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Intraocular Cysticercosis with Concurrent Subretinal and Vitreous Involvement: A Rare Case Report 
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ABSTRACT 

	[bookmark: _GoBack]Background: Corneal ulcer is a pathologic corneal condition characterized by suppurative infiltrates with indolent corneal defects and corneal tissue discontinuities that can occur from epithelium to stroma. Corneal ulcers can occur as a result of trauma by a foreign body or a disease that causes the entry of bacteria or fungi into the cornea, causing infection or inflammation. Aims: to report a case of corneal ulcer caused by bacterial infection, and review the patient's management and clinical progress. Case presentation: Two cases of corneal ulcers were presented with different bacterial causes. The first case is a man aged 54 years with a history of trauma on the corneal epithelium, the corneal ulcer is then known to be caused by gram-positive germs. Visual repair and healing without sicatrics were achieved after 1 week of treatment. In the second case, a 52-year-old woman with type 2 diabetes mellitus, a corneal ulcer was caused by a highly virulent gram-negative germ, and corneal perforation was found after 2 weeks. Complications of corneal ulcers can result in blindness, so proper microbiological examination and therapy are very important. Conclusion: Bacterial corneal ulcers are an ophthalmologic emergency requiring prompt diagnosis and therapy. Early identification of the causative pathogen and administration of appropriate antimicrobial therapy are crucial to prevent permanent corneal damage and visual impairment.
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1. INTRODUCTION 
Corneal ulcer is an emergency condition that threatens vision. If left untreated, this condition can cause progressive damage with corneal perforation and infection in the surrounding tissue [1,2]. Corneal ulcer scarring is one of the main causes of blindness and decreased vision worldwide. Almost all of these blindness cases can be avoided with early diagnosis and appropriate early management, and by minimizing predisposing factors [3]. One of the main causes of monocular blindness in developing countries is caused by corneal ulcers [4]. In various countries, valid estimated data for the annual incidence of corneal ulcers is quite difficult to obtain. Existing data show that in America, the incidence rate is 11 cases per 100,000 population per year, while in southern India, it is around 10 times higher, with a figure of 113 cases per 100,000 population per year. Worldwide, an estimated 1.5 million eyes are blind due to corneal ulcers, and the actual number is likely higher [5]. In Indonesia, according to the 2013 basic health research (Riskesdas) data, the national prevalence of corneal opacity was 5.5%. The high prevalence of corneal opacity in the farmer/fisherman/laborer occupational group may be related to a history of mechanical trauma or work accidents to the eyes, considering that the use of personal protective equipment while working has not been optimally implemented in Indonesia [6].
Risk factors that cause corneal ulcers are contact lens use, trauma, conditions or diseases that damage the surface of the cornea (herpetic keratitis, bullous keratopathy, dry eye, chronic blepharitis, trichiation and entropion, severe eye allergies, corneal anesthesia) and other factors such as immunosuppression, diabetes, and vitamin A deficiency [7.8]. Corneal ulcers can be classified into several types according to: (1) location (central, paracentral, peripheral), (2) depth (superficial or deep), (3) necrosis (suppurative or non-suppurative), (4) uveal reaction (with or without hypopyon), (5) etiology (infective, allergic, traumatic, tropical, related to systemic disorders, and idiopathic) [9,10]. The purpose of writing this scientific paper is to report two cases of corneal ulcers with different bacterial causes and to describe the course of the disease with different prognoses of complications in vision.
2. Case Report
Case 1 
A 56-year-old male patient with an address in Jakarta. He came to the eye polyclinic of UKI Hospital on February 23, 2018, with complaints of pain in the left eye and decreased vision for 5 days earlier. The patient previously admitted to being splashed by a small object stuck in the middle of his eye while working as a welder in a workshop, then he cleaned the small object by prying it off using a banknote, following his friend's advice. The next day, the left eye was red, vision was blurry, pain in the area around the eye. 
There was no history of previous eye disease, history of wearing glasses was denied, and the patient did not have any systemic diseases (hypertension, diabetes mellitus). In the family history, there was no history of systemic disease, tumors, or malignancies. 
The results of the left eye examination showed a visual acuity of 1/60. The eyelids appear edematous, there is corneal injection, the anterior chamber is deep, and there is hypopyon, the pupil is round, the diameter is 3 mm, the direct and indirect light reflexes are positive, the lens is clear, and the intraocular pressure on palpation is normal (N). The movement of the eyeballs is free in all directions. On examination with fluorescein, an epithelial defect was found in the cornea of ​​the left eye.

[image: ]
Figure 1. Anterior Segment of The Left Eye at The First Visit
Meanwhile, the examination of the right eye obtained visual acuity of 6/12 pinhole 6/6, and no abnormalities were found in the anterior and posterior segments of the eye. Then, a swab of the left cornea was performed with topical anesthesia for microbiological examination in the form of a Gram examination and sensitivity culture, which was sent to the Microbiology Department of the UKI Medical Faculty. The results of the Gram examination showed gram-positive (+). The patient was diagnosed with Corneal Ulcer Oculi Sinistra with Hypopyon, with the basis of the diagnosis of decreased visual acuity accompanied by conjunctival injection, ciliary injection, corneal edema with epithelial defects in the center, and hypopyon in the left eye. The patient was given Levofloxacin eye drop therapy 1 drop every 2 hours, Chloramphenicol eye drops 1 drop every 12 hours, atropine sulfate eye drops 2x1 left eye drops, vitamin C 500 mg 1 tablet per day, and was advised to check after 3 days.
The patient did not have a check-up after 3 days, but rather one week later. From the anamnesis, it was found that the pain had decreased, and vision was clearer. From the examination of the left eye, it was found that visual acuity improved to 6/15, the palpebra was calm, the conjunctiva was hyperemic, the nodules were positive, the epithelial defect was reduced, the ulcer size was 2.6 mm x 3 mm, and no hypopyon was found. The results of the microbiological examination showed Staphylococcus aureus bacteria. For this second check-up, the patient received Levofloxacin eye drops 1 drop every 3 hours in the left eye, Chloramphenicol eye drops,1 drop every 12 hours in the left eye, Methylprednisolone tablets 8 mg (2 tablets in the morning, and 1 tablet in the evening) and Vitamin C tablets 500 mg once a day. The patient was then advised to have a check-up, but never came back.
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Figure 2. Slit lamp examination of the anterior segment of the left eye after 1 weekr of therapy.
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Figure 3. Corneal ulcer image with fluorescein staining



Case 2 
A 52-year-old woman living in Jakarta, came to the eye clinic of UKI Hospital on March 23, 2018, with complaints of something stuck in her eye, pain, and decreased vision in her right eye for 5 days. There were no symptoms of nausea, vomiting, or headaches. 
The patient had no history of previous eye disease. The patient is a Diabetes Mellitus sufferer who routinely consumes blood sugar-lowering drugs. In the family history, there was no history of metabolic, immunological or malignant diseases. 
The results of the visual acuity examination showed that the right eye vision was 1/300 poor light projection, and the left eye vision examination was 6/30 pinhole 6/6. The results of the eyeball pressure examination felt hard (N+). On examination of the right eye, the eyelid appeared calm, the conjunctiva was hyperemic, the secretion was abundant, there was an epithelial defect in the central cornea measuring 7 mm x 8 mm, the anterior oculi camera was difficult to assess, the pupil and lens and light reflex were difficult to assess. On examination of the left eye, the conjunctiva was not hyperemic, the cornea was clear, the anterior segment of the eyeball and the posterior segment were within normal limits.
Corneal swab was performed with topical anesthesia for microbiological examination in the form of a gram and sensitivity culture. This patient was diagnosed with a Right Corneal Ulcer with secondary glaucoma. The patient was given Tobramycin eye drops (Cendo Tobro) 1 drop every 1 hour in the right eye, Gentamycin E.Q eye ointment every 8 hours in the right eye, Acetazolamide (Glaucon) tablets 250 mg every 12 hours, Potassium L-aspartate (Aspar-K) tablets 1 time a day. One week later, the patient checked into the RSU UKI eye clinic. The visual acuity of the right eye became 3/60, and the size of the corneal ulcer decreased to 5x 4 mm. The results of the microbiological examination showed Klebsiella Sp as the causative germ and the antibiotic resistance test showed Chloramphenicol as the choice. Tobramycin eye drops were changed to Chloramphenicol (Phenicol) eye drops 1 drop every hour in the right eye, Timolol Maleate 0.5% (Thymol) eye drops 1 drop every 12 hours in the right eye, Ciprofloxacin tablets 500 mg 2x1 tablet.
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[bookmark: _Hlk197028815]Figure 4. Image of both patient's eyes, showing epithelial defect 
in the cornea of ​​the right eye
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Figure 5. Fluorescence test on the patient's cornea. Corneal ulcers are seen covering the central cornea to the edge of the limbus.
One week later, the patient complained of severe pain in the right eye, and suddenly, a yellowish-white mucus came out, and the eye looked smaller compared to the right. the patient then checked and found a visual acuity examination of 1/∝ (light perception). The cornea appeared to be perforated in the central part with a shallow anterior chamber. The eyeball seemed hypotonic. The lens and posterior segment could not be assessed. The patient was diagnosed with a Corneal ulcer with perforation. A conjunctival flap was immediately performed to close the area of corneal perforation. Medication was continued, but by stopping the administration of timolol and adding the painkiller mefenamic acid 3 x 500 mg.
3. discussion
Corneal ulcer or ulcerative keratitis is a process in which the cornea undergoes an inflammatory process and there is a discontinuity of the corneal epithelium [1][9][10]. Symptoms of corneal ulcers are generally pain, decreased visual acuity, red eyes, photophobia, and purulent or mucopurulent discharge [1][7]. Often accompanied by hypopyon, a buildup of inflammatory cells that is seen as a layer of cloudy discharge at the bottom of the anterior ocular chamber. Hypopyon in bacterial corneal ulcers is sterile unless there is a rupture in the Descemet membrane. Some bacteria can provide a typical picture. Eighty percent of cases of corneal ulcers are caused by Staphylococcus aureus, Streptococcus pneumoniae, and Pseudomonas sp. Pseudomonas aeruginosa itself is considered the most dangerous ocular pathogen because it can cause corneal perforation in just 72 hours [4][6].
In Staphylococcus aureus and Streptococcus pneumoniae infections, there are usually oval-shaped ulcers that are solid yellowish white and surrounded by a clear cornea. In Pseudomonas Sp infections, there are usually irregular ulcers with thick greenish mucopurulent exudate surrounded by a semiopaque cornea [10]. Corneal ulcers usually only occur when the ocular defense mechanism is disrupted or damaged. However, some bacteria can penetrate the normal corneal epithelium, such as N. gonorrhoeae, N. meningitidis, C. diphtheriae, and H. influenzae [7]. Pathogenesis of corneal ulcers is divided into 4 stages, namely: 1) Progressive infiltration stage, where there is infiltration of polymorphonuclear cells and lymphocytes into the epithelial layer through the peripheral circulation of the cornea, 2) active ulceration stage, where there is a process of necrosis and shedding of the epithelium, and deeper penetration occurs until it continues to become ulceration depending on the degree of virulesi and local defense mechanisms, 3) regression stage, where the ulcer begins to improve and the epithelium begins to grow which is influenced by the production of humoral antibodies and immune defense and treatment management 4) cicatrization stage, where there is a process of progressive epithelialization and thickening of the stroma, if the ulcer is very superficial and only affects the epithelium, it will not leave a cicatrix, and if it affects the Bowman's membrane and stromal lamella, it will leave a cicatrix [9][10].
Based on the severity and its relation to the risk of threatening corneal blindness, corneal ulcers can be RST (Rarely Sight Threatening) and PST (Potentially Sight Threatening), where there must be 1 of 3 criteria each, namely PST if 1) There are > 1+ cells in the COA (10 cells or more in a 1-mm beam), 2) Solid infiltrate measuring > 2 mm in the widest diameter, 3) The edge of the infiltrate is < 3 mm from the center of the cornea (with slit-lamp examination); While RST if there are < 1+ cells in the COA (10 cells or more in a 1-mm beam), 2) Solid infiltrate measuring < 2 mm in the widest dimension, 3) The edge of the infiltrate is > 3 mm from the center of the cornea (with slit-lamp examination) [11].
As a therapy, topical antibiotic eye drops can achieve a level of penetration which is
high in tissue and is the therapeutic method of choice in most cases. Systemic therapy can be performed in cases of spread of scleral or intraocular infection and gonorrhea infection. Broad-spectrum topical antibiotics are used as initial therapy or empirical therapy in cases of corneal ulcers. Cycloplegics can be used to prevent synechiae and reduce pain. Ciprofloxacin 0.3%, ofloxacin 0.3%, and levofloxacin 1.5% are the therapeutic options for bacterial keratitis. When compared with ofloxacin 0.3%, levofloxacin 1.5% showed comparable efficacy with complete reepithelialization and no progressive infiltrate for two consecutive control visits [13].
As in the first case patient, administration of levofloxacin gave good ulcer healing results, as the results of gram examination found gram-positive results, so while waiting for the results of culture and resistance, topical broad-spectrum antibiotic therapy can be given and cendo phenicol eye ointment is the choice that is considered appropriate. This patient was given Levofloxacin drops, which are third-generation quinolone antibiotics that work by entering the bacterial cell wall and inhibiting the DNA-gyrase enzyme, which functions in bacterial replication, especially gram-positive. Administration was continued after clinical improvement was obtained, indicated by a decrease in ulcer size, increased visual acuity and loss of hypopyon from the anterior ocular chamber. Administration of systemic antibiotics is recommended in acute cases and severe infections where the infection has reached the sclera or signs of impending perforation have been found. Except in cases of gonococcal keratitis [11][13].
In general, the initial regimen should be observed within the first 48 hours. Keratitis caused by Pseudomonas Sp and other gram-negative organisms, as in the second reported case, can cause acute clinical conditions within 24-48 hours. The difference in virulence properties of the two ulcer-causing bacteria causes different prognoses in the two patients. Gram-positive infections in the cornea are considered no more dangerous than gram-negative infections. Some gram-negative germs can cause corneal perforation, leading to blindness. Klebsiella, Escherichia coli, and Proteus sp most often attack the cornea that has a history of chronic epithelial disease in the cornea, even without a history of previous trauma. It is known that the second patient is a chronic Diabetes mellitus patient, where this patient has a corneal epithelial and endothelial condition that is not as good as in healthy individuals [12][13][15]. Klebsiella Sp is a highly invasive bacterium and can cause corneal perforation. Antibiotic therapy is considered to provide improvement if there is a reduction in: pain, amount of secretion, eyelid edema, and conjunctival injection. In the clinical appearance of ulcers, consolidation and clear boundaries are found. Reduction in infiltrate density in the stromal layer, reduction in cells, fibrin, or hypopyon in the anterior ocular chamber, reepithelialization is seen, and the corneal thinning process stops [13].
Topical therapy should be tapered (gradually decreasing the dose) depending on the clinical response and the virulence of the pathogen. Prolonged use of topical antibiotics can also cause corneal toxicity which ends in corneal melting. If persistent epithelial defects are found and the infection is under surveillance, additional therapy can be given in the form of corneal lubricants, eye ointments, bandage contact lenses, amniotic membrane transplantation or tarsorrhaphy. Most antibiotic eye drops should not be tapered below three or four drops a day because it is considered subtherapeutic and increases the risk of antibiotic resistance. In both reported cases, topical antibiotics as initial therapy were given according to the results of the gram examination. Therapy was evaluated within 3 days and in both cases, the patient only came after one week. The first patient was given additional therapy in the form of oral corticosteroids considering the presence of cells in the anterior ocular chamber, while in the second case, corticosteroids were not given due to the presence of a large ulcer with a depth reaching the stroma.
Administration of steroids in cases of bacterial keratitis is considered to provide benefits in terms of suppressing inflammation, which is expected to reduce corneal scarring related to visual rehabilitation. However, administration of steroids is still controversial because it has a local immunosuppressive effect, inhibition of collagen synthesis, which can accelerate corneal melting and increased intraocular pressure. So that in a study, it was stated that corneal ulcers caused by Pseudomonas and Nocardia are contraindicated for corticosteroid therapy because it aggravates the virulence of bacteria [10][13].  Administration of vitamin C in cases of corneal ulcers, experimentally, has shown that vitamin C has a role in the process of extracellular matrix fibril synthesis in human keratocyte culture tissue which plays a role in the corneal wound healing process. According to research by Cho et al., giving vitamin C supplementation with oral dose of 3 grams/day or intravenously 20 grams/day will reduce the size of corneal opacity in corneal ulcer patients. Differential diagnosis of bacterial corneal ulcers are keratitis caused by other microorganisms (fungi, parasites, viruses, mycobacteria), peripheral ulcerative keratitis, and toxic keratitis [7][13]. Complications of corneal ulcers are toxic iridocyclitis, secondary glaucoma, descemetocele, and corneal perforation.

4. Conclusion
Corneal ulcer is an eye infection that is quite common in tropical countries such as Indonesia. It is very important to know the type of germ that causes it through microbiological examination because in addition to being able to provide targeted therapy, the difference like bacterial pathogens will determine the prognosis of the patient's vision in the future.
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