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Purpose: Although ophthalmic manifestations of neurofibromatosis Type 1 (NF1),
including iris Lisch nodules and optic gliomas, have been well described, retinal
involvement in these patients has yet to be established. Characterizing the relationship
between NF1 and the retina is necessary to optimize outcomes for these patients.

Methods: Independent chart review of NF1 patients was conducted.
Results: Chart review yielded four patients, with a history of NF1, with subsequent retinal

dialysis and rhegmatogenous retinal detachment. These four patients presented to our
institution with a rhegmatogenous retinal detachment secondary to a retinal dialysis with no
history of trauma. These patients also demonstrated hyperreflective choroidal abnormal-
ities on near-infrared reflectance imaging and optical coherence tomography.

Conclusion: Seeing that patients diagnosed with NF1 are susceptible to various ocular
manifestations and pathological abnormalities, routine ophthalmic examinations are
essential in maintaining their ocular health and minimizing morbidity.
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Neurofibromatosis Type 1 (NF1), also known as
von Recklinghausen disease, is an autosomal

dominant neurocutaneous disorder, with significant
variability in clinical presentation. In addition to its
cutaneous manifestations, including café-au-lait
spots and neurofibromas, there are several ophthal-
mic associations. Patients with NF1 may present
with optic gliomas, iris Lisch nodules, plexiform
neurofibromas of the eyelid or orbit, and sphenoid
dysplasia.1 More recently, several articles have
described choroidal nodules, which are seen on near-

infrared reflectance (NIR) imaging and optical
coherence tomography (OCT) as multiple patchy
hyperreflective lesions.2 However, involvement of
the retina in NF1 is much less frequently seen. We
describe the largest case series of patients with NF1
with spontaneous retinal dialysis and rhegmatoge-
nous retinal detachment (RRD).3–5 This case series
was approved by the KPNC Institutional Review
Board and adhered to the Declaration of Helsinki.
Informed consent was not obtained because de-
identified data were used.

Case Reports

Case 1

A 21-year-old African American woman diagnosed with NF1,
with genetic testing revealing the NF1 gene variant c.370_386del
(p.Cys124Alafs·4), presented with a 6-month history of decreased
vision in her right eye. Her systemic manifestations of NF1
included congenital pseudoarthrosis of her left tibia and café-au-
lait spots. She denied having any trauma. Visual acuity with glasses
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at presentation was 20/200 in the right eye and 20/25 in the left eye.
Ophthalmic examination of both eyes revealed iris Lisch nodules.
Furthermore, examination of the right eye revealed a retinal dialysis
clockwise from 10 to 2:30 o’clock with an associated RRD
clockwise from 9 to 5 o’clock involving the macula. There were
signs of chronicity, which included pigment demarcation lines at
the borders of subretinal fluid, subretinal pigmentation, and yellow
deposits (Figure 1A). Optical coherence tomography showed
shallow subretinal fluid in the macula in addition to the typical
hyperreflective choroidal nodules seen in NF1, which are most
evident on NIR (Figure 1B). Specifically, 13 choroidal nodules can
be seen ranging in size from one-fourth to one disk diameter. She
subsequently underwent scleral buckling (42 encircling band) with
cryopexy and gas injection of the right eye. Best-corrected visual
acuity at her 4-year follow-up was 20/100 in the right eye (Figure 1,
C and D).

Case 2

A 20-year-old white woman with NF1, with positive genetic
testing done at an outside hospital, presented with an 8-month
history of progressive blurry vision in the left eye, with no
recent history of any trauma. She also had a history of an optic
glioma in her right eye, café-au-lait spots, and pseudoarthrosis
in her right tibia status post below knee amputation. Visual
acuity without glasses was 20/20 in the right eye and 20/400 in

the left eye. Ophthalmic examination of both eyes showed iris
Lisch nodules. In addition, the left eye showed 2+ pigmented
cells in the anterior chamber and 1+ pigmented cells in the
vitreous. There was a retinal dialysis from 10 to 11 o’clock with
almost a total RRD sparing the inferior periphery. Optical
coherence tomography showed subretinal fluid in the macula
with edema (Figure 2A). She underwent scleral buckling (4,050
encircling band) with cryopexy and gas injection of the left eye.
Best-corrected visual acuity ultimately improved to 20/150 in
the left eye at her 5-year follow-up. Near-infrared reflectance-
optical coherence tomography at follow-up showed four cho-
roidal nodules, ranging in size from one-half to one disk
diameter, which were not apparent on the preoperative NIR-
OCT with a detached retina. This is likely because of the amount
of subretinal fluid, secondary to the retinal detachment, that
impeded imaging of the choroid (Figure 2B).

Case 3

A 21-year-old man with a history of NF1, with positive genetic
testing done at an outside hospital, presented for a routine eye
examination. His systemic manifestations of NF1 included pilocytic
astrocytoma and café-au-lait spots. The patient denied having any
trauma. Visual acuity without glasses was 20/30 in the right eye
and 20/20 in the right eye. Ophthalmic examination of both eyes
displayed iris Lisch nodules. Ophthalmic examination of the right
eye showed a retinal dialysis 3 to 5 o’clock with an associated RRD

Fig. 1. A. Fundus photography of the right eye of Patient 1 demonstrating a rhegmatogenous retinal detachment involving the macula. B. Near-infrared
reflectance imaging and optical coherence tomography of the right eye of the patient displaying shallow subretinal fluid and characteristic hyper-
reflective choroidal nodules. C. Fundus photography of the right eye of the patient post scleral buckling showing an attached retina with residual
pigment demarcation lines and subretinal pigment. D. Near-infrared reflectance imaging and optical coherence tomography of the right eye of the
patient post scleral buckling showing hyperreflective choroidal nodules. The retina is attached with disruption of ellipsoid zone.
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from 2 to 7 o’ clock extending to the optic nerve and inferior
arcade. Examination of the left also showed a retinal dialysis from 4
to 6 o’clock without an RRD. Near-infrared reflectance imaging
and optical coherence tomography of the right eye showed an
attached macula with subretinal fluid up to the inferior arcade in
addition to five hyperreflective choroidal nodules, ranging in size
from one-fourth to one disk diameter (Figure 3A). A total of four
choroidal nodules in the left eye, ranging in size from one-fourth to
one disk diameter, were visualized through NIR-OCT as well
(Figure 3B). The patient underwent scleral buckling (4,050
segmental buckle) with cryopexy, external drainage, and gas
injection in the right eye and barrier laser retinopexy in the left
eye. At 3-month follow-up his retina was attached with best-
corrected visual acuity of 20/20 in both eyes.

Case 4

A 14-year-old Hispanic boy with NF1, with genetic testing
revealing the NF1 gene mutation at splice donor site of exon 10b
c.1527+1G . T, presented because of a failed school eye
examination. He also had a history of optic nerve gliomas on both
eyes, cutaneous neurofibromas, and café-au-lait spots. He denied
having any trauma. Visual acuity without glasses as 20/25 in the
right eye and 20/400 in the left eye. Examination of both eyes
displayed iris Lisch nodules, with the left eye revealing a retinal
detachment from 2 to 10 o’clock involving the macula and a retinal
dialysis from 3 to 5:30 o’clock. Scleral buckling (240 encircling
band) with cryopexy, external drainage, and gas injection was
performed. Best-corrected visual acuity at his 5-year follow-up was
20/200 in the left eye. Postoperative NIR-OCT showed nine
hyperreflective choroidal nodules, ranging in size from three-
fourth to one disk diameter (Figure 4).

Discussion

Although general ophthalmic presentations of NF1
have been well established, including plexiform neuro-
fibromas and sphenoid dysplasia, retinal dialysis is not
largely described as an associated condition. Shrestha
et al,3 Clemente-Tomas et al,4 and Oudbib et al6 each
reported one case of a 36-year-old, 13-year-old, and 15-
year-old patient, respectively, with a history of NF1
presenting with RRD secondary to retinal dialysis
without any history of trauma. This relationship is also
explored by Destro et al5 who reported two patients,
aged 15 and 17 years, respectively, with a history of
NF1 and RRD secondary to retinal dialysis. Our study
is the largest case series of patients that describes the
association between retinal dialysis and NF1 and adds
to the current literature by characterizing the presence
of hyperreflective choroidal abnormalities in these
patients as well. In our study, all four cases presented
with chronic retinal detachments or retinal detachments
that were detected incidentally.
It is hypothesized that patients with NF1 may be

more susceptible to retinal dialysis due to altered
fibroblasts. The vitreous base is a structure that
surrounds the ora serrata, extending 2 mm anteriorly
to 3 mm posteriorly. Housed within the vitreous base
is a high density of collagen fibrils, and thus

Fig. 2. A. Near-infrared reflectance imaging and optical coherence tomography of the left eye of Patient 2 displaying subretinal fluid and edema in the
macula. B. Near-infrared reflectance imaging and optical coherence tomography of the left eye of the patient at follow-up after scleral buckling
demonstrating an attached retina with choroidal nodules.

Fig. 3. A. Near-infrared reflectance imaging and optical coherence tomography of the right eye of Patient 3 showing subretinal fluid inferonasally along
with hyperreflective choroidal nodules. B. Near-infrared reflectance imaging and optical coherence tomography of the left eye of the patient dem-
onstrating hyperreflective choroidal nodules (blue circle on NIR that corresponds to blue circle on OCT).
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fibroblasts, oriented 90° to the peripheral retina.
Neurofibromatosis Type 1 has been shown to impede
the growth of fibroblasts and alter their morphology.7

Furthermore, NF1 fibroblasts appear to have a dimin-
ished response to epidermal growth factor, a protein
that plays a critical role in collagen production and cell
renewal through fibroblast interaction with keratino-
cytes.7 Through NF1-associated fibroblast changes in
the vitreous base, stability between the vitreous base
and pars plana anteriorly and peripheral retina poste-
riorly may be compromised. This may ultimately
result in subsequent dialysis and RRD.
This case series also confirmed the presence of

choroidal nodules seen most easily on NIR imaging.
Although iris Lisch nodules are considered the most
prominent ocular manifestation of NF1, choroidal
nodules have shown a significant association with this
condition as well. Near-infrared reflectance imaging
imaging suggests that choroidal nodules may in fact be
present more often than Lisch nodules in NF1, with
choroidal abnormalities in more than 70% of patients.8

In addition, NF1 patients appear to be more suscep-
tible to retinal vascular abnormalities as a result of
their association with choroidal nodules.2 Through the
use of optical coherence tomography angiography,
diminished choriocapillaris blood flow in NF1
patients, possibly stemming from choroidal nodules
obstructing the choriocapillaris, can be visualized.2,9

These retinal vascular abnormalities can ultimately
lead to various retinal pathological abnormalities.9

Taken together, the increased presentation of choroidal
nodules in NF1 and their association with retinal
vascular abnormalities highlight their promise as new
possible diagnostic criteria for this neurocutaneous
disorder.
Current screening guidelines for patients with NF1

recommend annual fundoscopic examination in all
children younger than 8 years and at least every two
years thereafter.10 Various ophthalmic features of NF1
have already been well described. Although retinal

dialysis and associated RRD has not been largely
explored, the urgent nature of RRD and its potential to
result in significant vision loss, coupled with the
already well-described ophthalmic findings of NF1,
warrant adherence to current screening recommenda-
tions and patient education regarding the importance
of routine eye examination.3,4 Considering the oph-
thalmic manifestations of NF1 and the susceptibility of
NF1 patients to other ocular conditions, including
glaucoma and optic nerve glioma, regular dilated
fundus examination is necessary to minimize morbid-
ity and optimize outcomes.

Conclusion

Our case series emphasizes the need for routine
ophthalmic examination in patients diagnosed with
NF1. The relationship between NF1 and RRD war-
rants a dilated fundus examination, irrespective of
symptoms and visual acuity, to examine the peripheral
retina for retinal dialysis and RRD.

Key words: neurofibromatosis, retinal detachment,
retinal dialysis.
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