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    Abstract
Phakomatosis pigmentovascularis (PPV) is a rare congenital condition characterized by a combination of cutaneous capillary hemangiomas and dermal melanocytosis. The dual presentation of Sturge–Weber syndrome (SWS) and nevus of Ota in the same patient is a rare finding. Individually, both these conditions can predispose to developmental glaucoma. The combined presentation of these two predisposing conditions has a very high chance of coexisting glaucoma. We report a patient of PPV presenting with bilateral SWS, nevus of Ota, and congenital glaucoma.
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    Introduction


    Phakomatosis pigmentovascularis (PPV) is a rare congenital malformation presenting with capillary malformations and dermal melanocytosis. Sturge–Weber syndrome (SWS) is a neuro-oculo-cutaneous disorder. Ocular involvement is seen in the form of glaucoma, vascular malformations of the conjunctiva, episclera, choroid, and retina.[bookmark: ft1][1] PPV presenting with SWS, nevus of Ota, and congenital glaucoma is rare.[bookmark: ft2][2] We report a case presenting with the above entities.


    Case Report


    A 4-year-old male child presented to our institute, with the chief complaints of decreased vision in the right eye for duration of 1 year and photophobia for 5 months. The child was diagnosed elsewhere with congenital glaucoma and had undergone glaucoma filtration surgery at 4 months of age. He was born of a nonconsanguineous marriage with normal antenatal and birth history. The child was of normal intelligence for his age. Distance vision at presentation was 3/60 in the right eye and 6/18 (Snellen) in the left eye. External examination showed the presence of an erythematous lesion involving both sides of the face, suggestive of nevus flammeus. On slit lamp examination, the right eye showed a thin, diffuse bleb, scleral thinning, nevus of Ota, megalocornea with Haab's striae, deep anterior chamber, a surgical peripheral iridectomy, and a clear crystalline lens. The left eye also showed a nevus of Ota, and rest of the anterior-segment examination was unremarkable. Fundus examination was normal in both eyes. A provisional diagnosis of bilateral SWS with megalocornea and nevus of Ota of the right eye was made. Neuroimaging and examination under anesthesia were recommended, but the child was lost to follow-up.


    The patient returned at 18 years of age with complaints of diminished vision in the right eye and pain. On vision examination, the right eye vision was no perception of light with a fixed and mid-dilated pupil. The left eye vision was 6/6, N6. External examination revealed the presence of a port wine stain of the face. Slit lamp examination of the right eye demonstrated the presence of a thin, diffuse bleb, scleral thinning, megalocornea with band-shaped keratopathy, Haab's striae, corneal vascularization, peripheral iridectomy, and advanced cataract. Left eye anterior-segment findings were normal, except conjunctival pigmentation [Figure - 1]a. Intraocular pressure (IOP) in the left eye by Goldmann applanation tonometry was 24 mmHg. The IOP in the right eye was nonrecordable. Gonioscopic evaluation of the left eye showed open angles. Fundus examination of the right eye had no view due to the cataract while that of the left eye showed a vertically oval disc with a deep cup, 0.8:1 VCDR, and thinning of neuroretinal rim. Pachymetry of the left eye was normal while that of the right eye was deferred in view of the painful blind eye and band keratopathy. He was advised Humphrey visual fields which he deferred due to logistics. Neuroimaging done elsewhere was normal. Enucleation of the right eye was recommended, and pressure-lowering eye drops were prescribed for the left eye. The patient underwent right eye enucleation with porous polyethylene implant. The enucleated globe did not show any vascular malformation on histopathological examination. On follow-up visit, the left eye IOP was controlled with pressure-lowering eye drops. The right eye with the custom ocular prosthesis showed mild pseudoptosis, but the patient was satisfied with his cosmesis [Figure - 1]b. The patient was counseled about the importance of regular ophthalmic examinations and the use of protective glasses.
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        	Figure 1: (a) Left eye showing the presence of nevus of Ota. (b) The right prosthetic eye showing good color match with pseudoptosis. Nevus flammeus is present on both sides of the face
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    Discussion


    SWS is an encephalotrigeminal angiomatosis characterized by the presence of leptomeningeal hemangioma, facial angioma (nevus flammeus), and ocular changes. SWS is of three types: type I – facial and leptomeningeal angioma ± glaucoma (classic SWS); type II – facial angioma alone ± glaucoma, and Type III – leptomeningeal angioma.[bookmark: ft3][3] The patient presented has Type II SWS. Glaucoma in SWS may be congenital or developmental and is secondary to anterior-chamber malformations, raised episcleral venous pressure, and changes in the ocular hemodynamics.[bookmark: ft4][4]


    Nevus of Ota is a hamartoma of dermal melanocytes which presents with permanent, homogenous, bluish gray or brown lesion limited to an area innervated by the first or second division of the trigeminal nerve usually seen on the face and the conjunctiva. The abnormal pigmentation at the anterior angle caused by ocular hyperpigmentation can mechanically block the outflow of aqueous humor causing glaucoma.[bookmark: ft5][5] Teekhasaenee et al. suggest extensive angioma and melanocytosis involving the globe as a strong predisposition for elevated IOP.[bookmark: ft6][6]


    PPV is characterized by the presence of cutaneous hemangioma and pigmentary nevi. It was first described by Ota.[bookmark: ft7][7] Hasegawa and Yasuhara provided the initial classification for PPV,[bookmark: ft8][8] which was modified and simplified by Happle.[bookmark: ft9][9]


    The underlying mechanism for SWS and port wine stains may be due to the somatic mutations of GNAQ (guanine nucleotide binding protein [G protein], q polypeptide) gene. Activating GNAQ mutations have also been identified in extensive nevi of Ota and uveal melanoma.


    SWS, blue nevi, nevi of Ota, and uveal melanoma have all been reported in association with PPV.[bookmark: ft10][10]


    Immunohistochemical studies have demonstrated the presence of perivascular nerves in the port wine stains associated with PPV, thus postulating disorder of the vasomotor nerves and abnormal melanocytes derived from embryonal neural crest to be responsible for the pigmentary and vascular nevi.[bookmark: ft11][11]


    The treatment and prognosis of PPV depend upon the affected organs. For cutaneous lesions, a combined laser including Q-switched alexandrite laser for pigmented lesions and pulsed-dye laser for vascular lesions has been recommended.[bookmark: ft12][12]


    Most common ocular pathology encountered with this condition is elevated IOP which must be controlled with pressure-lowering medications and regular monitoring, with visual field examination being recommended. Cases where the IOP is not controlled with the pressure lowering medications or the visual field shows continuous deterioration despite maximum medical therapy, filtration surgery may be advisable.


    PPV with SWS, nevus of Ota, and congenital glaucoma is a rare presentation with unique challenges in the management. Since both SWS and nevus of Ota individually predispose to glaucoma, it was not an unexpected finding in this patient. The patient lost vision in one eye and developed advanced cupping in the other due to improper management and irregular follow-up. Hence, it is imperative for the ophthalmologists to recognize patients of PPV. These patients need aggressive treatment with antiglaucoma measures to preserve vision.
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  Figure 1: (a) Left eye showing the presence of nevus of Ota. (b) The right prosthetic eye showing good color match with pseudoptosis. Nevus flammeus is present on both sides of the face
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