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Abstract 

Neurofibromatosis type 1 (NF1) is a phacomatosis known to be associated with several devel-

opmental abnormalities in multiple organ systems including the eyes. NF1 can present with 

varying ophthalmic manifestations, including Lisch nodules, retinal astrocytic hamartomas, ca-

pillary hemangiomas, plexiform neurofibromas, and choroidal nodules. We present 2 cases of 

NF1 with presentations that may represent underreported retinal abnormalities occurring in 

NF1. Case 1 presents a patient who developed spontaneous peripheral retinal dialysis with 

subsequent retinal detachment; case 2 discusses a patient with multiple pigmented choroidal 

lesions bilaterally. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Neurofibromatosis type 1 (NF1) is an autosomal dominant neurocutaneous disorder with 
variable expressivity involving multiple systems and affects approximately 1 in 3,000 births 
[1]. Ophthalmic manifestations of NF1 include Lisch nodules, plexiform neurofibromas, optic 
pathway gliomas, retinal astrocytic hamartomas, and choroidal nodules [1–3].  
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Retinal dialysis is a circumferential retinal tear located along its attachment at the ora 
serrata which can lead to retinal detachment [4]. Retinal dialyses most commonly occur in 
young patients following trauma; however, there are also hereditary sources which can lead 
to spontaneous retinal dialysis [5]. Choroidal nevi are benign melanocytic tumors with a prev-
alence of approximately 5% in the United States [6]. We present 2 patients with NF1 with 
novel and unusual retinal findings. Case 1 discusses a patient with NF1 who developed a reti-
nal detachment secondary to spontaneous peripheral retinal dialysis. Case 2 describes a pa-
tient with NF1 who presented with presumed multiple choroidal nevi in both eyes. These find-
ings are likely underrecognized manifestations of NF1. 

Case 1 

A 39-year-old Caucasian female with a history of NF1 was referred to ophthalmology due 
to a 2-month history of visual field loss following an absence seizure. There was no evidence 
or history of head or ocular trauma associated with the seizure. The patient did not experience 
any tonic-clonic activity during the episode. At presentation, physical exam was notable for 
numerous cutaneous neurofibromas and café au lait macules (Fig. 1a, b). Best corrected visual 
acuity was 20/20 OU (with –6.25 +0.50 × 094 OD and –6.25 +0.25 × 099 OS). Visual field ex-
amination was significant for a temporal defect in the left eye. Pupils, intraocular pressure, 
and anterior segment examinations were normal except for small Lisch nodules in both eyes 
(Fig. 1c, d). Fundus examination was normal in the right eye. In the left eye, a retinal detach-
ment extending from the 8 o’clock meridian to the 10 o’clock meridian was noted, with an area 
of retinal dialysis in the superonasal quadrant and the inferotemporal quadrant. Optic disc 
examination was normal OU. There was no posterior vitreous separation in either eye (Fig. 
2a, b). Fundus autofluorescence was normal in the right eye but showed increased autofluo-
rescence in the superonasal quadrant of the left eye corresponding to the area of detachment 
(Fig. 2c, d). She was diagnosed with a macula-on rhegmatogenous retinal detachment second-
ary to spontaneous retinal dialysis. Treatment with scleral buckle and pars plana vitrectomy 
were discussed, but the patient elected to monitor for progression with close follow-up; un-
fortunately, the patient was lost to follow-up. 

Case 2 

A 39-year-old Caucasian female with a history of NF1 was referred to ophthalmology by 
her optometrist for evaluation of choroidal nevi OU. She had previously been followed by an 
outside ophthalmologist who had monitored her choroidal nevi for 5 years and reported no 
changes. On examination, visual acuity was 20/20 OU. Examination of visual fields, pupils, and 
intraocular pressures were normal. Anterior segment examination was notable only for Lisch 
nodules OU. Fundus examination was significant for multiple flat pigmented choroidal lesions 
in the macula and periphery of both eyes (Fig. 3a, b). Optic disc examination was normal OU. 
Bilateral optical coherence tomography was notable for hyporeflective spaces corresponding 
with the macular lesions in the right eye (Fig. 3c, d). The patient was scheduled to follow-up 
in 6 months to monitor for progression. 
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Discussion/Conclusion 

NF1 is a phacomatosis known to be associated with several developmental abnormalities 
in multiple organ systems [1]. Common ocular findings in NF1 include Lisch nodules, plexi-
form neurofibromas, optic pathway gliomas, retinal astrocytic hamartomas, and choroidal 
nodules [1–3]. The findings in these 2 patients may represent underreported abnormalities 
possibly occurring in NF1. 

The vast majority of retinal dialyses and subsequent retinal detachments are associated 
with a history of significant blunt trauma to the affected eye, such as sporting injuries, assault, 
and motor vehicle injuries [5, 7]. Traumatic retinal dialyses characteristically affect the super-
onasal quadrant [8]. Retinal dialyses can also occur spontaneously without any inciting 
trauma, with such cases often being bilateral and involving the inferotemporal quadrant [5, 
8]. Previous studies have suggested that peripheral cystoid degeneration, retinal macrocysts, 
and retinoschisis were causative factors in the development of spontaneous retinal dialysis 
[8]. There have been 2 previously reported cases in the literature of retinal detachment with 
retinal dialysis in patients with NF1 with no other underlying explanations, indicating a pos-
sible true association between NF1 and retinal dialysis [9, 10]. Another possible explanation 
for the increased frequency of retinal dialysis in NF1 may be peripheral ischemia, as multiple 
case reports in the literature describe retinal vascular occlusion and peripheral retinal ische-
mia in patients with NF1 [11–17].  

A choroidal nevus is a benign melanocytic tumor primarily found in white patients with a 
prevalence of approximately 5% in the United States and a less than 1% risk for malignant 
transformation [6]. Although NF1 has widely been associated with various types of cutaneous 
nevi, choroidal nevi have not been previously associated with this syndrome in the literature 
[18]. Known retinal manifestations of NF1 include retinal astrocytic hamartoma, combined 
hamartoma of the retina and retinal pigment epithelium, capillary hemangiomas, and cho-
roidal nodules [3, 19]. Choroidal involvement is very common in NF1. Nodules have a predi-
lection for the posterior pole and increase with age [3]. Though often unremarkable on fundus 
exam, lesions are easily visible on indocyanine green angiography, though scanning laser oph-
thalmoscopy and near infrared imaging can also reveal choroidal nodules [3, 20]. Yasunari et 
al. [3] examined 33 eyes of NF1 patients by noninvasive infrared monochromatic light with 
confocal scanning laser ophthalmoscopy and found evidence indicative of choroidal involve-
ment in all 33 eyes, suggesting that the choroid is one of the most commonly affected struc-
tures in NF1. The unusually high number of presumed choroidal nevi in both eyes of this pa-
tient with NF1 suggests that there may be an association of choroidal nevi with NF1 or, per-
haps more likely, that NF choroidal nodules collect pigment with time. 

In conclusion, NF1 may have associations with ocular abnormalities discussed in these 
cases beyond those previously described in the literature. 
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Fig. 1. Case 1. a Photograph of the patient’s upper back with numerous neurofibromas. b Photograph of the 

patient’s right arm demonstrating a café au lait macule. c Anterior segment photograph of the right eye 

demonstrating a Lisch nodule superonasally. d Normal anterior segment photograph of the left eye.  
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Fig. 2. Case 1. a Normal color fundus photograph of the right eye. b Color fundus photograph of the left eye 

demonstrating a retinal detachment extending from the 8 o’clock meridian to the 10 o’clock meridian with 

an area of retinal dialysis in the superonasal quadrant and the inferotemporal quadrant. c Normal FAF of 

the right eye. d FAF of the left eye showing increased fundus autofluorescence in the superonasal quadrant 

corresponding with the area of detachment. FAF, fundus autofluorescence. 
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Fig. 3. Case 2. a, b Color fundus photographs of the right and left eyes revealing multiple, flat choroidal nevi 

of the macula and periphery. c OCT of the right eye revealing macular lesions as hyporeflective spaces 

(white arrows). d Normal OCT of the left eye. OCT, optical coherence tomography. 
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