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            Abstract

            
               
Introduction: One of the most difficult conditions to cure is often corneal fungus infections. Due to low stromal penetration, current
                  topical antifungal medications are not very successful in the treatment of fungal keratitis, which makes it challenging to
                  treat cases of deep fungal corneal ulcers.
               

               Aims and Objective: To assess the efficiency of voriconazole intra stromal injection in the treatment of deep fungal corneal ulcers that donot
                  heal. 
               

               Materials and Methods: In this prospective interventional study of thirty patients, deep non-healing fungal corneal ulcers were successfully treated
                  by combining intrastromal voriconazole with topical therapy. Voriconazole 50 gm/0.1 ml was injected intrastromally into the
                  corneas of 30 patients with deep stromal non-healing fungal corneal ulcers who had not responded to topical antifungal medication.
               

               Results: Patients were monitored for six to ten weeks following the operation. The size of the corneal infiltration was noted to decrease
                  more quickly, and in the majority of cases, ulcers completely disappeared between 6 to 10 weeks.
               

               Conclusion: As an additional therapy, intrastromal voriconazole injection may be a safe and efficient strategy to treat cases of deeply
                  seated fungal corneal ulcers that refuse to heal.
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               Introduction

            One of the main causes of blindness worldwide is infectious keratitis. Nearly half of culture-positive infections in developing
               nations are brought on by fungal infections.1 The most common predisposing factors of fungal keratitis in developing countries is trauma by vegetative matter, prolonged
               use of broad-spectrum antibiotics and topical steroids, corneal surface disorders, refractive surgery, particular contact
               lens disinfectant solutions and sand particles.2, 3 Even though these infections can have devastating consequences if left untreated, improvements in surgical procedure and
               antimicrobial medication have improved their prognosis. It is crucial to identify fungal infections and treat them quickly
               and aggressively.4 
            

            Fungi are a group of microorganisms that have rigid walls and a distinct nucleus with multiple chromosomes containing both
               DNA and RNA. In temperate areas, fungal keratitis is uncommon, but in tropical and underdeveloped nations, it is a significant
               cause of vision loss. Fungal keratitis can cause a significant inflammatory reaction, albeit it frequently progresses slowly.
               Though often evolving insidiously, fungal keratitis can elicit a severe inflammatory response – corneal perforation is common,
               and the outlook for vision is frequently poor.5 
            

            The poor prognosis of fungal keratitis is caused by the low penetration, narrow spectrum, and surface toxicity of antifungal
               medications. Therapeutic keratoplasty (TPK) has been used to treat resistant fungal keratitis in the past, but there have
               been drawbacks, including low success rates, serious complications, and a lack of donor corneas, particularly in developing
               nations.6, 7 
            

            Voriconazole is a second generation triazole antifungal agent. It is marketed only in systemic formulation. It causes depletion
               of ergosterol and the accumulation of lanosterol by binding to the active site of P450-dependent enzyme lanosterol 14-demethylase
               (CYP51 or Erg11p) and ligates the iron heme cofactor via a nitrogen atom, thus affecting the integrity and function of the
               fungal membrane. It has a broad spectrum of activity and low minimum inhibitory concentrations (MIC), with high systemic intraocular
               penetration profile, thus it is ideal for use in the treatment of fungal keratitis.
            

            Refractory, deep-seated fungal keratitis can be successfully treated with intrastromal voriconazole.8 In addition to having a high safety profile, voriconazole offers greater effectiveness against fungi that are resistant to
               itraconazole and amphotericin B.9 
            

            Voriconazole administered intrastromally aids in the removal of the infection's nidus from the cornea. As a supplement to
               topical antifungal therapy, voriconazole 50g/0.1ml is injected circumferentially in the corneal stroma, around the fungal
               abscess.10 
            

            The study aims to evaluate the effectiveness of intrastromal voriconazole injection in non-healing fungal corneal ulcer and
               to investigate the feasibility and safety of using voriconazole by intrastromal injection (50 µg/0.1 mL) in adjunction with
               topical antifungals as mainstay in management of non-healing fungal keratitis.
            

         

         
               Materials and Methods

            30 eyes of 30 patients coming in our ophthalmology OPD, in BRD medical college, Gorakhpur from November 2017 to October 2018
               (1 year), were included in this randomized prospective interventional study if they fulfilled the inclusion criteria of having,
               confirmed fungal corneal ulcer cases not responding to routine antifungal therapy, of more than 14 years age, of any gender,
               with informed consent were included. The study was given cleared by institutional ethics committee. 
            

            Patients with - bilateral ulcers, perforated corneal ulcer, previous penetrating keratoplasty in the affected eye, anaesthetic cornea, lagophthalmos,
               pregnancy (by urine test or history) or breast feeding (by history), known allergy to medications (antifungal or preservative),
               no light perception in the affected eye were excluded.
            

            A detailed clinical evaluation, a positive smear, and fungus culture were used to confirm the diagnosis of the fungal infection.
               Each patient got a detailed clinical evaluation at the time of initial presentation, which included taking their medical history,
               assessing their visual acuity using a snellen's chart, and having a slit-lamp biomicroscopic examination. Corneal scrapings
               were under topical anaesthesia and sent for microbiological analysis, including potassium hydroxide (10% KOH) wet mount preparation
               and culture. Additionally, routine blood tests were performed.
            

            Once fungal keratitis was confirmed, topical voriconazole (1%) and natamycin sulfate (5%) were instilled every hourly and
               2% homatropine hydrobromide instilled thrice a day. The response to therapy was evaluated using slit lamp examination. If
               no response was seen to the combined therapy for 1-week, intrastromal voriconazole (50 ug/0.1 ml) was injected around the
               lesion. Intrastromal injection was repeated at an interval of 72 h, in case of worsening or no response to the previous injection.
               If grey infiltration and necrotic tissue were present, corneal debridement was performed.
            

            Following the diagnosis of fungal keratitis, topical voriconazole (1%) and natamycin sulphate (5%) were used hourly, and homatropine
               hydrobromide (2%) was instilled three times daily. Slit lamp examination was used to assess the therapeutic response. The
               lesion was injected with intrastromal voriconazole (50 ug/0.1 ml) if there had been no improvement after a week of the combined
               therapy. If the condition worsened or there was no improvement after the initial injection, the intrastromal injection was
               repeated after a gap of 72 hours. Corneal debridement was done if there was grey infiltration and necrotic tissue.
            

            The commercially available form of voriconazole is a 1 mg glass vial of white lyophilized powder. In order to make 0.5 mg/ml
               (50 g/0.1 ml) of voriconazole, 2 ml of lactated ringer solution were added to the powder-containing vial. Using a 30-gauge
               needle, the reconstituted solution was placed in a 1-ml tuberculin syringe. Under peribulbar anaesthesia, full aseptic settings,
               and an operating microscope, the preloaded medication was given. The needle was entered obliquely from the unaffected, clear
               area with the bevel down, in each case just flush to the abscess at mid-stromal level. After administering the medication,
               the amount of corneal hydration was used as a guidance to help the region covered. To create a drug deposit around the lesion,
               four to five split doses were administered around the abscess. The total amount of the drug injected intrastromally ranged
               from 0.05ml to 0.1ml.
            

            Following intrastromal injection, the patients were kept on the previously mentioned topical antifungal drugs. Patients were
               examined on a daily basis, and slit lamp was used to monitor response to therapy. The infection was considered to be resolved after
               the epithelial defect had fully healed and the corneal infiltration had disappeared. After the infection had completely resolved,
               topical antifungal medications were continued for at least two weeks along with topical and systemic adjuvants like topical
               and systemic broad-spectrum antibiotics, systemic analgesics, anti-glaucoma medications like 0.5 percent timolol eye drops,
               and tear substitutes.
            

         

         
               Results and Observations

            
                  
                  Table 1

                  Distribution (%) of patients according to age group and gender
                  

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            Age group

                           
                        
                        	
                              
                           
                            Males

                           
                        
                        	
                              
                           
                            Females

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            10-20

                           
                        
                        	
                              
                           
                            2(10%)

                           
                        
                        	
                              
                           
                            1(10%)

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            2(10%)

                           
                        
                        	
                              
                           
                            1(10%)

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            2(10%)

                           
                        
                        	
                              
                           
                            3(30%)

                           
                        
                        	
                              
                           
                            5(16.7%)

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            6(30%)

                           
                        
                        	
                              
                           
                            4(40%)

                           
                        
                        	
                              
                           
                            10(33.3%)

                           
                        
                     

                     
                           	
                              
                           
                            5.

                           
                        
                        	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            5(25%)

                           
                        
                        	
                              
                           
                            1(10%)

                           
                        
                        	
                              
                           
                            6(20%)

                           
                        
                     

                     
                           	
                              
                           
                            6.

                           
                        
                        	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                            3(15%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            20(100%)

                           
                        
                        	
                              
                           
                            10(100%)

                           
                        
                        	
                              
                           
                            30(100%)

                           
                        
                     

                  
               

            

            The prevalence of keratomycosis was higher among 51-60 years age males than 41-50 years age females

            Mean (µ) = 42.333

            S.D. (σ) = 14.368

            
                  
                  Table 2

                  Distribution (%) of patients according to size of ulcer
                  

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            Size of lesion

                           
                        
                        	
                              
                           
                            No. of cases

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            1/4th to 1/2 of cornea
                           

                           
                        
                        	
                              
                           
                            18(60%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            1/2 to 3/4th of cornea
                           

                           
                        
                        	
                              
                           
                            9(30%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            > 3/4th of cornea
                           

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                  
               

            

            In majority of the cases (60%) the ulcer size was 1/4th to 1/2 of cornea.
            

            
                  
                  Table 3

                   Location of corneal ulcers
                  

               

               
                     
                        
                           	
                              
                           
                            S. No.

                           
                        
                        	
                              
                           
                            Location

                           
                        
                        	
                              
                           
                            No. of patients

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            Central

                           
                        
                        	
                              
                           
                            24(80%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            Paracentral

                           
                        
                        	
                              
                           
                            06(20%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            Peripheral

                           
                        
                        	
                              
                           
                            00

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            30(100%)

                           
                        
                     

                  
               

            

            
                  
                  Table 4

                  Distribution (%) of patients according to duration of treatment taken before intrastromal injection
                  

               

               
                     
                        
                           	
                              
                           
                            S. No.

                           
                        
                        	
                              
                           
                            Duration

                           
                        
                        	
                              
                           
                            No. of patients

                           
                        
                        	
                              
                           
                            Percentage

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            1-2 weeks

                           
                        
                        	
                              
                           
                            05

                           
                        
                        	
                              
                           
                            16.7%

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            3-4 weeks

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            36.7%

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            4-5 weeks

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            33.3%

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                            >5 weeks

                           
                        
                        	
                              
                           
                            04

                           
                        
                        	
                              
                           
                            13.3%

                           
                        
                     

                  
               

            

            
                  
                  Table 5

                  Distribution (%) of patients according to the time of (weeks) healing of ulcer after intrastromal voriconazole injection

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            Weeks

                           
                        
                        	
                              
                           
                            No. of cases

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            4 weeks

                           
                        
                        	
                              
                           
                            10(33.3%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            6 weeks

                           
                        
                        	
                              
                           
                            11(36.7%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            8 weeks

                           
                        
                        	
                              
                           
                            5(16.7%)

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                            Perforation of ulcer after 2 weeks of treatment.

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                     
                           	
                              
                           
                            5.

                           
                        
                        	
                              
                           
                            Did not come to follow up after one week treatment in hospital.

                           
                        
                        	
                              
                           
                            1(3.3%)

                           
                        
                     

                  
               

            

            Most cases responded well to intrastromal voriconazole from the first or second week onwards and healed in 4-5 weeks.

            
                  
                  Table 6

                  Distribution (%) of patients with Residual manifestations

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            Residual Manifestations

                           
                        
                        	
                              
                           
                            Males

                           
                        
                        	
                              
                           
                            Females

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                            Nebula

                           
                        
                        	
                              
                           
                            3(20%)

                           
                        
                        	
                              
                           
                            1(9.1%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                            Macula

                           
                        
                        	
                              
                           
                            8(53.3%)

                           
                        
                        	
                              
                           
                            9(81.8%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                            Leucoma

                           
                        
                        	
                              
                           
                            3(20%)

                           
                        
                        	
                              
                           
                            1(9.1%)

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                            Adherent leucoma

                           
                        
                        	
                              
                           
                            1(6.7%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                  
               

            

            Since the stroma is involved in the majority of keratomycosis cases, macula-like gross opacity is frequently seen.

            
                  
                  Table 7

                  Distribution (%) of patients with Clinical improvement of ulcer

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            2nd week

                           
                        
                        	
                              
                           
                            3rd week

                           
                        
                        	
                              
                           
                            4th week

                           
                        
                        	
                              
                           
                            6th week

                           
                        
                        	
                              
                           
                            8th week

                           
                        
                     

                     
                           	
                              
                           
                            1. Reduction of inflammation

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            2. Absorption of hypopyon

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            3. Relief of pain

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            4. Closure of epithelial defect

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            In the second and third weeks, the majority of the inflammatory symptoms and hypopyon disappeared.

            
                  
                  Table 8

                  Distribution (%) of patients (keratomycosis) with treatment and improvement in Visual acuity (BCVA)

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                           
                              Visual acuity
                              
                           

                           
                        
                        	
                              
                           
                            Intrastromal voriconazole

                           
                        
                     

                     
                           	
                              
                           
                            Before

                           
                        
                        	
                              
                           
                            After

                           
                        
                     

                     
                           	
                              
                           
                            No. of cases

                           
                        
                        	
                              
                           
                            No. of cases

                           
                        
                     

                     
                           	
                              
                           
                            1.

                           
                        
                        	
                              
                           
                           PL+ to CF-2 ft

                           
                        
                        	
                              
                           
                            20(90%)

                           
                        
                        	
                              
                           
                            3(7.7%)

                           
                        
                     

                     
                           	
                              
                           
                            2.

                           
                        
                        	
                              
                           
                           CF-1mts to CF-5mts

                           
                        
                        	
                              
                           
                            8(3.3%)

                           
                        
                        	
                              
                           
                            11(33.3%)

                           
                        
                     

                     
                           	
                              
                           
                            3.

                           
                        
                        	
                              
                           
                           6/60 to 6/24

                           
                        
                        	
                              
                           
                            2(7.7%)

                           
                        
                        	
                              
                           
                            8(30%)

                           
                        
                     

                     
                           	
                              
                           
                            4.

                           
                        
                        	
                              
                           
                           6/18 to 6/9

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4(16.7%)

                           
                        
                     

                     
                           	
                              
                           
                            5.

                           
                        
                        	
                              
                           
                           Underwent perforation

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3(10%)

                           
                        
                     

                     
                           	
                              
                           
                            6.

                           
                        
                        	
                              
                           
                           Drop out

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1(3.3%)

                           
                        
                     

                     
                           	
                              
                           
                            7.

                           
                        
                        	
                              
                           
                           P value < 0.005

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            The above table demonstrates that, in 11 cases of PL+ to CF-2 ft group to CF-1 mts to CF-5 mts group, 5 additional cases of
               the same group improved to 6/60 to 6/24 group, and 1 case to 6/18 to 6/9 group, visual acuity has improved. This was the most
               significant advantage of Intrastromal Voriconazole injection.
            

            
                  
                  Figure 1

                  Pre-op. photo of 18 years male

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/0b5494ee-d9c1-4d46-8b7c-07a7477dcf33/image/d2370eed-de8c-4ef8-95e6-e0986c54d3b7-uimage.png]

            

            

            
                  
                  Figure 2

                  Post-op 6th week photo of 18 year smale
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/0b5494ee-d9c1-4d46-8b7c-07a7477dcf33/image/a5c58a10-e4d8-4203-aed3-75947001179c-uimage.png]

            

            

            
                  
                  Figure 3

                  Pre-op photo of 40 years old female

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/983a70e2-06d9-4eeb-a8fa-86be3d8ff064image3.jpeg]

            

            
                  
                  Figure 4

                  Post-op 5th week photo of 40 years old female
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/983a70e2-06d9-4eeb-a8fa-86be3d8ff064image4.jpeg]

            Thirty patients with a history of corneal abscesses involving the posterior stroma and persistent microbial keratitis were
               referred to us by peripheral ophthalmic clinics for treatment. Incidence was more in males (66.7%) than females (33.3%). Antifungal
               medications and topical fluoroquinolone drops have already been administered to the patients for one to six weeks.
            

            12 patients had a history of vegetative trauma, 7 had a foreign body or dust injury, 4 had no history of trauma, 2 had insect
               injuries, 2 had industrial injuries and 1 had a buffalo tail injury. Smears from every one of the thirty patients tested positive
               for fungus.
            

            As poor response was seen following weeks of therapy with topical eye drops of 5% natamycin, 1% voriconazole and tablet itraconazole
               100mg bd, voriconazole was injected intrastromally around the infected area and 5% natamycin eye drops, 1% voriconazole and
               tablet itraconazole 100mg bd were continued till the healing of the ulcer. No intraoperative or postoperative complications
               were noted in any of the thirty patients, though ulcer perforation was noted in two patients during the second week of follow-up
               and the ulcer was progressing in one diabetic patient who underwent TKP during the third week of follow-up. One patient did
               not show up for follow-up, and the infection was completely resolved in the remaining 26 patients after voriconazole injection.
            

            The mean healing period was 5 weeks ± 1 week. Five patients from the PL+ to CF-2ft group showed improvement in BCVA from 6/60
               to 6/24, eleven more from the same group showed improvement from 1/60 to 5/60, and one patient showed improvement from 6/18
               to 6/9. This demonstrates the crucial role that intrastromal voriconazole injection plays. In some patients there was a minimal
               improvement in BCVA due to presence of the abscesses and the resultant scar in the central cornea.
            

         

         
               Discussion

            Fungal keratitis is a sight threatening infectious disease. The four classes of current antifungal drugs include polyenes,
               imidazoles, triazoles, and fluorinated pyrimidines. These medications can be given by intravenous, topical or oral route.
               But their limitations include low penetration, a narrow spectrum, ocular surface toxicity, a modest clinical response, and
               a longer course of therapy.11, 12 Amphotericin and natamycin are the two most often administered topical medications. Amphotericin B resistance is growing,
               nevertheless.13, 14 Itraconazole and voriconazole are the most often used systemic therapies for filamentous ulcers.15 15–27% of patients of severe keratitis with ineffective medical therapy and increasing thinning with impending perforation
               require surgical treatment (such as keratoplasty, evisceration, or enucleation).16 
            

            Since none of the thirty patients in our research had shown improvement from topical antifungal medication, we chose to move
               forward with intrastromal drug administration. Amphotericin B injections intrastromally have been utilised in the past to
               treat refractory mycotic keratitis.17 We picked voriconazole because it has shown promise in the past in ocular infections when administered both topically and
               systemically, even in cases of drug-resistant fungal keratitis and endophthalmitis.18, 19, 20 Additionally, voriconazole has good safety characteristics and exceptional effectiveness against fungi that are resistant
               to itraconazole and amphotericin B.21 In 26 out of 30 instances in our study, the voriconazole intrastromal injections completely resolved the ulcer without causing
               any adverse side effects. In the management of persistent fungal keratitis, our collection of 30 patients offers some indication
               of a potential therapeutic function for intrastromal antimicrobial medication delivery by intrastromal injection.
            

            A study was done by Sun et al. on 14 patients of recalcitrant fungal keratitis by doing corneal debridement along with intrastromal
               voriconazole and found it to be secure and effective.22 In a related trial, Prakash et al. gave intrastromal injections of voriconazole to three patients, all of whom had their
               infections under control.23 Comparably, 14 out of 20 patients in a study by Konar et al. responded favourably, and the lesion was successfully treated.24

            We think that careful intrastromal delivery of antifungal medications may be of great value in such patients when used in
               conjunction with topical therapy.
            

            Intrastromal Voriconazole Injection Benefits: (i) A high rate of healing mycotic fungal keratitis, which is resistant to treatment.
               (ii) Because the medication is administered as a depot, the patient compliance in usage of other topical drugs is decreased
               in duration and dosage.
            

            
                  Intrastromal voriconazole limitations

               
                     
                     	
                        The high cost of the drug is the only reason voriconazole is not used as the first line treatment for fungal keratitis.

                     

                     	
                        While injecting the drug, there is a chance of corneal perforation.

                     

                  

               

            

         

         
               Conclusion

            Intrastromal voriconazole injection may be a safe and efficient method to treat cases of deeply seated, resistant fungal corneal
               ulcers that don't respond to standard treatment modalities.
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