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This case reports a rare case of conjunctival squamous cell carcinoma in China. The elderly (86-year-old) female patient was diagnosed and treated effectively after three times of diagnosis. During this period, she was misdiagnosed and ineffective treatment for many times. Therefore, we propose to make an integrated diagnosis based on histopathological diagnosis, combined with a variety of diagnostic methods including MRI and CDFI, supplemented by updated multiple immunohistochemically techniques, so as to achieve the purpose of accurate diagnosis.
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Introduction

Conjunctival squamous cell carcinoma (SCC) is the end stage of a series of diseases called ocular surface squamous neoplasia (OSSN), which is a malignant eye disease, which can lead to vision loss and death in severe cases (1, 2). The main risk factors for this disease are exposure to outdoor solar ultraviolet radiation, HIV/AIDS, human papillomavirus and allergic conjunctivitis (3–5). The incidence rate of conjunctival squamous cell carcinoma is the highest in Africa. About 1.3 of every 100 thousand people suffer from conjunctival squamous cell carcinoma each year (6). In contrast, the incidence rate in other areas is about 0.1 per 100 thousand populations per year, 10 times lower than that in other regions (7). The incidence rate of SCC decreased by 49% with the increase of latitude 10°. The isolated incidence rate of Denmark (55–57° north) was 0.02 per 100,000 males per year and 0.008 per 100,000 females, which is closely related to other studies in the northern high latitude area (8). The disease has many manifestations. Red eyes, photophobia, irritation, foreign body sensation and white, painless and progressive growth on the surface of the eyes are common symptoms (9). Most lesions occur in blepharoplasty, especially on the nasal side (10). Histopathology is the gold standard of diagnosis: pathologists will see histopathological changes between normal and abnormal tissues1. However, histopathology is not without challenges. Resection requires surgical intervention, and the explanation is subjective. Different pathologists have different explanations. The main treatment of OSSN is complete resection, which may lead to recurrence in about 5% of patients, while incomplete resection may lead to recurrence in up to 56% of patients (10, 11). Since complete resection is often difficult to achieve, many adjuvant therapies have been developed to reduce the risk of recurrence. These therapies include cryotherapy during resection and radiotherapy or local chemotherapy after resection (12–18).

Unfortunately, most cases are diagnosed according to clinical impression. About half of the lesions were not resected for histopathological examination. This may be related to the increasing trend of major local drugs in the treatment of these lesions. However, the clinical impression is unreliable, especially in areas with poor medical conditions, because both benign and malignant lesions have overlapping characteristics. In the absence of tissue diagnosis, the use of potentially dangerous local drugs (such as cytotoxic drugs) can be counterproductive.

Therefore, based on histopathological diagnosis, the combination of multiple diagnostic methods is very important for the accurate diagnosis of SCC. SCC is a kind of rare cancer in China, we hereby present the rare case of an old woman, combined diagnosed by conjunctival squamous cell carcinoma using kinds of different diagnosis methods, and investigation the apoptosis and immune cell infiltration by the updated mIHC. It provides a new idea for the diagnosis and treatment of SCC.



Case presentation


1st diagnosis and treatment

The patient, female, 86 years old, felt that her left eye was red and secretions increased in May 2020. She went to the local clinic and was given drug treatment (the specific medication is unknown). But the curative effect was poor. She went to the local hospital seven months later and was diagnosed as “left eye tumor”. Then, she was recommended to go to the superior hospital for diagnosis and treatment.



2nd diagnosis and treatment

On 27 January 2021, the patient went to the Lanzhou University Second Hospital and was diagnosed as “left eyelid tumor”. On 1 February 2021, histopathological diagnosis was: (left eyelid conjunctiva) squamous epithelial papilloma, mild to moderate atypical hyperplasia of epithelium, accompanied by suppurative inflammation. Therefore, “left eye conjunctival cryosurgery” was performed under local anesthesia on 22 February 2021 and 16 March 2021.



3rd diagnosis and treatment

The patient felt that the tumor in his left eye increased rapidly, accompanied by obvious swelling and pain, loss of vision and difficulty in opening her eyes. She was treated in the first people’s hospital of Lanzhou city on 7 April 2021. The diagnosis was: space occupying in the left eye orbit, and surgical treatment was recommended.

The patient was admitted to Lanzhou Huaxia ophthalmic hospital for surgical treatment on 20 April 2021.

Eye examination: The upper eyelid of the left eye is red and swollen, the dermatoglyphs disappear, and it is difficult to open the eyes. The upper eyelid can touch a size of about 30 mm  ×  20 mm mass with unclear boundary, hard texture, poor activity, obvious tenderness, bulbar conjunctival congestion and edema, corneal conjunctivalization, and other structures cannot be seen clearly; the international standard visual acuity chart was used to check the visual acuity: the naked visual acuity was 0.2 in the right eye and no light perception in the left eye; the intraocular pressure was measured by non-contact tonometer: 11.5 mmHg (1 mmHg = 0.133 kpa) in the right eye and 46.5 mmHg (1 mmHg = 0.133 kpa) in the left eye (Figures 1A–C).


[image: Figure 1]
FIGURE 1
Ocular pathological features. (A) the patient’s left upper eyelid was red and swollen, the skin lines disappeared, and it was difficult to open his eyes. (B) the patient's upper eyelid can reach a size of about 30 mm × 20 mm mass with unclear boundary, hard quality and poor activity. (C) the patient had bulbar conjunctival congestion, edema and corneal conjunctivalization.


Ocular ultrasonography: the upper part of the left eyeball is about 30 mm × 19 mm heterogeneous hypoechoic mass with unclear boundary, pressed close to the eyeball wall and sunken into the ball.

Color Doppler flow imaging (CDFI): point and strip blood flow signals can be seen in eyeball.

Enhanced MRI examination of orbit and orbit: irregular soft tissue signal shadow can be seen in the left orbital diaphragm, inside and outside the muscle cone and lacrimal gland area, which is filled in the orbit as frozen and extends backward into the optic nerve canal. T1W1 shows equal signal, T2W1 and DW1 show slightly high signal, the internal signal is uneven, and the space occupying effect is obvious. The left eyeball is compressed, deformed and moved forward, the eyeball wall collapses, and the left optic nerve is compressed, the external rectus muscle of lacrimal gland was not clearly displayed. The left orbit and optic canal are enlarged, and no abnormality is found in the bone. The enhancement scan was performed immediately after 15 ml gadolinium diamine contrast agent was injected through elbow vein. It showed that the signal shadow of soft tissue in left diaphragm, inside and outside muscle cone and lacrimal gland area was significantly enhanced, and there was spotted low signal shadow inside, and there were no abnormal enhancement changes in the rest (Figures 2A,B).


[image: Figure 2]
FIGURE 2
MRI examination and histopathological verification. (A) MRI examination of the patient's orbit. (B) enhanced MRI of the patient's orbit. (C,D), histopathological verification of tumor tissue in SCC patient.


Exclude cancer metastasis diagnosis: In order to exclude metastatic cancer, the patient underwent systemic examination, and no abnormality was found in gynecological examination; No space occupying lesions were found in brain MRI, chest x-ray examination, neck and abdominal ultrasonography (liver, gallbladder, pancreas, spleen and double kidneys); No obvious abnormality was found in liver and kidney function and blood routine. Metastatic cancer and systemic lesions can be excluded.

Left eye orbital tumor resection: Due to the patient's old age and the request of her family to retain the patient's eyeball, the “left eye orbital tumor resection” was performed under general anesthesia on 22 April 2021. The postoperative histopathological diagnosis was: (left eye) malignant tumor, consistent with squamous cell carcinoma, with extensive infiltration of cancer tissue into stroma and multifocal necrosis (Figures 2C,D).

Apoptosis detection: The cell apoptosis in patient tumor tissues was detected by mIHC(mutiplex immunohistochemistry). The expression of CASPASE3,8,9 and BCL2, BAX were determined by mIHC. It was showed that all of the apoptosis markers were extensively expressed in the tumor tissues, which infer to there was ubiquitous apoptosis in tumor tissues (Figure 3).


[image: Figure 3]
FIGURE 3
Detection the cell apoptosis by mIHC.


The immune cells infiltration detection: The immune cells infiltration in tumor tissues were detected by mIHC. CD3 is the total T lymphocyte marker, CD4 is the helper T lymphocyte marker, CD8 is the cytotoxic T lymphocyte marker, CD11C is the natural killer cell, and F480 is the macrophage marker. It was showed that there were lots of CD3, CD4, CD8 and F480 expression in tumor tissues, except for CD11C (Figure 4).
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FIGURE 4
Detection the immune cells infiltration by mIHC.





Discussion

SCC of the conjunctiva is an uncommon lesion in China, it often occurs in the limbus of the eyelid fissure area, the junction of the eyelid margin skin and conjunctiva, or the lacrimal caruncle of the inner canthus, and rarely in the non-exposed area of the conjunctiva. Some tumors look like pterygium. Most of the tumors were glial and epithelial hyperkeratosis. The tumor grows slowly, but can infiltrate into deep tissue and rarely metastasize.

It is difficult to distinguish between dysplasia, carcinoma in situ (CIS) and squamous cell carcinoma only from a clinical point of view (19). The overall clinical accuracy of 288 patients with OSSN (including 62 cases of squamous cell carcinoma) by Lee and Hirst was 33%, and only 30% in the squamous cell carcinoma group. The macroscopic morphology of squamous cell carcinoma is described as gelatinous, velvet or papillary, leukoplakia, nodular and diffuse (20–22). Because of its morphological diversity, it is a challenge for accurate diagnosis. We report a case in which the upper eyelid of the patient's left eye was red and swollen, the skin lines disappeared, and it was difficult to open his eyes. The upper eyelid could reach a size of about 30 mm × 20 mm mass with unclear boundary, hard texture, poor activity, obvious tenderness, bulbar conjunctival congestion and edema, corneal conjunctivization, and other structures cannot be seen clearly.

It was found that the tumors mainly occurred in elderly men (77%), and most of the lesions involved the limbal (81%). All patients were white or equatorial Africans, and other races were less affected by the disease. Conjunctival squamous cell carcinoma is more common in elderly male patients. It often occurs in bulbar conjunctival tissue near the conjunctival edge of the corner of the palpebral fissure (23, 24). But, studies show that the prevalence of disease in the tropics and subtropics is younger, and the incidence rate of young people is higher than that of the elderly (19). In addition to, we found that the disease is often accompanied by large-area necrosis and cell apoptosis and massive infiltration of immune cells, this was consent to the other cancer study (25, 26).

Due to the morphological and pathological diversity of SCC, the patients in our reported cases have experienced many times of diagnosis and treatment. Although they have finally obtained more effective treatment, it virtually increases the economic burden and physical and mental pain of patients, and prolongs the treatment cycle of the disease. In order to avoid similar situations, in addition to using the gold standard of histopathology, we integrate various existing diagnostic techniques, such as MRI, CDFI and so on.



Conclusion

SCC is a race specific or region-specific eye disease. It mostly occurs in tropical and subtropical areas such as equatorial Africa or Australia. The incidence of SCC is low in China. Due to its various clinical manifestations, it is difficult to accurately diagnose the disease. Histopathological diagnosis is the gold standard for the diagnosis of the disease. Our clinical research found that histopathological diagnosis is the main diagnosis, and the combination of multiple diagnostic methods may achieve the purpose of faster and more accurate diagnosis. At the same time, we found that the disease is often accompanied by large-area necrosis and cell apoptosis and massive infiltration of immune cells, which provides a new idea for its diagnosis and treatment.
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