial neuropathies (trigeminal and facial nerve most com‑
monly), and potential for orbital invasion.4 Regional lymph node 
metastasis has been reported to be as high as 24%, with common 
sites being the preauricular, parotid, and submandibular nodes.14  

sebaceous cell carcinoma
Sebaceous cell carcinoma commonly presents in elderly fe‑

males (mean age, 70–73) and is often misdiagnosed clinically, 
given similar clinical characteristics to more common entities 
including recurrent chalazion, blepharoconjunctivitis, benign 
sebaceous lesions, BCC, or SCC. In fact, pathologic diagnosis 
has been shown to be incorrect in up to 35% of cases.4 It arises 
from the meibomian or Zeis sebaceous‑secreting glands of the lid. 
Sebaceous cell carcinoma is more common in Asians and typi‑
cally affects the upper lid, given the higher density of meibomian 
glands found there. It can present as a solid, yellow nodule or as 
diffuse erythematous eyelid disease. Distortion of normal eyelid 
architecture is common with thickening, especially of the posteri‑
or lamella, and madarosis being common sequelae. A distinguish‑
ing feature of this malignancy is aggressive local extension and 
pagetoid (intraepithelial) spread, which allows the tumor to affect 
a significant amount of periocular tissue, including the epithelium 
of the palpebral and bulbar conjunctiva along with the cornea. 
Such intraepithelial spread can induce changes in the appearance 
of the conjunctiva manifested by injection, a papillary reaction, 
or by the development of small, yellow or gray subconjunctival 
lesions. Sebaceous cell carcinoma is also known to have skip le‑
sions and can therefore be multicentric involving multiple distinct 
eyelid locations. These features make Seb Ca difficult to excise 
en bloc.15 Sebaceous cell carcinoma can spread by direct orbital 
invasion or metastasize by either lymphatic or hematogenous dis‑
semination. After surgical excision, metastatic rates have been 
determined to be 8% to 18% for regional lymph nodes and 3% 
to 8% for distant sites.16 In a patient who has multiple sebaceous 
neoplasms, one should be suspicious for the possibility of Muir‑
Torre syndrome in which the patient is at increased risk to have 
visceral malignancy such as colon cancer. 

melanoma
Most melanomas arise de novo although there are 3 prema‑

lignant entities: congenital nevus, dysplastic nevus, and lentigo 
maligna (LM).17 A congenital nevus refers to a group of melano‑
cytes within the epidermis/dermis that is present during the first 

year of life. Risk of transformation to melanoma is reported as 
1–5%.17 Dysplastic nevi are typically flat lesions with poorly de‑
fined borders that can be tan, brown, or blue. In approximately 
30% of cases, dysplastic nevi can develop into melanoma.18 Len‑
tigo maligna refers to an irregularly shaped, pigmented lesion that 
develops slowly, most often in patients with a history of sun dam‑
age. Lentigo maligna is thought to represent melanoma in situ and 
is considered malignant melanoma once it has invaded the dermis. 
These lesions can affect sun‑exposed areas of the head and neck 
and typically are seen in older individuals. Exposure to sunlight 
is the most important carcinogenic factor in the transformation of 
normal melanocytes into malignant melanocytes. Other known 
risk factors include ingestion of arsenic‑containing fluids, expo‑
sure to insecticides, and frequent use of tanning beds.17 Superfi‑
cial spreading melanoma is the most common subtype, followed 
by nodular melanoma. These lesions can be either pigmented 
or nonpigmented, and thus diagnosis can be challenging. The 
American Cancer Society has developed the ABCDEs to serve 
as a guideline for diagnosis of early melanoma. “A” refers to le‑
sion asymmetry, “B” refers to border irregularity, “C” refers to 
color variegation, “D” refers to diameter (typically >6 mm), and 
“E” refers to the evolving nature of the lesion over time. Lesions 
with these features are concerning for malignancy. Biopsy is the 
gold standard method to determine depth of invasion (Breslow 
thickness). On histopathology, the presence of ulceration, mito‑
ses, lymphatic invasion, and host response (the presence of tumor 
infiltrating lymphocytes) all have important roles in determining 
prognosis.19 Permanent sections are required for surgical margin 
control and before surgical reconstruction, as frozen sections do 
not accurately allow for determination of normal versus malig‑
nant melanocytes.20 A recent publication by Yin et al21 suggested 
that establishing clear margins in eyelid melanoma required more 
than 1 excision in approximately 30% of patients.

merkel cell carcinoma
Merkel cell carcinoma is a rare and aggressive neuroendo‑

crine skin malignancy. It typically presents as a violaceous solitary 
nodule with or without telangiectatic vessels and ulceration. Most 
commonly seen in the elderly, it can be misdiagnosed as a cha‑
lazion, keratoacanthoma, or BCC. The lesion typically increases 
in size relatively rapidly, with reports of significant change seen 
within weeks to months.22 This malignancy most commonly af‑
fects the upper eyelid and is strongly associated with madarosis. 
Risk factors for development include sun exposure, immunosup‑
pression,23 and exposure to polyomavirus.24 Diagnosis is often 
delayed due to improper initial clinical assessment. Lymphatic 
spread is to the preauricular and submandibular lymph nodes. 
Within 18 months of initial diagnosis, two thirds of patients have 
been reported to have regional lymph node metastases and one 
third have distant metastases.25

diagnosis of eyelid malignancies
The diagnosis of eyelid malignancies typically begins with 

an incisional biopsy. Based on history and clinical appearance of 
the lesion, the physician should alert the pathologist to the sus‑
pected malignancy and always practice sound surgical tissue han‑
dling and orientation. In cases of suspected Seb Ca, a full thick‑
ness lid biopsy is preferred, given the possibility of skip lesions 
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so as not to miss sampling the desired pathology. Traditionally, 
the specimen was sent fresh in saline to the pathologist so that 
special confirmatory lipid stains such as Oil Red‑O and Sudan 
Black could be used, as lipid would otherwise be processed out of 
the specimen when sent in formalin. Newer immunohistochemi‑
cal stains allow confirmation of Seb Ca in formalin fixed tissues. 
In cases of Seb Ca suspicious of harboring pagetoid spread, map 
biopsies are suggested to investigate extent of local disease before 
definitive treatment. Suspicion of melanoma warrants a biopsy 
to incorporate the full depth of malignancy to assess the depth of 
invasion (Breslow thickness), as this has important implications 
for overall prognosis. Confirmatory immunohistochemical stains 
aiding in classification of melanotic lesions include S‑100, Ki‑67, 
and HMB‑45. Cytokeratin 20 is a fairly specific marker of Merkel 
cell carcinoma, as are the neuroendocrine markers synaptophysin, 
chromogranin A, and neuron‑specific enolase. 

staging eyelid carcinomas
The American Joint Committee on Cancer (AJCC) was es‑

tablished in 1959 as a means to classify cancer, help physicians 
determine the most effective treatment modality, and define both 
prognosis and surveillance strategies.26 The publication of the 
seventh edition of the AJCC in 2009 expanded on the ability to 
characterize eyelid carcinomas. Table 1 presents the AJCC sev‑
enth edition classification for eyelid carcinomas, whereas Table 
2 enumerates the changes made from the prior edition. Orbital 
radiography allows the investigation of potential intra‑ and extra‑
orbital invasion when clinically warranted. In a study by Shinder 
et al,26 the authors aimed to evaluate the feasibility of using the 
AJCC classification system for eyelid carcinomas at initial pre‑
sentation. In a retrospective staging of 27 patients, the authors 

taBle 1. AJCC Seventh Edition Classification for Eyelid Carcinomas

Primary tumor (T)
    TX
    T0
    T1
    Tis
    T2a
    T2b
    T3a
   
    T3b
    T4
Regional lymph nodes (N)
    NX
    cN0
    pN0
    N1
Distant metastisis (M)
    MX
    M0
    M1

TNM Category

Primary tumor cannot be assessed
No evidence of primary tumor
Carcinoma in situ
Tumor ≤ 5 mm not invading tarsal plate or lid margin
Tumor > 5 mm ≤ 10 mm, or tumor of any size invanding tarsal plate or lid margin
Tumor > 10 mm ≤ 20 mm, or tumor of any size involving full thickness eyelid
Tumor > 20 mm, or tumor of any size invading ocular or orbital structures, or tumor of any size with perineural 

invasion
Tumor of any size complete resection of which would require enucleation, exenteration, or bone resection
Tumor of any size not resectable due to invasion of cular, orbital, or craniofacial structures including brain

Regional lymph nodes cannot be assessed
No regional lymph node metastasis based on clinical exam or imaging
No regional lymph node metastasis based on lymph node histopathology
Regional lymph node metastasis

Distant metastasis cannot be assessed
No distant metastasis
Distant metastasis

Description

Data adpated from Orbit 2011;30:202–207.

concluded that BCC, SCC, Seb Ca, and Merkel cell carcinoma 
could be classified using the TNM system and that such docu‑
mentation, both clinically and in the scientific literature, will al‑
low for a more uniform classification of eyelid carcinomas.26

surgical management
The standard treatment for all eyelid carcinomas is surgical 

excision with negative margins, although controversy still exists 
regarding the recommended margins for each specific malignan‑
cy.9 Mohs micrographic surgery has become the most common 
method of managing both BCC and SCC. The benefits of this 
procedure lie in its capacity to determine margin control during 
excision and preserve the greatest amount of normal tissue. This 
is especially significant in the eyelid and medial canthus, where 
large excisions can have devastating effects on the appearance 
and function of the eyelids. Both frozen and permanent section‑
ing have been used for histologic assessment of surgical margins. 
There does not seem to be a consensus in the literature regard‑
ing the preferred margin control technique for nonmelanoma 
malignancies.

A vital component to control of BCC is complete excision of 
the primary tumor, as many BCCs have conspicuous spread that 
may be difficult to evaluate at the initial excision.27 With com‑
plete excision, nodular BCC has shown a cure rate of 85–95%.28 
Typical surgical margins for BCC are 2–3 mm, whereas more ag‑
gressive carcinomas such as Seb Ca, Merkel cell carcinoma, and 
melanoma require larger margins.29,30 The method of evaluating 
surgical margins has been of great interest in the literature. In a 
study of 145 patients with primary eyelid BCC, Conway et al29 
compared the efficacy of resection and long‑term recurrence af‑
ter excision using intraoperative frozen section control (IFS) with 
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taBle 2. Summary of Changes From the Prior (Sixth) Edition to the Seventh Edition AJCC Cancer Staging Manual

T3 was redefined, and the lesions were divided into T3a and T3b.
T4 was redefined.
A section on “Lymph Node Staging” was added.
N0 was redefined and divided into cN0 (no reginoal lymph node metastasis based on clinical evaluation or imaging) and pN0 (no regional lymph node 
metastasis based on lymph node biopsy).
Stage groupings were defined and added.
A “Biomarkers” section was added.
A “Data Field Modifiers” section was added.

•
•
•
•

•
•
•

clinical control (intraoperative biomicroscopy). In cases in which 
IFS was performed, the surgical margin was 3–4 mm, whereas in 
cases managed without IFS the margin was larger at 4–8 mm.29 
No recurrences were observed in patients who had tumor‑free 
margins, whereas almost 10% of patients with positive tumor 
margins and 10% of patients treated with clinical control showed 
evidence of recurrence at 5‑year follow‑up.29 In a later study of 
385 patients with primary BCC, Jebodsingh et al31 showed that re‑
currence rates were not significantly different between those who 
underwent Mohs micrographic surgery and those treated with 
permanent section margin control. Levin et al32 showed effective 
resection of periocular BCC may be possible with smaller (1 mm) 
margins using frozen section margin control.

As aforementioned, surgical margins for more aggressive 
eyelid malignancies are typically larger than in cases of BCC. In a 
study by Peters et al,29 local control of Merkel cell carcinoma was 
achieved by wide excision with 5‑mm margins. All eyelid lesions 
in this study were smaller than 2 cm and confined to the eyelid.29 
The authors concluded that histologic confirmation of tumor‑free 
margins either through frozen section or Mohs micrographic sur‑
gery is a reasonable means of management.29 Although there ex‑
ists no consensus, a surgical margin of 5 mm when feasible is a 
reasonable goal for Seb Ca, Merkel cell carcinoma, and melano‑
ma, which present both functional and aesthetic challenges during 
larger reconstructions. Many practitioners recommend surgical 
excision with wider margins (up to 2 cm) in cases of Merkel cell 
carcinoma in sites outside the periocular region. Given the disfig‑
uring sequelae such margins would produce in the eyelid, this is 
not practical in the periocular region. 

sentinel lymPh node BioPsy
All eyelid malignancies have a tendency to spread via lym‑

phatics before hematogenous spread.4 Human cadaver studies 
have shown that the parotid lymph nodes receive lymphatic drain‑
age from the lateral portions of the upper and lower eyelids and 
that the submandibular nodes drain the medial upper and lower 
eyelids.33 Rates of regional lymph node metastasis have been re‑
ported to be 7–24% in SCC,15,34 7–30% in Seb Ca,16,35,36 21% in 
Merkel cell carcinoma,29 and 11% in melanoma.37 Due to the po‑
tential of lymph node disease in these malignancies, many prac‑
titioners utilize sentinel lymph node biopsy (SNLB) as part of 
tumor staging. 

Sentinel lymph node biopsy provides a minimally invasive 
method of extracting information about regional lymph nodes 

Data adpated from Orbit 2011;30:202–207.

without a complete lymph node dissection.38 It allows investiga‑
tion of microscopic lymph node metastatic disease if warranted 
when no lymphadenopathy is detected by either clinical palpation 
or radiography. Before SLNB was favored as a practice, nodal 
metastases were ruled out through radiography and fine‑needle 
aspiration.39

Sentinel lymph node biopsy is performed as follows: SLN 
identification begins with preoperative lymphoscintigraphy 1–2 
days before the planned biopsy. A tracer (dye or 99m technetium‑
labeled sulfur colloid) is injected into the tissue surrounding the 
tumor. If technetium is used, the uptake is mapped using a gamma 
probe at the draining lymph node basin. The first draining lymph 
node (sentinel node) is then excised and evaluated histologically.4 
Depending on lymphatic draining patterns, up to 5 lymph nodes 
are removed during SLNB.39 If the SLN does not show histologic 
evidence of disease, it is unlikely that the malignancy has spread 
to the lymph nodes. If the SLN is positive, however, the disease 
is defined as metastatic and the patient can be offered adjunctive 
therapy.38 Savar and Esmaeli38 reported that SLNB takes 30–90 
minutes and that performing this procedure at the same time as 
surgical excision of the primary eyelid tumor is recommended. In 
a retrospective review of 25 patients with eyelid Seb Ca who un‑
derwent SLNB, Ho et al39 determined that the procedure was safe, 
effective, and associated with very low risk. The only adverse ef‑
fect was temporary weakness of the marginal mandibular branch 
of the facial nerve in 3 patients.39

There are several reports that support the use of SLNB in 
cases of aggressive eyelid malignancy. In 2011 Savar et al40 de‑
scribed a positive SLN in a patient with eyelid Seb Ca. Shortly 
thereafter, Esmaeli et al35 determined that in cases of Seb Ca and 
Merkel cell carcinoma, lesions T2b (>10 mm) or higher are asso‑
ciated with increased risk of metastasis to regional lymph nodes.35 
Their conclusion was that SLNB in the setting of Seb Ca allows 
for the identification of micrometastases and influences the AJCC 
stage of the tumor. Such information is important for prognosis 
and allows for a faster initiation of adjunctive therapy. In cases 
of eyelid melanoma, tumor thickness greater than 1 mm and the 
presence of more than 1 mitotic figure per high power field have 
been correlated with SLN positivity.39,41 One study showed that 
the survival rates for patients with melanoma who had immediate 
lymphadenectomy was greater than for those who had delayed 
lymphadenectomy.42 Differences in lymphatic draining patterns 
among patients can result in the removal of a different number of 
lymph nodes during SLNB ranging from 1–5.41,43  

Some practitioners do not support SLNB, citing that  
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micrometastases are not clinically significant and may never 
progress to advanced disease.44 Furthermore, opponents reason 
that SLNB subjects patients to potentially unnecessary surgical 
procedures and radiation, both of which carry morbidity risks and 
accrue significant health care costs. Results from the Multicenter 
Selective Lymphadenectomy Trial, which compared wide local 
excision of melanoma with wide local excision plus SLNB for 
nonocular disease, indicated that although SNLB did not allow 
for an overall survival benefit, it did provide important prognostic 
information and guided treatment.38,42 Future large scale studies 
that correlate specific clinical and histologic features of aggres‑
sive eyelid malignancies with SLN positivity will likely lead to 
improved patient selection for this procedure.38

adjunctive treatment modalities
As mentioned previously, surgical excision of eyelid carci‑

nomas remains the gold standard treatment regimen. However, 
removal of a large amount of tissue in the eyelid and difficult 
reconstructions can result in suboptimal functional and aesthetic 
outcomes. Potential complications include ptosis, lid retraction, 
lagophthalmos, trichiasis, chronic epiphora, entropion, ectropion, 
and exposure keratitis or corneal ulcer development.11,45 In cases 
of aggressive tumor types, local or perineural invasion, and lym‑
phatic or distant metastatic disease, adjuvant therapies including 
cryotherapy, radiation therapy, chemotherapy, and lymph node 
dissection can be considered. 

Primary or adjuvant radiotherapy remains controversial in 
the management of eyelid carcinoma. Certain malignancies are 
particularly radiosensitive, such as Merkel cell carcinoma, and 
thus radiation is considered an integral part of treatment. Some 
practitioners recommend radiation to the primary tumor bed at 
diagnosis in the setting of Merkel cell carcinoma, given its high 
rate of metastasis.38 In the setting of positive lymph node metas‑
tases, most practitioners favor complete neck dissection followed 
by adjuvant radiation to the eyelid tumor bed.15 The radiation is 
thought to better achieve local control of disease, although reports 
suggest that despite its favorable response to radiation, survival 
rates may not actually be improved.4 Some malignancies such as 
Seb Ca have been considered radio‑resistant, but recent reports 
detail its response to a dose of more than 55 Gy.46 Adverse effects 
of periocular radiation therapy include keratopathy, cataract, der‑
matitis, optic neuropathy, and retinopathy. 

Topical or localized chemotherapy can be useful in the set‑
ting of patients in whom surgery is deferred or who have posi‑
tive surgical margins in certain situations. Treatments include 
imiquimod 5% cream, mitomycin C eye drops, interferon alpha‑2 
B eye drops or injection, and 5‑fluorouracil eye drops.4 Systemic 
chemotherapeutic agents are typically reserved for patients with 
metastatic disease.38 

Cryotherapy also serves as a potential adjunct when treating 
locally aggressive tumors such as Seb Ca and can be applied to 
surgical margins or in areas of pagetoid disease.47 Cryotherapy 
is also helpful in cases in which clear surgical margins are not 
achieved during lid malignancy excision or in cases in which pa‑
tients are not good surgical candidates or defer surgery. The dou‑
ble freeze‑thaw technique is the most commonly utilized method 
of cryotherapy. There are fewer side effects with cryotherapy than 
radiation therapy, and these include temporary chemosis and skin 
changes including depigmentation.

This review will focus on a select number of treatments de‑
signed as targeted therapies for eyelid malignancies not amenable 
to surgical excision due to extensive local invasion or metastatic 
disease. 

Basal cell carcinoma and vismodegiB
The pathogenesis of BCC has been linked to activation of the 

hedgehog pathway, a cascade which is important during embryo‑
genesis but normally inactive in adults.48,49 Specifically, BCC has 
been associated with a mutation in the patched 1 gene (PTCH1) 
located at 9q22.3.50 In 1996, 2 groups showed that this mutation 
was linked to basal cell nevus syndrome.48,51 Since then, muta‑
tions in PTCH1 have been implicated in sporadic cases of BCC 
as well.52 Patched‑1 transmembrane receptor (Ptch‑1 R) is a trans‑
membrane protein activated by hedgehog, which inhibits a down‑
stream receptor called smoothened (Smo) (Fig. 1).8,53 A mutation 
in this pathway allows for hedgehog protein binding to Ptch‑1 and 
reversal of the normal inhibition of Smo. In vivo studies compar‑
ing BCC with normal skin have found that downstream transcrip‑
tion factors of the hedgehog pathway are upregulated in BCC.54 
The result of an activated hedgehog pathway is cellular prolifera‑
tion, angiogenesis, and tumorigenesis (Fig. 1).8,55,56  

Vismodegib is a hedgehog pathway inhibitor that was ap‑
proved in 2012 for treatment of locally advanced or metastatic 
BCC.5,57 Vismodegib binds to Smo and prevents activation of 
hedgehog target genes.58,59 In the phase 1 multicenter, internation‑
al, 2‑cohort, nonrandomized study of vismodegib, patients with 
metastatic BCC who had inoperable disease were treated with 
150 mg of vismodegib daily.57 Results indicated that the objective 
response rate for patients with widespread disease, according to 
independent review, was 30%.57 In patients with locally advanced 
disease, the response rate was 43%.57 In the phase 2 trial of vis‑
modegib, which evaluated its efficacy in operable BCC, patients 
received the same dose of medication after primary excision with 
Mohs micrographic surgery.60 The first cohort was evaluated after 

figure 1. The hedgehog protein activates Ptch-1 R, which inhibits a 
downstream receptor called Smo. A mutation in this pathway allows 
for hedgehog protein binding to Ptch-1 and reversal of the normal 
inhibition of Smo. Reprinted with permission from Nat Rev Cancer 
2003;3903–3911.
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12 weeks of vismodegib treatment; the second cohort was evalu‑
ated after a 12‑week course followed by a 24‑week observation 
period; and the third cohort received treatment over the course of 2  
8‑week treatment periods separated by a 4‑week drug holiday.60 
Results revealed that although the predefined clinical histologic 
clearance rate of more than 50% was not met in cohorts 1 and 
3, vismodegib was well tolerated and showed side effect revers‑
ibility when discontinued.60 The most frequent adverse effects 
included muscle spasms (76%), alopecia (58%), and dysgeusia 
(50%), with 5 (7%) patients terminating treatment due to an ad‑
verse event.60 

There are several reports highlighting the efficacy of vis‑
modegib for periocular BCC. Gill et al61 in their prospective ob‑
servational series evaluated the visible tumor response rate and 
tolerability of vismodegib for periocular and orbital BCC in 7 pa‑
tients with recurrent, locally advanced nonsurgical BCC. Patients 
received 150 mg of vismodegib daily until maximum clinical re‑
sponse was noted, the tumor progressed, or the patient could not 
tolerate adverse effects.61 Results indicated that 29% of patients 
demonstrated complete clinical regression, 25% had more than 
80% partial clinical regression, 29% showed less than 35% par‑
tial clinical regression, and 14% (1 patient) progressed.62 Adverse 
reactions were noted in 6 patients (86%) and included the previ‑
ously mentioned side effects.61 Mean treatment duration was 11 
weeks (range, 4–16 weeks) with a mean follow‑up of 7.3 months 
(range, 5–10 months).61 The authors concluded that vismodegib is 
a well‑tolerated and effective treatment option for periocular and 
orbital BCC in roughly half of all cases.61 Kahana et al62 reported 
a case of recurrent orbital BCC treated with vismodegib that re‑
sulted in near total tumor shrinkage, which allowed for complete 
excision with clear surgical margins. Ozgur et al63 conducted a 
retrospective interventional series studying vismodegib effica‑
cy in 12 patients with orbital or periocular locally advanced or 
metastatic BCC or basal cell nevus syndrome. Overall response 
rate was 86% for patients with nonmetastatic locally advanced 
disease, 100% for patients with basal cell nevus syndrome, and 
33% for patients with locally advanced and metastatic disease.63 
In total, 70% of patients with locally advanced orbital or perior‑
bital BCC achieved either a partial or complete response to vis‑
modegib and the remainder had stable disease.63 Six patients with 
at least T3b disease avoided exenteration due to treatment.63 Two 
patients developed progressive disease after a complete response 
was achieved for 38 months and stable disease achieved for 16 
months, respectively.63 All study patients developed grade 1 drug 
toxicity including muscle spasms (12 patients), weight loss (10), 
dysgeusia (9), alopecia (9), decreased appetite (5), and fatigue 
(4), whereas 5 patients reported grade 2 adverse events.63 The au‑
thors concluded that vismodegib produces a significant clinical 
response in most patients with advanced or metastatic periocular 
BCC or basal cell nevus syndrome and can avoid exenteration in 
some patients while causing manageable drug‑related adverse ef‑
fects in most patients.63 

Although vismodegib appears to have great promise in the 
treatment of BCC, it has some limitations. The cost of vismo‑
degib can be inhibitory for patients at approximately $7,500 
per month.64 In addition, the inhibitory action of vismodegib on 
smoothened does not change the underlying mutation in patched 
homologue 1, which is believed to be the driver of BCC forma‑
tion. Continued signaling of the hedgehog pathway was shown to 
be a requisite for sustained growth of established BCC in a mouse 

model of BCC.65 Therefore, upon discontinuation of the medica‑
tion, the underlying drive for proliferation is uninhibited. In a ran‑
domized trial of 41 patients with basal cell nevus syndrome, tu‑
mor regrowth was evident after discontinuation of vismodegib.66  
Nonetheless, vismodegib remains an important treatment option 
in the management of advanced BCC.

Basal cell carcinoma and imiquimod
Topical therapies have recently come into favor for cutaneous 

neoplasias. Imiquimod is a synthetically derived imidazoquino‑
line amine, which is approved for the treatment of genital warts, 
actinic keratosis, and superficial basal cell carcinoma.67,68 Imiqui‑
mod exerts antitumor behavior through multiple mechanisms. It 
is a synthetic agonist of toll‑like receptor (TLR) 7 and TLR 8 on 
neutrophils, dendritic cells, and macrophages.69 Toll‑like receptor 
activation induces the transcription of nuclear factor-κB and the 
release of interferon-α, tumor necrosis factor-α, and interleukin-
12.69–71 This induces both a Th1‑weighted immune response and 
Fas receptor/caspase‑dependent pathway activation, which pro‑
motes pro‑apoptotic activity against tumor cells.72–74 Imiquimod 
has thus been deemed an “immune response modifier” that is be‑
ing used in cases where surgical excision is not possible.75

Patients with large periocular BCC lesions for which excision 
would cause significant aesthetic and functional compromise are 
good candidates for topical imiquimod cream. There are several 
reports of efficacy in BCC and SCC of the periocular region.76,77 
De Macedo et al11 recently evaluated the efficacy of daily appli‑
cation of imiquimod cream to large BCC eyelid lesions (up to 20 
mm in diameter or 30 mm if involving the medial canthus) without 
infiltration of deeper tissues on palpation. Treatment continued 5 
days per week for 8–16 weeks until the lesion became undetect‑
able by slit lamp exam.11 Results indicated that 17 of 19 patients 
had complete clinical clearance at 3‑month follow‑up.11 Biopsy 
showed tumor‑free histology of 89.5% patients at 3 months and 
84.2% at a mean study end of 39.5 months.11 Adverse effects of 
topical treatment included conjunctivitis, keratitis, foreign body 
sensation, lacrimation, decreased vision, and ectropion.11 Of note, 
side effects resolved after treatment termination. Before this 
study, the highest cure rates with imiquimod were after treatment 
for 12 weeks, with approximately 60% efficacy in the setting of 
3 applications per week, 70% with 5 applications, and 76% with 
7 applications.68,78

melanoma and imiquimod
Since the first report by Ahmed et al79 in 2000, imiquimod 

has become a viable treatment option for patients with melanoma 
in situ who are unable or unwilling to undergo surgical resection.70 
There are numerous reports in the literature which suggest that 
off‑label use of topical 5% imiquimod cream is a successful treat‑
ment for melanoma in situ.80–82 In a case report of a patient with 
LM who had evidence of positive margins on histologic analysis 
after several surgical excisions, imiquimod 5% was applied to the 
surgical site for 12 weeks.82 At the end of treatment, the patient 
had clinical clearance of disease, which was maintained for the 6‑
month follow‑up period.82 Bratton et al83 recently described a case 
of a patient with conjunctival primary acquired melanosis without 
atypia, which ultimately transformed into LM. Workup revealed 
extensive involvement of the lids and globe and the patient opted 
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for topical treatment as opposed to orbital exenteration.83 The pa‑
tient was treated with imiquimod 3 times weekly for 3 months, 
followed by 5 times weekly for 1 month, and received concurrent 
cryotherapy at months 1, 2, and 3.83 Interferon‑alpha2b ophthal‑
mic solution was also applied to the conjunctiva 4 times daily.83 
After 4 months, both the eyelid and conjunctival pigmentation 
resolved completely.83 Even more recently, Elia et al70 reported on 
the treatment of 12 patients with periocular melanoma in situ with 
daily imiquimod cream either as primary or adjunct therapy for 
a mean of 3.9 months. Results revealed that in all of the patients 
who were able to tolerate the topical treatment, there was com‑
plete histological and clinical clearance of disease with a median 
follow‑up of 18 months.70 The most common adverse effects of 
treatment were a local cutaneous and conjunctival inflammatory 
response, with 1 patient terminating treatment with residual dis‑
ease because of local irritation from the medication.70 The more 
significant adverse effect reported has been staphylococcal kera‑
titis requiring antibiotics.84 If patients are able to tolerate these 
sequelae, topical treatment allows for globe salvage and avoid‑
ance of surgery with often excellent cosmetic outcome.83 Close 
surveillance and follow‑up of these patients is required.

  

squamous cell carcinoma and ePidermal 
growth factor recePtor inhiBitors

The discovery of underlying genetic mutations of the hedge‑
hog pathway in BCC pathogenesis has spurred research into 
targeted drug therapy for other cutaneous malignancies. Similar 
discoveries regarding the role of epidermal growth factor recep‑
tor (EGFR) in SCC has allowed for targeted therapy in inoperable 
cases of SCC of the orbit and periocular region.85,86 Epidermal 
growth factor receptor, also known as HER1 or ErbB1, is an ex‑
tracellular transmembrane receptor kinase that can be activated 
via the binding of multiple ligands such as EGF, epiregulin, and 
transforming growth factor-α.87 Epidermal growth factor receptor 
binding induces the formation of either a homodimer or heterodi‑
mer with another member of the ErbB family of receptors (Fig. 
2).86,88 The effects of EGFR activation within keratinocytes are 

antiapoptotic, including increased cellular proliferation/migration 
and blockage of cellular differentiation and severe epidermal dis‑
organization and invasion (Fig. 2).89,90 Squamous cell carcinoma 
has been characterized by overexpression of EGFR, noted in 78% 
of cutaneous SCC cells and 62% of actinic keratoses.8,91 

The first clinical trial investigating the use of EGFR inhibi‑
tors evaluated the efficacy of cetuximab, a chimeric mouse‑hu‑
man IgG1 monoclonal antibody, which competitively inhibits 
EGF binding to its receptor.8 In 2006 cetuximab was approved 
for locally or regionally advanced head and neck SCC either as a 
single therapy or in combination with radiation. Erlotinib, which 
reduces the autophosphorylation of the EGFR, causes cell cycle 
arrest at the G1 phase. Gefitinib, which has a similar mechanism 
to erlotinib, has been shown to decrease EGFR phosphorylation 
in vitro.92 It is currently being examined for treatment of cuta‑
neous SCC of the head and neck. El‑Sawy et al93 have reported 
both clinical and radiologic tumor response to EGFR inhibitors 
in 3 patients (2 with cetuximab, 1 with erlotinib) with locally ad‑
vanced cutaneous SCC of the periocular skin with orbital exten‑
sion.94 The most common adverse effect of EGFR inhibitors is an 
acne‑like rash, the appearance of which seems to correlate with 
greater clinical response in the setting of non‑small cell lung can‑
cer.95,96 Gefitinib often induces diarrhea and fatigue before rash 
development,95 and erlotinib has been associated with ocular ad‑
verse effects such as conjunctivitis and ectropion.96 Future, larger 
scale studies are needed to evaluate the efficacy of these targeted 
therapies in cases of eyelid and periocular SCC. 

Prognosis
Cure rates without recurrence for BCC after surgical resec‑

tion with negative margins is excellent. Recurrence rates approach 
40% at 5 years with incomplete resection.4 Morbidity and rarely 
mortality arise form secondary extension from longstanding or 
recurrent tumors, especially in the medial canthus, to involve 
the orbit, paranasal sinuses, and brain. Local recurrence rates for 
SCC are variable, with rates from 2.4–36.9% at 5 years.4 Regional 
lymph node metastasis (reported as high as 24%) is much more 
common than distant metastasis. Like BCC, the majority of mor‑
bidity and mortality for SCC is due to local extension of primary 
disease. In cases of Seb Ca, rates of metastasis to regional lymph 
are cited to be as high as 30%.4 Esmaeli et al35 determined patients 
with Seb Ca tumors with T category of T2b or worse were more 
likely to have regional lymph node metastases at diagnosis.35 Ad‑
ditionally, disease‑related survival was poorest in patients with 
T3a or worse tumors.35 Reports have indicated that at initial di‑
agnosis of Merkel cell carcinoma almost two thirds of patients 
have local lymph node involvement and within 18 months show 
evidence of metastatic disease.4 Survival rates are poorer in male 
patients and in tumors larger than 2 cm with extension beyond the 
dermis.19 In cases of melanoma, positive sentinel lymph node and 
poorer prognosis is related to a Breslow thickness greater than 
0.75 mm, male sex, periocular location, and ulceration.18 On his‑
topathology of all eyelid lesions, the presence of increased mitotic 
figures is associated with more aggressive tumor behavior.

conclusions
The gold standard treatment of eyelid carcinomas is surgical 

resection with clear margins. The management of unresectable 

figure 2. Binding of EGFR induces the formation of a heterodimer with 
the ErbB receptor family. EGFR activation within keratinocytes induces 
anti-apoptotic changes including cellular proliferation and inhibition of 
differentiation.
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eyelid or periocular carcinoma has recently evolved from exen‑
teration and high dose radiation therapy, both of which can lead to 
disfigurement and significant patient morbidity. The development 
of targeted drug therapy against specific genetic mutations in cu‑
taneous malignancies allows for the destruction of specific cancer 
cells and less systemic toxicity. The use of these treatments for 
lid malignancy is still in its infancy. Future larger scale studies 
are needed to evaluate the most effective means of treatment in 
locally advanced or metastatic disease.
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