Case Report

Intravitreal bevacizumab role in the treatment of macular
edema secondary to retinal vasoproliferative tumor in a

patient with neurofibromatosis type 1

Abstract

Objective: To report a case of neurofibromatosis-1 (NF-1) with retinal
vasoproliferative tumor (RVPT) and macular edema and exudation that
was successfully treated with intravitreal bevacizumab (IVB).

Method: A retrospective case report of patient with neurofibromatosis,
retinal vasoproliferative tumor and macular edema who received three
monthly intravitreal injections of bevacizumab. Optical coherence tom-
ography (OCT) and fluorescein angiography (FAG) before and three
months after treatment were done.

Results: Macular edema and exudation of the right eye was effectively
resolved with IVB injection and vascularity of RVPT significantly de-
creased after treatment with IVB.

Conclusion: Macular edema and exudation secondary to RVPT in patients
with NF-1 could be successfully treated with IVB.
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Introduction

Neurofibromatosis type 1 (NF-1) is a multisystem auto-
somal dominant disorder that is occurred in 1 in 3,000
t0 4,000 people worldwide [1]. The clinical manifestations
of NF-1 are extremely variable including cutaneous find-
ings, most notably café-au-lait spots and axillary freckling,
skeletal dysplasia, and benign and malignant nervous
system tumors, most remarkably benign neurofibromas
[1]. Common ocular manifestations of NF-1 include optic
gliomas and Lisch nodules (iris hamartomas).

One of the rare ocular complications of NF-1 is a retinal
vasoproliferative tumor. A retinal vasoproliferative tumor
is an uncommon lesion composed of glial cells and a fine
capillary network [2], [3]. For the first time in 1983,
Shields et al. reported 12 cases of a retinal vascular mass
with distinct clinical features which had not been clearly
defined previously [4]. Numerous subsequent publications
characterized the clinical and histopathologic features
of this tumor, which is currently called retinal vasoprolif-
erative tumor (RVPT). Vision loss may occur secondary to
retinal fibrosis, subretinal exudation, and neovascular
glaucoma [5]. The pathogenesis and histopathologic
characteristics of RVPT have been the subject of contro-
versy. RVPT in patients with NF-1 has previously been
reported in only two case reports. In the current study,
one NF-1 patient with RVPT who was successfully treated
with intravitreal bevacizumab (IVB) is reported.

Case presentation

A 17-year-old man with NF-1 was referred for evaluation
of painless reduction of visual acuity in both eyes since
several weeks before. The patient had diffuse cutaneous
café-au-lait spots on his abdomen and back. In ocular
examination, best corrected visual acuity (BCVA) was
1/10 in the right eye and 1.5 meters counting finger in
the left eye, evaluated with standard E-chart at 20 feet
distance. Intraocular pressure was 15 mm Hg in both
eyes (evaluated with goldman tonometer). Anterior seg-
ment examination showed numerous Lisch nodules.

Dilated posterior segment examination of the right eye
showed 1+ to 2+ cells in the anterior vitreous and subret-
inal exudation which involved macula and premacular
membrane (Figure 1). Moreover, in the periphery, an
elevated pink vascular mass with areas of surrounding
subretinal fluid and lipid accumulation was seen. Dilated
tortuous feeder vessels, as seen with retinal capillary
hemangioma, were not observed. Fluorescein angiogram
showed diffuse telangiectatic vessels with leakage
(Figure 2). Fundus examination in the left eye showed
subretinal old refractile exudations in the periphery and
macula as well as premacular and optic disc fibrous pro-
liferation with macular dragging. Fluorescein angiography
revealed optic disc leakage and diffuse perivascular
leakage (Figure 3 and Figure 4). In macular optical coher-
ence tomography (OCT), in the right eye severe macular
thickening with central thickness of 764 ym and subret-
inal fluid were seen, and in the left eye macular atrophy
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and intra- and subretinal hyper-reflective material were
observed (Figure 5 and Figure 6). The findings were con-
sistent with vasoproliferative tumor associated with
macular edema and retinal exudation. Various therapeutic
methods were discussed, and the patient was treated
with three monthly injections of bevacizumab (1.25 mg
in 0.05mL) in the right eye. After 3 months, macular
thickening and subretinal exudation were significantly
decreased, retinal detachment overlying the vasoprolif-
erative tumor had resolved, and the tumor appeared less
vascularized with fibrotic changes. Macular thickness
decreased to 354 ym and vision improved to 3/10
(Figure 7). After 6 months, the condition was stable and
the follow-up interval was decided to be 3 months.

Figure 1: Posterior pole of right eye with subretinal exudation
which involved macula with premacular membrane

Figure 2: Fluorescein angiogram of the right eye showed diffuse
hyper fluorescence which corresponded to telangectatic vessels
with leakage

Figure 3: Subretinal old refractile exudation at macula was
seen as well as premacular and optic disc fibrous proliferation
with macular dragging.

Figure 4: Fluorescein angiogram showed optic disc leakage
and diffuse perivascular leakage.
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Figure 5: Macular OCT of the right eye with central thickness of 764 um and subretinal fluid
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Figure 6: Left eye OCT with macular atrophy and intra and sub retinal hyper-reflective material
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Figure 7: Right eye macular OCT demonstrates significantly reduction of macular thickness after treatment with intravitreal
bevacizumab (IVB).

Discussion

In the present case report, the patient had medium-size
RVPT in right eye with massive exudation and macular
edema which led to severe visual disturbance. Intravitreal
injection of bevacizumab owing to less aggression and
less cost for three times was selected as therapeutic
choice. After treatment, the size of tumor, macular edema
and subretinal exudation were significantly decreased.

NF-1 is a progressive disease, which is manifested as the
development of multiple hamartomas originated from
neural crest. Retinal tumors, such as astrocytic hamar-
toma, combined hamartoma of the retina and retinal
pigment epithelium, as well as retinal capillary heman-
gioma are rarely seen in association with NF-1 [6]. Retinal
vasoproliferative tumor is also a rare finding in NF-1 which
has been reported only in a few cases [2], [3]. This tumor
is mostly idiopathic (74%); however, the remained 26%
of cases occur in patients suffering from other diseases
[5], [7]- RVPT is a red to orange color, nonpigmented le-
sion. Other presentations of RVPT are comprised of lipo-

proteinaceus exudates, subretinal fluid, subretinal or
even vitreous hemorrhage, vitreous cells, cystoid macular
edema, epiretinal membrane, subretinal membrane and
hypertrophy of retinal pigmented epithelium [7]. The eti-
ology of PVRT is unknown; however in histopathologic
studies, mixed proliferation of glial cells, blood vessels,
and retinal pigment epithelial cells has been reported
[5]. In addition, other studies suggested that some kind
of vasoactive cytokines may play a role in the pathogen-
esis of RVPT [8]. The response of our patient to intravitreal
injection of anti-VEGF agent may support the role of
vasogenic factors in the development of RVPT and its
complications.

The management of RVPTs depends on the entire clinical
situation and includes simple observation of small
asymptomatic lesions. There is no ideal protocol for
treatment of RVPTs but various modalities are available
with variable success rates [5], [ 7], including cryotherapy,
laser photocoagulation, photodynamic therapy (PDT),
brachytherapy, surgical resection, intravitreous anti-VEGF,
steroid injections and immunomodulators. All of them
can be used alone or in combination [5], [9]. Saito and
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colleagues showed that vascular endothelial growth factor
derived from RVPTs causes retinal neovascularization or
exudative retinal changes associated with RVPTs. They
believed that intravitreal bevacizumab may be a beneficial
therapeutic choice for such patients [10]. The other study
described that IVB was advantageous for patients with
PVRTs and visual acuity loss of 6/19 and the tumor size
of 5.0 mm in diameter and 1.7 mm for its thickness [9].
In summary, one of the causes of vision loss in patients
with NF-1 could be the subretinal exudation and macular
edema secondary to retinal vasoproliferative tumor that
may be managed successfully by intravitreal injection of
bevacizumab.

Notes

Competing interests

The authors declare that they have no competing in-
terests.

References

1. Arun D, Gutmann DH. Recent advances in neurofibromatosis
type 1. Curr Opin Neurol. 2004 Apr;17(2):101-5. DOI:
10.1097,/00019052-200404000-00004

2. Hood CT, Janku L, Lowder CY, Singh AD. Retinal Vasoproliferative
Tumor in Association with Neurofibromatosis Type 1. J Pediatr
Ophthalmol Strabismus. 2009 Jun 25. DOI: 10.3928/01913913-
20090616-05

3. Shields JA, Pellegrini M, Kaliki S, Mashayekhi A, Shields CL.
Retinal vasoproliferative tumors in 6 patients with
neurofibromatosis type 1. JAMA Ophthalmol. 2014
Feb;132(2):190-6. DOI: 10.1001/jamaophthalmol.2013.6281

4. Shields JA, Decker WL, Sanborn GE, Augsburger JJ, Goldberg RE.
Presumed acquired retinal hemangiomas. Ophthalmology. 1983
Nov;90(11):1292-300. DOI: 10.1016/S0161-6420(83)34389-
X

5. Shields CL, Shields JA, Barrett J, De Potter P. Vasoproliferative
tumors of the ocular fundus. Classification and clinical
manifestations in 103 patients. Arch Ophthalmol. 1995
May;113(5):615-23. DOI:
10.1001/archopht.1995.01100050083035

6. Destro M, D’Amico DJ, Gragoudas ES, Brockhurst RJ, Pinnolis
MK, Albert DM, Topping TM, Puliafito CA. Retinal manifestations
of neurofibromatosis. Diagnosis and management. Arch
Ophthalmol. 1991 May;109(5):662-6. DOI:
10.1001/archopht.1991.01080050076033

7. Rennie IG. Retinal vasoproliferative tumours. Eye (Lond). 2010
Mar;24(3):468-71. DOI: 10.1038/eye.2009.305

8. Shankar P, Bradshaw SE, Ang A, Rennie IG, Snead DR, Snead
MP. Vascularised epiretinal membrane associated with
vasoproliferative tumour. Eye (Lond). 2007 Jul;21(7):1003-4.
DOI: 10.1038/sj.eye.6702800

9. Kenawy N, Groenwald C, Damato B. Treatment of a
vasoproliferative tumour with intravitreal bevacizumab (Avastin).
Eye (Lond). 2007 Jun;21(6):893-4. DOI:
10.1038/sj.eye.6702782

10. Saito W, Kase S, Fujiya A, Dong Z, Noda K, Ishida S. Expression
of vascular endothelial growth factor and intravitreal anti-VEGF
therapy with bevacizumab in vasoproliferative retinal tumors.
Retina (Philadelphia, Pa). 2013 Oct;33(9):1959-67. DOI:
10.1097/IAE.0b013e3182923490

Corresponding author:

Ramin Nourinia, MD

Ophthalmic research center, Shahid Beheshti University
of Medical Science, No 23., Paydarfard-Boostan 9 St.,
Pasdaran Ave., Tehran 166666, Iran, Phone:
0098-21-22585952, Fax: 0098-21-22590607
Ramin.retin@gmail.com

Please cite as

Nourinia R, Motevasseli T, Tofighi Z. Intravitreal bevacizumab role in
the treatment of macular edema secondary to retinal vasoproliferative
tumor in a patient with neurofibromatosis type 1. GMS Ophthalmol
Cases. 2016;6:Doc08.

DOI: 10.3205/0c000045, URN: urn:nbn:de:0183-0c0000450

This article is freely available from
http;//www.egms.de/en/journals/oc/2016-6/0c000045.shtml

Published: 2016-09-02

Copyright

©2016 Nourinia et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

@ BDOC

[Bundesverband Deutscher Dphthalmo Chirurgen eV,

GMS

GMS Ophthalmology Cases 2016, Vol. 6, ISSN 2193-1496

6/6



