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Abstract
BACKGROUND
We describe a case of relentless placoid chorioretinitis (RPC) that progressed despite administration of peribulbar and systemic corticosteroids, and was resolved by systemic combined with intravitreal methotrexate.

CASE SUMMARY
A 16-year-old male reported painless blurred vision and a temporal scotoma in his right eye for one week. Due to widespread distribution and continuous enlargement, multimodal imaging of the lesions led to the diagnosis of RPC. Lesions in the right eye extended despite peribulbar injection of triamcinolone acetonide, but the progression was immediately terminated by a single dose of intravitreal methotrexate. A new fresh lesion occurred in the contralateral eye despite systemic prednisolone but was resolved by oral methotrexate.

CONCLUSION
Systemic immunosuppressants should be given upon RPC diagnosis. Intravitreal methotrexate immediately halted progression and may be considered for sight-threatening cases as part of the initial therapy.
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Core Tip: Relentless placoid chorioretinitis is a bilateral disease in nature and refractory to corticosteroid monotherapy, which warrants the importance of systemic immunosuppressants given upon diagnosis. Intravitreal methotrexate should also be considered as part of the initial therapy for macula-threatening cases in order to halt progression immediately and preserve visual function.

INTRODUCTION
Relentless placoid chorioretinitis (RPC), also referred to as ampiginous choroiditis[1], is a relatively new and rare entity that was proposed by Jones et al[2] in 2000. The average age of patients was 34 years and a male preponderance was found in a case series by Jyotirmay et al[3]. RPC exhibits multiple inflammatory, deep white-creamy lesions resembling those seen in acute posterior multifocal placoid pigment epitheliopathy (APMPPE) and serpiginous choroiditis (SC). However, unlike APMPPE and SC, prolonged periods of widespread and multifocal retinal activity results in the unique appearance of numerous lesions (> 50), lesions extending anterior and posterior to the equator, and healed lesions that involve the superficial choroid[2].
Due to the rarity of this process, the optimum treatment is unknown. Most reported cases of RPC were refractory to corticosteroid monotherapy, and corticosteroid combined with systemic immunosuppressants, such as cyclosporine[4], mycophenolate mofetil[3,5], azathioprine or cyclophosphamide[3] were considered to be effective in ceasing disease progression and preventing further recurrence. However, progression during the first one to two weeks despite initiation of medication in serpiginous-like choroiditis (SLC) (with a similar clinical picture to RPC) has also been reported (so called “paradoxical worsening”)[6], which could be extremely challenging especially when the macula was about to or had already been involved at diagnosis.
Here we report a case of RPC which progressed despite administration of local and systemic corticosteroids and improved after oral combined with intravitreal methotrexate (MTX), and emphasize the importance of intravitreal MTX injection as initial therapy for sight-threatening cases.

CASE PRESENTATION
Chief complaints
A 16-year-old male was hospitalized complaining of progressive painless blurred vision and a temporal scotoma in his right eye for one week.

History of present illness
Visual acuity in his right eye had gradually decreased during the last week without soreness or redness. 

History of past illness
The patient denied any previous ophthalmic diseases, febrile or flu-like episodes.

Personal and family history
The family history was unremarkable.

Physical examination
On initial examination, his visual acuity was 20/20 and intraocular pressure was normal in both eyes. Anterior segment examination was unremarkable. Fundoscopic examination of the right eye revealed 1+ vitreous cells, along with well-circumscribed fresh creamy-white serpiginous-like lesions around the optic disc and multiple pigmented scars in the nasal and inferior mid-peripheral retina.

Laboratory examinations
Uveitis workup including complete blood count, blood biochemistry, urinalysis, erythrocyte sedimentation rate, C-reactive protein, chest computed tomography and brain magnetic resonance imaging were all normal. Serologic tests for syphilis, toxoplasma, human immunodeficiency virus and T cell spot test were all negative.

Imaging examinations
Fundus imaging showed well-circumscribed fresh creamy-white serpiginous-like lesions around the optic disc and multiple pigmented scars in the nasal and inferior mid-peripheral retina (Figure 1A). The lesions around the optic disc were hyperfluorescent on autofluorescence (AF) and in the late phase of fundus fluorescein angiography (Figure 1B and C). Optical coherence tomography (OCT) revealed normal fovea but disorganization of the outer retina in the nasal macular area (Figure 1D). The fundus of the left eye was unremarkable (Figure 1E).

FINAL DIAGNOSIS
Peribulbar injection of triamcinolone acetonide (TA) 20 mg was prescribed initially as diagnostic treatment. Two weeks later, however, vision in his right eye declined to 20/50. Fundus examination revealed lesion extension which was hyperfluorescent on AF and hypofluorescent on indocyanine green angiography (Figure 2A-C). OCT showed fovea involvement, as well as atrophy of the outer retinal layers and subretinal fibrosis (Figure 2D). The left eye remained unremarkable (Figure 2E). The patient was then referred to us for further diagnosis and treatment. The widespread, multifocal and serpiginous-like pattern, together with the multimodal imaging features and poor response to treatment led us to the diagnosis of RPC.

TREATMENT
Oral MTX (20 mg/wk) and prednisolone (0.6 mg/kg/d) were administered immediately. Considering the rapid progression and central involvement, intravitreal MTX 0.4 mg was also given in order to preserve vision. Two weeks later, the fresh lesions in the right eye started to become transparent and pigmented (Figure 3A). No progression in the right eye was seen on OCT (Figure 3B), but a new creamy-white lesion appeared at six-o’clock in the equator of the left eye (Figure 3C). Considering the relatively short period of oral MTX after initiation, no further adjustment of treatment was adopted. Another two weeks later, the lesions in the right eye were almost transparent and hypofluorescent on AF (Figure 3D and E). OCT showed no further progression with the ellipsoid zone at the central fovea partially recovered (Figure 3F), and his visual acuity also improved to 30/50. In the left eye, the newly developed lesion also started to become transparent, but was hyperfluorescent on AF (Figure 3G and H). Prednisolone was then tapered off gradually, leaving oral MTX as maintenance therapy.

OUTCOME AND FOLLOW-UP
The patient was then followed for 21 mo, and his vision improved to 20/20 and remained stable. At the last visit, MTX had been discontinued, and no new lesions or enlargement of the scars were noted in both eyes (Figure 3I-M).

DISCUSSION
Here, we report an otherwise healthy 16-year-old male who presented with unilateral posterior uveitis. According to diagnostic criteria proposed by Jyotirmay et al[3], widespread lesions reminiscent of APMPPE in the mid-periphery, a continuously enlarging lesion at the posterior pole despite local corticosteroid therapy and outer retinal atrophy led to the diagnosis of RPC.
In this case, a new lesion developed in the contralateral eye two weeks after systemic prednisolone and MTX initiation, which suggested the nature of bilateral involvement of the disease. Jyotirmay et al[3] reported 16 RPC patients and bilateral involvement was 63% at baseline. The proportion further increased to 81% with a median follow-up time of 3 years. Although the etiology of RPC is still unknown, the involvement of a degenerative, autoimmune and/or infectious process has been considered, with some speculating that it is an ocular manifestation of a larger systemic autoimmune condition[7]. This warrants the importance of systemic administration even in patients who present with unilateral disease.
Another interesting phenomenon was that the new lesion developed in the contralateral eye two weeks after initiation of systemic treatment and healed two weeks later without any modification of systemic therapy, which indicated that it is necessary to administer immunosuppressants in addition to steroids at baseline in order to effectively control progression. As it usually takes weeks for immunosuppressants to show a clinical effect, progression despite peribulbar TA and the occurrence of a new active lesion despite systemic prednisolone in the contralateral side suggest that RPC is recalcitrant to steroid monotherapy, which is in accordance with previous studies where progression of RPC could only be stopped when cyclosporine[4], mycophenolate mofetil[3,5], azathioprine and cyclophosphamide[3] etc. were administered. For sight-threatening cases when the macula was about to be or had already been involved at baseline, progression despite systemic treatment could totally destroy the macula resulting in blindness. More aggressive therapy is needed for such situations.
Although repeated intravitreal TA was shown to be an alternative in the treatment of RPC by avoiding significant systemic side effects caused by long-term systemic therapy[8], considering the bilateral nature of the disease, it has no preventive effect on the contralateral eye and local adverse effects, such as cataract and intraocular hypertension etc., limiting its application in young patients. Intravitreal injection of MTX was previously used as a standard method for intraocular lymphoma and had been proved to be safe and effective. For some patients, the aqueous level of interleukin 10, which represents intraocular tumor load, could be lowered below detection limits after two injections given twice a week[9], which suggests its feature of rapid-onset. Intravitreal MTX has also been reported to have an excellent effect in managing presumed and refractory tuberculous SLC[10], which has a similar clinical picture to RPC. In this case, macula involvement at baseline prompted us to administer intravitreal MTX as part of the initial therapy in addition to systemic administration, and the lesions healed quickly without any further deterioration. As the vitreous half-life of MTX after a single injection was estimated to be about 10.4 h[9], weekly injection was recommended for patients with intraocular lymphoma. In order to avoid unnecessary invasive treatment, we chose to follow our patient closely and repeat intravitreal injection if necessary until systemic MTX took effect. Luckily, no new lesions were found in his right eye during follow-up, which is in agreement with previous reports that one to two injections of MTX were adequate to control SLC progression without adverse reactions[10]. 

CONCLUSION
Relentless placoid chorioretinitis is a bilateral disease in nature and refractory to corticosteroid monotherapy, indicating the importance of systemic immunosuppressants given at diagnosis. Intravitreal methotrexate should also be considered as part of the initial therapy for macula-threatening cases in order to terminate progression immediately and preserve visual function.
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Figure Legends
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Figure 1 Multimodal imaging at initial presentation. A: Well-circumscribed fresh creamy-white serpiginous-like lesion around the optic disc and multiple pigmented scars were noted in the nasal and inferior mid-peripheral retina; B: Lesions in the right eye around the optic disc were hyperfluorescent on autofluorescence; C: in the late phase of fundus fluorescein angiography; D: Optical coherence tomography revealed normal fovea but disorganization of the outer retina in the nasal macular area in the right eye; E: The fundus of the left eye was unremarkable.
[image: ]
Figure 2 Multimodal imaging of the lesions two weeks after peribulbar injection of triamcinolone. A: Lesion extension was noted in the right eye, which showed; B: hyperfluorescent on autofluorescence; C: hypofluorescent on indocyanine green angiography; D: Optical coherence tomography of the right eye showed fovea involvement; E: The fundus of the left eye was still unremarkable.
[image: ]
Figure 3 Fundus photography, autofluorescence and optical coherence tomography during the patient’s follow-up. A and B: Two weeks after systemic methotrexate and prednisolone combined with intravitreal methotrexate, the lesions in the right eye were almost transparent and optical coherence tomography showed no further progression; C: A new creamy-white lesion appeared at six o’clock at the equator of the left eye. D-F: Another two weeks later, no progression was noted in the right eye; G and H: The lesion in the left eye also started to turn transparent without any modification of systemic therapy, but was still hyperfluorescent on autofluorescence; I-M: At the last visit, no new lesions or enlargement of the scars was noted in both eyes.
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