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    Abstract
A 2-year-old girl presented with pain, itching, photophobia, and tearing in her left eye. These symptoms started after contact with a caterpillar. The patient was initially taken to another hospital, where the local ophthalmologist prescribed topical prednisolone acetate 1%, a topical antibiotic, and cyclopentolate 1% eye drops. However, 3 weeks later, the patient presented to our hospital with no symptomatic improvement. Slit-lamp examination showed moderate conjunctival injection and diffuse superficial punctate corneal epithelial erosions with numerous caterpillar hairs embedded in the bulbar and tarsal conjunctiva, and in the superficial and deep corneal stroma, extending into the anterior chamber (AC). In addition, the AC had 2+ cells with caterpillar hairs on the iris surface. The lens was clear, and the fundus examination was normal. The patient underwent AC wash and setae removal under general anesthesia; this was repeated 4 months later when symptoms recurred owing to retained setae. There was no evidence of any additional setae or ocular inflammation in 8 months of follow-up, and symptoms resolved completely. Caterpillar hairs can migrate intraocularly and induce an ocular inflammatory response. Immediate and thorough irrigation, continued scrupulous examinations for any retained setae, and meticulous setae extraction are crucial for treating this condition.
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    Introduction


    Ophthalmia nodosa is a rare ocular inflammatory process that is triggered by caterpillar setae or other specific hairs.[bookmark: ft1][1] The setae-induced ocular inflammatory response is related to the mechanical invasion of the setae and the toxic reaction to venom gland secretions.[bookmark: ft2][2] The clinical presentations of ophthalmia nodosa secondary to caterpillar hair are variable. The ocular manifestations may include keratitis, nodular conjunctivitis, anterior uveitis, vitritis, or chorioretinal lesions.[bookmark: ft3][3] Moreover, ophthalmia nodosa was described as an uncommon incidental finding during a routine examination of an asymptomatic patient without signs of uveitis or conjunctivitis.[bookmark: ft4][4]


    Treatment includes removal of all setae if possible. However, the inflammatory response at the initial presentation could impede the visualization, and late presentation of undetected seta is reported to necessitate further surgical intervention.[bookmark: ft5][5],[bookmark: ft6][6] Setae left in situ may migrate to the anterior chamber (AC),[bookmark: ft7][7] crystalline lens, or vitreous and cause posterior segment inflammation.[bookmark: ft6][6],[bookmark: ft8][8]


    In this report, we describe a case of ophthalmia nodosa secondary to intraocular caterpillar hairs in a 2-year-old girl. To the best of our knowledge, no case has been previously reported in the Middle East.


    Case Report


    A 2-year-old girl presented with pain, itching, photophobia, and tearing in her left eye. These symptoms started 3 h after the patient came in contact with a caterpillar while she was sleeping outside. The patient was initially taken to another hospital, where the local ophthalmologist prescribed topical prednisolone acetate 1%, a topical antibiotic, and cyclopentolate 1% eye drops. However, the symptoms persisted over the next 3 weeks, at which point the patient presented to our hospital with no symptomatic improvement. Slit-lamp examination of the right eye was unremarkable, while the left eye examination showed moderate conjunctival injection with numerous caterpillar hairs embedded in the bulbar and tarsal conjunctiva, and in the superficial and deep corneal stroma, extending into the AC [Figure - 1]a. In addition, the AC of the left eye had 2+ cells with caterpillar hair on the iris surface [Figure - 1]b. The lens was clear, and the fundus examination was normal in both eyes. The patient underwent AC wash and setae removal under general anesthesia, during which the exposed conjunctival, superficial corneal stroma, and AC setae were removed [Figure - 2]a and sent for microscopic examination [Figure - 2]b. However, deep corneal stroma and the buried conjunctival hair that were not exposed and away from the visual axis were left in place. The patient was instructed to continue with the topical medications for a period of 2 weeks. At 2-week follow-up, slit-lamp examination showed no conjunctival injection, a clear cornea, and no AC reaction. However, 4 months later, the symptoms recurred owing to setae, which were originally concealed by the conjunctiva; the sharp points were uncovered, and the setae were then removed successfully. During the subsequent follow-up visits over the next 8 months, there was no evidence of any exposed setae or ocular inflammation, and symptoms were completely resolved.
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        	Figure 1: (a) Multiple hairs embedded in the peripheral cornea surrounded by mild stromal haze (long arrows). Multiple exposed subconjunctival hairs and diffuse conjunctival injection (short arrows) as well as two hairs embedded at the lid margin (arrowheads) are seen. (b) Two intraocular hairs are seen in the anterior chamber (arrows)
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        	Figure 2: (a) Intraoperative extraction of the anterior chamber hairs using intraocular forceps. (b) Under simple microscope, the caterpillar hair appeared to be darkly pigmented with sharp tapered ends and no side barbs
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    Discussion


    Setae from moth caterpillars of the genus Lepidoptera can cause conjunctival granuloma, defined as ophthalmia nodosa. The prevalence of ophthalmia nodosa correlates to the caterpillar population size, which, due to their life cycle, peaks in the fall season.[bookmark: ft3][3] The link between these caterpillars and ophthalmia nodosa was discovered by Watson and Sevel and published in 1966.[bookmark: ft1][1] While there is substantial evidence to prove the prevalence of ophthalmia nodosa in India,[bookmark: ft9][9] there are no data or cases concerning the condition in Saudi Arabia.


    In this instance, as with most cases reported, the patient was outside when the incident occurred. The 3-h time to the onset of symptoms was also fairly consistent with that in other reported cases, in which symptoms occurred up to 3 h after exposure.[bookmark: ft6][6] The setae may become lodged in the conjunctival fornix through direct contact or having been swept up by the breeze. In this case, diagnosis was aided by the unusual fact that a caterpillar was seen by the patient's relatives before the incident occurred. However, they were not able to retrieve it. Normally, if a patient presents with a congested eye during the caterpillar season and there appears to be setae in the eye, ophthalmia nodosa ought to be suspected whether or not any caterpillar contact was observed.[bookmark: ft10][10]


    Ophthalmia nodosa presents in several ways. Sudden chemosis and inflammation as a result of acute anaphylaxis caused by setae may last approximately 2 to 3 days. Chronic mechanical keratoconjunctivitis with linear corneal abrasions occurs when the setae enter the palpebral or bulbar conjunctiva. The patient may be asymptomatic or there may be a gray-tinged yellow granulomatous nodule in the conjunctiva when the hair is subconjunctival or intracorneal. Setae in the anterior segment may result in inflammation of the iris, increasing in severity if there is hypopyon or an iris nodule, and setae in the posterior segment may result in involvement of the retina and vitreous body.[bookmark: ft11][11] All setae cause mechanical irritation, but some also secrete toxin-containing protein, and this combination results in an array of symptoms.[bookmark: ft2][2] The patient in this case showed signs of keratoconjunctivitis, uveitis, and intraocular penetration.


    An atypical case, where the lower palpebral conjunctiva exhibited an inflammation which caused no pain in the patient, has been reported. On biopsy, this was determined to be a granuloma with caterpillar hair; however, such cases are uncommon.[bookmark: ft4][4] Similarly, only a small number of intra-lenticular setae have been recorded.[bookmark: ft8][8],[bookmark: ft12][12] Agarwal et al.[bookmark: ft13][13] described a case where a young woman was found to have several caterpillar hairs in areas of her eye, including her AC, sclera, cornea, and pars plana. Savage et al.[bookmark: ft5][5] provided an account of a single case of ophthalmia nodosa, where the path of an intracorneal seta altered its direction. One case which bears a striking resemblance to ours was that of a 6-year-old boy, who had a number of caterpillar hairs lodged in his eyelids, periocular skin, and palpebral conjunctiva. However, there was no evidence of corneal or AC involvement in that particular case.[bookmark: ft14][14]


    The setae were managed initially by reducing inflammation with topical steroids, antibiotics, and lubrications. At this point of treatment, the setae in the AC were not causing inflammation, but this can occur several years after the initial incident. There was, however, continued inflammation of the ocular surface. Considering the potential for future inflammation, the family agreed that it was in the patient's best interest to extract the setae in the AC while the patient was under general anesthesia. However, 4 months after the initial incident, the patient's symptoms returned. Setae which originally were concealed by the conjunctiva had their sharp points uncovered. All setae were extracted in a second procedure, despite them being notoriously challenging to remove.


    Immediate thorough irrigation, continued scrupulous examinations, and setae extraction are crucial for treating this condition. Informing patients about the harmful effects of repeatedly touching their eyes also aids treatment, according to Villiard and De Jean. In the case of conjunctival nodules, surgery may be necessary.[bookmark: ft15][15]


    Intraocular penetration can have serious implications. In order to best protect the patient's vision, follow-up to detect any retained intracorneal hair is key. The presence of intracorneal hair is the single notable risk for intraocular penetration found by Sengupta et al.[bookmark: ft4][4] In practice, extracting all the hairs is extremely challenging; there is often swelling of the cornea and there are usually many hairs which can spread and break easily. Continued reviews and multiple attempts to remove hairs are required to prevent future difficulties.


    In conclusion, ophthalmia nodosa is a rare condition that should be suspected if patients present with ocular congestion during caterpillar season, whether or not caterpillar contact has been documented. Successful treatment requires thorough efforts to remove all setae from the affected area and ascertain any intraocular penetration or inflammation. Furthermore, patients require continuous long-term follow-up as the setae may initially be masked by inflammation and are likely to migrate within the eye, causing significant risk of serious damage.
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  Figure 1: (a) Multiple hairs embedded in the peripheral cornea surrounded by mild stromal haze (long arrows). Multiple exposed subconjunctival hairs and diffuse conjunctival injection (short arrows) as well as two hairs embedded at the lid margin (arrowheads) are seen. (b) Two intraocular hairs are seen in the anterior chamber (arrows)


  Figure: 2
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  Figure 2: (a) Intraoperative extraction of the anterior chamber hairs using intraocular forceps. (b) Under simple microscope, the caterpillar hair appeared to be darkly pigmented with sharp tapered ends and no side barbs
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