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A B S T R A C T   

Introduction: The prevalence of squamous cell carcinoma of the eyeball is low, and this is a rare condition. There 
are multiple therapeutic strategies for the treatment and depend on the degree of local involvement and 
extension of the tumor which, in turn, will have an impact on the patient's prognosis. 
Presentation of case: We present a case of a patient with a mass of progressive growth on the left eyeball whit 
vision damage. The biopsy showed a squamous cell carcinoma of the conjunctiva, and imaging studies showed 
orbital invasion cT4bN0cM0, so surgery was indicated. The surgery was done with macroscopic margins of 5 
mm. After resection, a radial free flap reconstruction was performed. Adjuvant treatment with radiotherapy was 
performed without complications. After six months, the patient manifested an improvement in his quality of life, 
and there is no evidence of relapse. 
Discussion: The prevalence of squamous cell carcinoma of the conjunctiva is low. The most important risk factor is 
exposure to UV rays. Most are derived from conjunctival intraepithelial neoplasms. There are topical manage-
ment protocols with chemotherapeutic agents and in patients with ocular or orbital invasion, enucleation and 
exanteration are the treatments of choice. 
Conclusion: The squamous cell carcinoma of the conjunctive is rare. The management in the locally advanced 
tumors is surgical. The use of a radial free flap reconstruction is one of the reconstructive strategies to take into 
account, and the knowledge of additional strategies required to control the disease is important to ensure an 
optimal treatment.   

1. Introduction 

Squamous cell carcinomas are the most frequent tumors on the 
ocular surface [1]. The most important risk factors are exposure to UV 
rays [2]. Most squamous cell carcinomas are derived from conjunctival 
intraepithelial neoplasms (CIN) [1,3], and the diagnosis of these lesions 
may be clinical when a patient have lesions that occur diffusely on the 
eyeball more than 1 mm from the corneal limbus. In the present article, 
the management of a patient with locally advanced squamous cell car-
cinoma of the left conjunctiva was performed in the San José Hospital 
from Bogotá, Colombia is reported. This Topic is quite rare in literature 
and the knowledge of its management and highlights are applicable 
globally. 

The treatment of the locally advanced lesions is surgical and it must 
be considered the involvement of adjacent structures for the resection. 
Few patients have periocular and orbital invasion; there are isolated 
case reports [4]. The present case is the first confirmed report in 
Colombia of an invasive squamous cell carcinoma of the conjunctive. 
There are not specific guidelines published in the literature about this 
topic. This work has been reported in line with the SCARE 2020 criteria 
[5]. 

2. Presentation of case 

This was a female patient in the fourth decade of her life without 
medical, surgical, family, genetic, allergies, social (alcohol or smoking) 
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and psychosocial history, whit HIV test negative 3 months ago, who 
consulted on your own to the emergency room of the San Jose Hospital 
from Bogotá City, with a history of intraepithelial lesion of the con-
junctiva of the left eye since sixth months ago, under oncological 
ophthalmology follow-up with rapid and progressive growth of the 
lesion in the last two months, over-infection, perforation of the eyeball 
caused by the tumor, and uveal exposure (Fig. 1) for which she was 
admitted to the emergency room (Fig. 2). Extension images (CT and neck 
sonography) were taken (Fig. 1), and the studies identified soft tissue 
sepsis with a high risk of meningitis, with bone involvement without 
intracranial compromise. Three days after admission, the ophthalmic 
surgeon performed an enucleation where the presence of squamous cell 
carcinoma of the conjunctiva was confirmed (Fig. 3). TNM classification 
was done with the eighth edition of American Joint Committee on 
Cancer (AJCC) classification: cT4bN0cM0 (Table 1) [6], and the stage is 
at present not recommended [6]. 

The antibiotic therapy to treat the soft tissue infection was completed 
(piperacillin/tazobactam 4.5 g each 8 h for 8 days). 

The surgical procedure was performed by the head and neck surgeon 
two weeks after the admission in the emergency room, following the 
recommendations from the anesthesiologist. Prophylactic antibiotic 
(first generation cephalosporin) was administered according to the 
institutional protocol. In supine position, with hyperextension of the 
neck, through a maxillectomy of the suprastructure (Brown classifica-
tion Tipe V) [7] with macroscopic margins of 5 mm plus superficial 
parotidectomy and supraomohyoid lymph node dissection (levels I, II 
and III) of the left neck (Figure 4). Subsequently, the reconstruction was 
done with a left free radial artery forearm flap (FRAFF) (Fig. 5) by 
reconstructive plastic surgery (arterial supply: facial artery, venous 
drainage: internal jugular vein) (Fig. 4). The forearm was covered with a 

skin graft that was obtained from the thigh (Fig. 5). There were not 
complications. 

Intraoperatively the margins were evaluated by palpation and taking 
into account the preoperative planning of the resection; circumferential 
enlargement samples were taken to evaluate margins through the his-
topathological evaluation. 

The post-intervention considerations were the pain management, 
rehabilitation with head and neck movements, and monitoring of vi-
tality and integration of the free flap. 

Histopathological report with poorly differentiated cell non- 
keratinizing squamous cell carcinoma whit focal positivity for EMA 
and negativity for AR, ADIPOFILINA, CK7 and CK20 pT4bN0Mx (eighth 
edition of American Joint Committee on Cancer classification), with 
negative margins. 

In the first month of the follow–up in the San José Hospital from 
Bogotá city, the patient gives us her Informed consent for this publica-
tion using the International Journal of Surgery form (written consent). 

Patient showed favorable progress as well as rehabilitation in adju-
vant treatment with radiotherapy without complications (IMRT total 
prescription dose was 66 Gy in 33 fractions at 2 Gy). Six months later 
without evidence of relapse in the imagenological studies (CT an neck 
sonography negatives). The patient is waiting for the adaptation of an 
eye prosthesis. 

The present case is the first in Colombia of an invasive squamous cell 
carcinoma of the conjunctive with the use of a FRAFFF. 

3. Discussion 

Squamous cell carcinomas of the conjunctive are rare [1]. Their 
incidence depends on the geographical location. It can be as low as 0.02/ 

Fig. 1. Image studies and ophthalmologic examination. A. Axial section of the orbit with bone involvement. B. Sagittal section of the orbit whit orbital invasion. C 
and D. Ophthalmological evaluation with a brown lesion in appearance that show neovascularization. (Images authorized under the written consent of the patient). 
(For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 
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1,000,000 inhabitants in the UK, and as high as 12/1,000,000 in-
habitants in African countries [1,3]. The conjunctival intraepithelial 
neoplasms (CIN) as well as other precursor lesions of this carcinoma are 
the leukoplakia, actinic keratosis of the conjunctiva and the papillo-
matous lesions, so their identification and early diagnosis allow to offer 
timely treatment [8,9]. In our case the patient had history of intra-
epithelial lesion of the conjunctiva of the left eye, with rapid and pro-
gressive growth of the lesion in two months. 

The damage to the genes that code for proteins in charge of repairing 
DNA are altered by the direct action of UV rays on the genetic material 
[2,10]. Other risk factors are HPV infection, HIV infection [11] or any 

state of immunosuppression, repetitive trauma, chronic eye infections 
(trachoma), men between 50 and 75, xeroderma pigmentosum, etc. [1]. 
Our patient had a HIV test negative 3 months ago. 

The human papilloma virus (HPV) is carcinogenic in cervical and 
head and neck squamous cell carcinomas [12], but in patients with 
OSSN the role of HPV is still lacking (cofactor in the development of 
OSSN in susceptible hosts) [12,13]. In our case, HPV test was not per-
formed in the pathology specimen. 

The diagnosis of these lesions may be clinical. Characteristically, 
squamous cell carcinomas of the conjunctiva are lesions that occur 
diffusely on the eyeball more than 1 mm from the corneal limbus. They 

Fig. 2. Preoperative pictures. A. Left lateral view. B. Front view with inferior tarsus involvement. C. Right lateral view. (Images authorized under the written consent 
of the patient). 

Fig. 3. A, B, C: Histopathological findings of poorly differentiated cell non-keratinizing squamous cell carcinoma of the left conjunctiva whit focal positivity for EMA 
and negativity for AR, ADIPOFILINA, CK7 and CK20. 
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are brown in appearance and show neovascularization on ophthalmo-
logical examination [14]. The ophthalmological evaluation of our pa-
tient showed a brown lesion in appearance that show neovascularization 
(Fig. 1). The intraocular tumor involvement occurs via direct extension 
of the tumor through the sclera or extension along the anterior ciliary 
vessels and affect the vision [15]. Our patient had loss of the vision for 
intraocular involvement. 

Histological diagnosis becomes paramount for diagnostic confirma-
tion and differential diagnosis. If necessary, immunohistochemical 
staining can be done. Here, the use of markers such as EGFR suggests the 
presence of basal cell carcinomas, negativity for CK7 and CK20 speaks of 
tumors of squamous origin, and positivity for pancytokeratin speaks of a 
carcinomatous differentiation [16]. The Histopathological report of this 

patient showed a poorly differentiated cell non-keratinizing squamous 
cell carcinoma whit focal positivity for EMA and negativity for AR, 
ADIPOFILINA, CK7 and CK20 that favors squamous cell carcinoma. 

Periocular involvement (T3 and T4, Eighth edition AJCC) is pre-
sented in 1% to 6% of cases [4], and the presence of higher pathologic 
grade and positive pathologic margins are strong predictors for 
aggressive tumors [4]. In the literature, the aggressive variants were 
observed with more frequency in HIV positive patients [17]. 

The treatment of these lesions can be surgical or medical depending 
on the extent and involvement of structures such as the basement 
membrane which will not only determine the risk of metastasis, but also 
the risk of relapse. At the moment, there are topical management pro-
tocols with multiple chemotherapeutic agents (mitomycin, interferon 
alpha 2b and 5-fluorouracil) that have promising results [18,19] as well 
as local resection with the use of cryotherapy. However, in patients with 
orbital invasion or complete involvement of the conjunctiva (T3 and T4, 
Eighth edition AJCC), enucleation and exanteration are the treatments 
of choice and the GOLD standard of care [1,9,19,20]. Miller et al. found 
that in patients with advanced SCC (squamous cell carcinoma) surgically 
treated, almost 60% did not require additional surgical treatment [21]. 
In our case, the patient had a locally advanced squamous cell carcinoma 
of conjunctiva with bone involvement without intracranial compromise 
cT4bN0cM0. The ophthalmic surgeon performed an enucleation, and 
the head and neck surgeon performed the wide local resection with 
macroscopic margins of 5 mm. After surgery, the histopathological 
showed negative margins. 

The free radial artery forearm flap (FRAFF) is an excellent tool in the 
reconstruction of head and neck defects after oncological resections, 
that provides well-vascularized, pliable and thin soft tissue [22]. In this 
case, the reconstruction was done with a left FRAFF with arterial 
anastomosis to the facial artery and venous anastomosis to the jugular 
internal vein, without complications. 

Savino et al. found that the 5-year recurrence rate in patients with 
OSSN (T3 and T4, Eighth edition AJCC) was 64% [4]. In this study, the 
factors related with higher risk of recurrence were: tumor anatomical 
characteristics at presentation (multicentric pattern and inferior tarsus 
involvement), histological diagnosis of high-risk SCC and positive 
margins [4]. Additionally, in patients with surgery plus adjuvant ther-
apy (chemotherapy or radiotherapy) the OS (overall survival) at 12, 24, 
36, and 60 months was respectively 97.1%, 92.7%, 92.7%, and 92.7%. 
The DFS (disease-free survival) at 12, 24, 36, and 60 months was 
respectively 62.9%, 50.8%, 41.6%, and 29.7%. A short OS was observed 

Table 1 
American Joint Committee on Cancer (Eighth edition AJCC) classification of 
Carcinoma of Conjunctiva (Clinical and pathological).  

Clinical and pathological classification 

T- primary tumor 
Tx Primary tumor cannot be assessed 
T0 No evidence of primary tumor 
Tis Carcinoma in situ 
T1 Tumor 5 mm or less in greatest dimension invades through the conjunctival 

basement membrane 
T2 Tumor more than 5 mm in greatest dimension, invades through the 

conjunctival basement membrane without invasion of adjacent structures 
T3 Tumor invades adjacent structures (1) 
T4 Tumor invades the orbit or beyond 
T4a Tumor invades orbital soft tissues, without bone invasion 
T4b Tumor invades bone 
T4c Tumor invades adjacent paranasal sinuses 
T4d Tumor invades brain  

N- regional lymph nodes 
Nx Regional lymph node cannot be assessed 
N0 No regional lymph node metastasis 
N1 Regional lymph node metastasis  

M- distant metastasis 
M0 No distant metastasis 
M1 Distant metastasis 

1. Adjacent structures include: the cornea, intraocular compartiments, forniceal 
conjunctiva (lower and/or upper), palpebral conjunctiva (lower and/or upper), 
tarsal conjunctiva (lower and/or upper), lacrimal punctum and canaliculi (lower 
and/or upper), plica, caruncle, posterior eyelid lamella, anterior eyelid lamella 
and/or eyelid margin (lower and/or upper). 

Fig. 4. Intraoperative pictures A. Surgical planning macroscopic margens of 5 mm (*: surgical planning of lymph node dissection). B. Surgical resection with 
maxillectomy of the suprastructure (brown classification Tipe V). C. Postoperative view (radial flap reconstruction) (arrow: postoperative view of the supraomohyoid 
lymph node dissection). (Images authorized under the written consent of the patient). (For interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 
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in patients who underwent surgery alone. [4]. 
Surgery alone is associated with a higher recurrence rate [23]. 

Adjuvant topical therapy is effective in decreasing recurrence rates (up 
to 15.7%) in some patients (tarsal involvement, multicentric pattern 
anatomical involvement, positive margins and histological high-risk 
SCC) [23,24]. In these patients is necessary to consider adjuvant treat-
ments in the therapeutic strategy: EBRT (External Beam Radiation 
Therapy), brachytherapy, local and also systemic chemotherapy, and 
recently the use of PD1 inhibitors [25]. In this case, the presence of an 
aggressive variant (poorly differentiated), inferior tarsus involvement 
and multicentric compromise of the malign neoplasia indicated the need 
for adjuvant treatment for decrease the local-regional recurrence. 

In patients with invasive disease (T3 and T4 AJCC) the chemo-
therapy alone is not recommended [26]. The topical chemotherapy is 
used preoperatively with the objective of decreasing tumor size prior to 
surgery (neoadjuvant); intraoperative is used as a substitute for cryo-
therapy, postoperative whit the purpose of reducing the risk of recur-
rence in patients with positive surgical margins (adjuvant 
chemotherapy) [26,27]. When the recurrence is presented, the chemo-
therapy is used instead of repeat surgery [26]. At the moment, there are 
not randomized trials directly comparing agents of adjuvant chemo-
therapy for invasive SCC of the conjunctiva. For this patient, the topical 
chemotherapy is not indicated for the FRAFF location. 

In these cases, the risk of invasion in to the orbit, perineural invasion 
(8% to 14%), and lymphatic or hematogenous metastasis is higher [28]. 
The incidence of metastasis in the regional lymph node is up to 24% with 
most regional metastasis occurring in the parotid and submandibular 
nodes [18] and distant metastasis is reported in 6.2% of cases [29]. The 
Anderson Cancer Center showed that patients with invasive SCC (T3 or 
greater AJCC) or tumor diameter larger than 18 mm had nodal metas-
tases, and the 3-year disease-free survival rate was 79% [30]. 

Metastatic compromise of these lesions is unlikely, so their clinical 
behavior tends to be not very aggressive. However, they present a sig-
nificant compromise from local infiltration. These tumors usually begin 
with lesions at the level of the transitional epithelium with subsequent 

involvement of the cornea, the eyeball, the orbit and finally may 
secondarily involve the parotid gland, regional cervical nodes, lungs, 
and bones [1,21]. In our case, the patient had not metastatic 
compromise. 

El-Hadad et al. showed in a retrospective recent study founded the 
significant association between orbital exenteration and nodal metas-
tasis (overall risk up to 9%) and a higher risk of diseases-related death 
and the organ transplant like a significant risk factor for local recurrence 
and orbital exenteration [31]. The decision to perform a superficial 
parotidectomy plus supraomohyoid lymph node dissection (levels I, II 
and III) of the neck was supported in these topics. 

In head and neck, the adjuvant radiotherapy is recommended for 
malignancies with perineural invasion, aggressive histologic subtype, 
nodal metastasis or close surgical margins to guarantee a local-regional 
control [32]. Only a few case reports used postoperative adjuvant EBRT 
in patients with SCC of conjunctiva [32,33]. Therefore, in patients with 
reconstructive surgery is adequate have a 6 to 7 weeks delay between 
surgery and EBRT [32]. Mendenhall et al. showed that adjuvant radio-
therapy produced a higher local control (80%) in patients with asymp-
tomatic perineural invasion [34]. In this case, there was not perineural 
invasion. 

Adjuvant radiotherapy is a useful tool in the oncological manage-
ment of these patients and can achieve a recurrence rate of as much as 
0.02%. However, the most important prognostic factor to decrease the 
risk of relapse is the presence of tumor-free margins. A relapse rate of 5% 
has been documented compared to a relapse risk of up to 50% in patients 
with positive tumor margins [1,16]. In our case, the margins were 
negative and the adjuvant treatment with radiotherapy there had not 
complications. 

Cruzado et al. reported a series of cases in a referral hospital for 
ocular malignancies in Perú [35]. This is the largest series in Latin 
America to date. Characteristics were identified in this retrospective 
case series study that may resemble those that could be found in our 
population. A total of 176 cases over a 20-year period with their 
respective follow-up were included. A preference for the male sex was 

Fig. 5. Intraoperative pictures of the Free Radial Artery Forearm Flap. A. Surgical planning. B. Radial Flap (*: radial artery). C. Postoperative view of the foream 
covered with a skin graft (donor site: thigh). (Images authorized under the written consent of the patient). 
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identified with no differences with respect to the laterality of the tumor. 
The most common treatment offered in this series was exanteration of 
the lesion followed by tumor resection. The recurrence reported in this 
study was 6%. Locoregional metastatic involvement was present in 8% 
of the cases at the time of diagnosis, so adjuvant radiotherapy was 
indicated for this group of patients. One of the most important findings 
was that 17% of the patients presented the previous presence of a skin 
lesion with malignant behavior as comorbidity [15] which suggests a 
direct relationship between exposure to UV radiation and the develop-
ment of this type of malignancy as an important risk factor. 

The expectative and perspective of the patient were favorable, and 
the patient is waiting for the adaptation of an eye prosthesis. 

4. Conclusion 

The squamous cell carcinoma is the most common non-melanocytic 
neoplasm of the surface of the eyeball, yet it remains a rare condition. As 
with the rest of squamous cell carcinomas, UV exposure that causes 
damage to the genes which enable DNA damage caused by radiation to 
be repaired is one of the risk factors. The treatment of locally advanced 
squamous cell carcinomas is still a surgical approach, and this should 
achieve a disease-free resection as this will have an impact on the 
prognosis and disease-free time and survival of these patients. The 
available adjuvant therapy strategies should be had in count for 
decrease the local-regional recurrence rates. 
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