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ARTICLE INFO ABSTRACT

Keywords: Introduction: Basal cell carcinoma (BCC) occurrences in the conjunctiva are exceptionally rare. These lesions
Basal cell carcinoma become exceedingly rarer next to an adjacent area of squamous cell carcinoma. A collision tumor of both basal
Conjunctiva

cell and squamous cell carcinoma is infrequently encountered in the literature.

Case presentation: An elderly male patient was evaluated for concern of ocular surface squamous neoplasia on his
left conjunctiva. The lesion appeared as a tan-white elevated lesion with atypical vessels in papillary fronds. The
patient underwent surgical excision of the lesion, and the tissue was sent to ocular pathology for histopathologic
evaluation. The final diagnosis was basal cell carcinoma and squamous cell carcinoma. The two tumors of both
basal cell carcinoma and squamous cell carcinoma were juxtaposed with an abrupt transition zone with no
fluidity of differentiation. The lesion had typical features for BCC with positive stain for Bcl-2, P63, P53, CD10,
and BerEP4. Additionally, the SCC region stained positive for EMA, P63, and P53.

Conclusion: We report a single lesion of the conjunctiva with features of both basal cell carcinoma and squamous
cell carcinoma. This case report describes a unique case of two independent neoplasms of the conjunctiva. This
further adds to the literature of collision tumors to characterize the lesion with appropriate immunohisto-

Squamous cell carcinoma
Collision tumor

chemical analysis.

1. Introduction

Primary basal cell carcinoma (BCC) of the conjunctiva is rarely
documented in the literature.' ® Eyelid BCC comprises about 20% of all
BCC and is most commonly found on the lower lid followed by the
medial canthus, upper lid, and lateral canthus.” The location of BCC in
sun-exposed areas reflects the risk factor of ultraviolet light exposure.’
Other factors associated with BCC are toxic substance exposure, radio-
therapy, immunosuppressed status, and a history of skin cancers in
family members.® Previous reports of a BCC tumor originating from the
conjunctiva are exceedingly rare, but have been described, usually
presenting as an elevated nodule with vessels. *’

Squamous cell carcinoma (SCC) of the conjunctiva has a much higher
incidence of conjunctival involvement.'” Invasive SCC of the conjunc-
tiva is the end stage of a spectrum of ocular surface disorders called
ocular surface squamous neoplasia (OSSN).!! Risk factors include UV
light, allergic conjunctivitis, HIV/AIDS, and human papilloma virus.'®*!
SCC can present commonly with conjunctival injection, irritation of the
eye, and photophobia.'»'? Most often a white lesion appears on the
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ocular surface with dilated “feeder” vessels.'’

The co-existence of both BCC and SCC is rarely reported in the lit-
erature.'>'° The co-existence of two distinct carcinomas in one biopsy
specimen has been referred to as a collision tumor.'® We describe a
unique case of BCC and SCC of the conjunctiva and further characterize
the lesion with appropriate immunohistochemical analysis.

2. Case Presentation

An elderly male patient with a past medical history of conjunctival
intraepithelial neoplasia of the right eye five years prior, cutaneous
actinic keratosis, and basal cell carcinoma was evaluated for concern of
OSSN on his left conjunctiva. Clinical examination revealed a prominent
lesion at 2 o’clock with elevation and atypical vessels in papillary fronds
(Fig. 1). The left eye limbal and conjunctiva lesion measured 13 x 5 x 1
mm and was tan-white in color (Fig. 1). The patient underwent surgical
excision of the lesion. The tumor extended from the limbus with two-
thirds of the lesion extending onto the corneal surface. The conjunc-
tiva was incised to bare sclera extending posterior several millimeters
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into conjunctiva that grossly appeared normal. The conjunctiva was
undermined with Wescott scissors anteriorly to the limbus. A 69 Beaver
blade was used to debride the corneal epithelium centrally and then
extend peripherally under the growth, which did not violate Bowman’s
layer. Once the conjunctival extent and the corneal extent were under-
mined to the limbus, a combination of sharp and blunt dissection
allowed removal from the limbal base. Erasure cautery was used to
control surface bleeding from the sclera. A double-freeze thaw cryo-
therapy to the edges of the conjunctiva resection was done. A piece of
amniotic membrane, 1.0 cm by 1.5 cm was used to cover the exposed
sclera areas. The membrane was secured with Tisseel fibrin glue. A soft
contact lens was placed over the cornea as a bandage due to the un-
derlying corneal epithelial defect. The tissue was sent to ocular pathol-
ogy for histopathologic analysis. The final diagnosis confirmed the
presence of both BCC and SCC with the deep margins positive for re-
sidual BCC. No topical chemotherapeutic was utilized, and due to the
patient’s age, he elected to undergo observation. To date, there has been
no evidence of recurrence of the lesion.

Histopathologically, the BCC and SCC components were juxtaposed
with an abrupt transition zone, lacking any evidence of gradual differ-
entiation between the two tumor types (Fig. 2). Transitioning epithelium
from conjunctiva to cornea could be seen indicating that the specimen
may be involving the limbus. Furthermore, genetic sequencing was not
performed on the tissue which could have provided additional insights
into the molecular characteristics and behavior of the tumors.

For definitive tissue diagnosis of this rare combination of lesions,
three hematoxylin and eosin (H&E)-stained sections were examined.
EMA, p53, p63, CD10, cytokeratin (CK) 7, and BerEP4 immunohisto-
chemistry as well as a PAS stain were also performed. The slides showed
conjunctival epithelium with stratified squamous epithelium, mild
keratinization, and rare goblet cells. The epithelium was acanthotic,
with one area containing multiple clusters of atypical basaloid cells that
proliferated into the substantia propria with prominent nuclear pali-
sading and peritumoral artifactual retraction. A fibrous desmoplastic
stromal reaction can also be appreciated adjacent to the basaloid cells.
These features were most consistent with a nodular basal cell carcinoma,
and there was a lack of concerning histopathologic features that would
indicate a more aggressive basal cell tumor, including micronodular,
morpheaform, or infiltrative basaloid lesions. In the adjacent epithe-
lium, there was a marked change from atypical basaloid cells to atypical
squamous cells with eosinophilic cytoplasm with loss of normal
epithelial maturation. These cells displayed cellular pleomorphism with
prominent nuclei as well.

EMA stain revealed membranous and diffuse cytoplasmic staining in
the area of squamous cell atypia and negative staining in the nests of
basaloid cells. P53 staining showed intense nuclear staining in the
conjunctival basal layer and in some peripheral palisading cells of the
basaloid islands. Additionally, some atypical squamous cells showed
positive nuclear staining which appeared to be lost superficially. Bcl-2
staining demonstrated diffuse cytoplasmic staining the basaloid cells
only. P63 showed diffuse and intense nuclear staining, especially in the
nests of basaloid cells and the basal third of the conjunctiva in the areas
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of atypical squamous cells in a similar manner to the p53. CD10 revealed
intense clumpy irregular staining of basaloid cell areas. CK7 was largely
negative throughout. BerEP4 staining highlighted the basal cell area and
spared the squamous areas. The case was reviewed with dermatopa-
thology who concurred with the diagnosis.

3. Discussion

In summary, we report a unique case of BCC and SCC of the con-
junctiva. BCC is rarely found on the conjunctiva with only eight reported
instances in the literature,' ® and it is even more rarely found directly
adjacent to SCC'>'° suggestive of a collision tumor. Three previous
cases of collision tumors have been reported in the literature but not
prior on the conjunctiva (Table 1). The reason for the low occurrence of
BCC on the conjunctiva as compared to the skin is uncertain but several
theories have been posited. Perhaps the conjunctival epithelium un-
derwent metaplasia from ultraviolet damage, a dermoid choristoma
developed into BCC, or a skin cancer from another area metastasized
into the conjunctiva.’

A collision tumor is histologically distinct from metatypical basal cell
carcinoma (MBCC) and basosquamous carcinoma (BSC). MBCC is
defined as aggregations of metatypical cells with loss of peripheral
palisading and no SCC, while BSC has features of BCC or MBCC that
blend into areas of SCC.'” Metatypical cells are found within the tran-
sition zones of BSC and are described as intermediate cells that are larger
and paler than the basaloid cells found in BCC, yet smaller and less
eosinophilic than the spinous cells seen in SCC. A collision tumor lacks
metatypical cells or a blending of BCC to SCC.'” Some consider MBCC,
BSC, and collision tumor the same entity and use the terms inter-
changeably while others believe these to be separate entities.'® We
appreciate the potential subjectivity to defining metatypical cells and
relied on immunohistochemical staining to further characterize the
transition zone.

The lesion we report exhibits classic histologic features of both BCC
and SCC. In the region consistent with BCC, staining for Bcl-2, P63, P53,
CD10, and BerEP4 was positive. In contrast, the area containing atypical
squamoid cells with intercellular bridging, characteristic of SCC, showed
positive staining for EMA, P63, and P53 (and negative for BerEP4 and
CD10), corroborating the diagnosis. The two tumors were adjacent but
differentiated showing the unique, definitive histological characteristics
of each tumor. The clear demarcation between the two tumor types,
without any blending or transitional zone, is emblematic of a collision
tumor.'® Furthermore, the immunohistochemical characteristics of le-
sions are often closely linked to their molecular composition. Although
genetic sequencing was not performed on our lesion, there is a growing
body of evidence exploring the molecular differences between various
malignancies, including SCC and BCC. These findings are likely to play
an increasingly significant role in guiding future treatment strategies.
SCC commonly harbors mutations in genes that regulate cell growth and
DNA repair, including TP53 mutations, CDKN2A inactivation, NOTCH
pathway mutations, and EGFR alterations.'® In contrast, BGC is strongly
associated with aberrations in the hedgehog signaling pathway,

Fig. 1. Slit lamp images of patient with left eye conjunctiva lesion. (A) Lesion with fluorescein staining. (B) Clinical appearance post-excision.
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Fig. 2. (A) Hematoxylin and eosin (HE)-stained section at 40x showing both areas of BCC and SCC juxtaposed. Surrounding the basaloid cells, a fibrous desmoplastic
stromal reaction can be appreciated, in addition to prominent nuclear palisading. (B) HE-stained section at 100x. (C) BCL2-stained section at 100x showing a diffuse
stain pattern of the BCC (asterisk) and negative staining of the SCC. (D) EMA-stained section at 100x exhibiting a cytoplasmic staining of the SCC tumor (asterisk). (E)
Nuclear p53 staining is interpreted as increased in neoplastic cells (black arrows). The light brown staining is a result of air-drying artifact. (F) Positive p63-stained
section at 100x showing strong nuclear expression in the basal layer of the BCC (white arrow) and diffusely positive staining of the SCC (black arrow), highlighting
squamous epithelial cells. (G) CK7-stained section at 100x showing weak focal cytoplasmic staining of the BCC (asterisk) and negative staining of the SCC. (H) Patchy
strong staining in a subset of BCC tumor cells (black arrows) and negative staining in SCC areas. Again, the light brown staining is a result of air-drying artifact. (I)
BCC cells show blush staining for BerEP4 (asterisk). SCC areas are negative. (J) HE-stain of the BCC tumor exhibiting peripheral palisading (white arrow) and
retraction artifact (black arrows). (K) HE-stain of the SCC tumor exhibiting infiltrating nests (asterisk) of neoplastic squamous cells with eosinophilic cytoplasm. (For
interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

Table 1
Summarizes details of previous cases of BCC and SCC collision tumors.
Studies Ageand  Location Appearance Histologic Diagnosis Treatment
Sex
Braunstein et al. 65 F Right lower Pigmented papillomatous, hyperkeratotic Collision tumor consisting of highly differentiated =~ Wedge excision
(2018)*° eyelid tumor with telangiectasias grade 1 SCC and fibrosing BCC
Lam et al. (2019)'° 71F Left palm Well-demarcated, erythematous, ulcerated Collision tumor of a SCC in situ and a BCC Mohs micrographic
plaque surgery
Lee et al. (2020)'* 70 F Anterior Reddish, ulcerated lesion with irregular BCC and SCC Wide excision of the
auricular area boundaries tumor

typically resulting from mutations in PTCH1, SMO, and TP53.*

To the best of our knowledge, this is an exceptionally rare report of a
collision tumor involving BCC and SCC in the conjunctiva. The patient
was treated with excisional biopsy followed by double-freeze thaw
cryotherapy. This case not only expands the current understanding of
collision tumors but also underscores the importance of thorough his-
topathologic analysis in accurately identifying such complex and rare

neoplasms. Additionally, understanding these tumors will only enhance
our understanding of tumor behavior but also open avenues for targeted
therapeutic approaches. The recognition of these unique cases can guide
clinicians in optimizing diagnostic and therapeutic approaches, ulti-
mately contributing to improved patient outcomes in ocular surface
neoplasms.
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