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Purpose: To report a case of a full-thickness macular hole (MH) that developed after 
cryotherapy and intravitreal bevacizumab injection (IVB) to treat a retinal vasoproliferative 
tumor (VPT).
Methods: Case report of a man with a retinal VPT.
Results: A 64-year-old Japanese man complained of blurred vision in his right eye. At the 
initial examination, his best-corrected visual acuity (BCVA) was 20/25 in the right eye and 
20/20 in the left eye. Ophthalmoscopy showed a VPT in the lower peripheral retina of the 
right eye. An exudative retinal detachment and hard exudates were seen around the tumor. 
Cryotherapy and intravitreal injections of bevacizumab (IVB) were performed. Although the 
exudative changes were reduced, a MH developed two months after the initial IVB treat
ment. He underwent 25-gauge pars plana vitrectomy, and the MH was closed. His post
operative BCVA was 20/32 and the VPT was inactive. The reduced BCVA was due to 
damage of the outer retinal layers.
Conclusion: Our findings indicate that cryotherapy and IVB are effective treatments for 
VPT although the possibility of developing a MH should be considered.
Keywords: intravitreal bevacizumab injection, macular hole, optical coherence tomography, 
vasoproliferative tumor, vitrectomy

Introduction
A vasoproliferative tumor (VPT) is a benign retinal vascular tumor.1–3 The tumor is 
characterized by yellowish-pink lesions and can be classified as a primary or 
a secondary tumor. Shields reported that primary VPTs occurred in 80% and 
secondary in 20% of the patients.2 Secondary VPTs occur in patients with retinitis 
pigmentosa, pars planitis, Coats’ disease, and other retinal disorders.4,5 Many 
complications are associated with VPT including intraocular hemorrhages, macular 
edema, macular exudation, epiretinal membrane (ERM), and exudative retinal 
detachment, but macular hole (MH) formation is rare.6 The purpose of this report 
is to present our findings in a case of VPT that developed a MH after treatment.

Case Presentation
A 64-year-old Japanese man complained of blurred vision in his right eye in 
January 2015. At his initial examination, his best-corrected visual acuity (BCVA) 
was 20/25 in the right eye and 20/20 in the left eye. Ophthalmoscopy showed an 
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approximately 3-disc diameter (DD) yellowish-pink elevated 
lesion with retinal hemorrhages in the lower peripheral 
retina. There was vitreomacular traction in his right eye 
(Figure 1A and B). A shallow exudative retinal detachment 
was also present in the inferior quadrant, and hard exudates 
were seen around the tumor. In addition, hard exudates had 
also accumulated around the inferior vascular arcade and 
optic disc.

The differential diagnosis of retinal tumors includes sec
ondary tumor such as von Hippel-Lindau (VHL) syndrome 
and other systemic hemangiomas. In VHL syndrome, the 

tumors are usually multiple and bilateral which were not 
present in our case. Fluorescein angiography (FA) and indo
cyanine green angiography (ICGA) were performed. 
A dilated feeder vessel was not seen as is usually seen in 
eyes with VHL syndrome. FA showed early leakage from the 
tumor (Figure 1C), and ICGA showed no hypofluorescence 
or late granular hyperfluorescence which are characteristics 
of metastatic choroidal tumors (Figure 1D). The patient did 
not have any family history for VHL syndrome or other 
systemic hamartomas. General systemic screening by MRI 
and PET-CT showed the presence of renal cancer and thyroid 

Figure 1 Ultra-widefield fundus photograph (A), optical coherence tomographic (OCT) image (B), fluorescein angiogram (C), and indocyanine green angiograms (D) of the 
right eye of a patient with a vasoproliferative tumor (VPT) before treatment. (A) Fundus photograph showing a VPT (arrow) in the lower peripheral retina. (B) OCT image 
showing vitreomacular traction. (C) Fluorescein angiogram of the right eye showing early leakage within the tumor. (D) Indocyanine green angiographic image showing no 
hypofluorescence or late granular hyperfluorescence which are characteristics of metastatic choroidal tumors. 
Abbreviations: OCT, optical coherence tomography; VPT, vasoproliferative tumor.
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cancer. In addition, no other tumors such as malignant mel
anomas and metastatic tumors were detected.

With time, the hard exudates extended to macula lead
ing to an increase in the vitreomacular traction. The BCVA 
was reduced to 20/63. Before the surgery for renal cancer 
in April 2015, he was diagnosed with primary VPT, and 
transscleral cryotherapy and an intravitreal injection of 
bevacizumab (IVB) were performed in March 2015. 
However, the hard exudates remained and the subretinal 
fluid (SRF) increased after these treatments. A secondary 
IVB was performed one month later prior to the surgery 
for renal cancer at another university hospital. One month 
after the second IVB, the vitreomacular traction was 
released, and the level of subfoveal fluid was decreased.

However, a full-thickness MH developed with exudates 
in May 2015, but he did not complain of a further decrease 

in his vision (Figure 2A and B). Although pars plana 
vitrectomy for the MH was considered, his highest priority 
was surgery for another thyroid tumor which was sched
uled for August 2015 in another hospital.

The hard exudates and subretinal fluid were resolved 
after the eighth IVB injection in November 2015. 
(Figure 3A and B). The size of the VPT was also 
decreased after the IVB injection. The BCVA remained 
20/63. The ellipsoid zone (EZ) and external limiting mem
brane (ELM) were not detected over the MH. After suc
cessful resections of the 2 cancerous lesions, he decided to 
undergo 25-gauge pars plana vitrectomy combined with 
cataract surgery and intraocular lens implantation in 
February 2016. Internal limiting membrane peeling and 
gas tamponade with 25% sulfur hexafluoride were per
formed. After the surgery, the MH was completely closed 

Figure 2 Ultra-widefield fundus image (A) and OCT image (B) of the right eye of a patient with VPT after a second IVB injection. (A) Fundus image shows mild reduction of 
exudative changes of the VPT. (B) OCT showing full-thickness macular hole with subfoveal exudates in the right eye. 
Abbreviations: OCT, optical coherence tomography; VPT, vasoproliferative tumor; IVB, intravitreal bevacizumab.

Figure 3 Ultra-widefield fundus image (A) and OCT image (B) before vitrectomy for the MH after one cryotherapy and 8 IVBs. (A) Fundus photograph showing a further 
reduction of the exudative changes and scarring of the VPT. (B) OCT image showing a full-thickness MH and absence of exudates. 
Abbreviations: OCT, optical coherence tomography; MH, macular hole; IVB, intravitreal bevacizumab; VPT, vasoproliferative tumor.
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(Figure 4A and B). His BCVA was still reduced to 20/63 at 
1 year after the vitrectomy. The reduced BCVA was prob
ably related to the 8 months during which the MH 
remained open. A disruption of the ellipsoid zone (EZ) 
and thinning of the outer nuclear layer (ONL) were 
observed beyond the edge of the original MH. However, 
his BCVA gradually improved, and it was 20/32 at 4 years 
after the MH surgery. Both the renal cancer and thyroid 
tumor were successfully excised without metastasis. Both 
surgeons for the renal and the thyroid carcinomas stated 
that there was no association between the renal and thyroid 
tumor and the VPT. Unfortunately, genetic testing was not 
performed.

Discussion and Conclusions
It has been reported that VPTs can lead to severe vision 
reduction because of ocular complications such as intraocular 
hemorrhages (35%), macular edema (32%), macular exuda
tion (23%), and ERM formation (20%).2 However, the for
mation of a MH is a rare complication in eyes with a VPT.6

The various treatments for VPT include laser 
photocoagulation,7 cryotherapy,3,8 photodynamic therapy,9 

and intravitreal injections of anti-vascular endothelial growth 
factor (VEGF) including bevacizumab.10 Cryotherapy is also 
known to be an effective treatment for VPT, and it has been 
reported that the tension created by a VPT-related epiretinal 
membrane (ERM) was released in 63% of the cases after 
cryotherapy.8 In our case, the cryotherapy released the 
vitreoretinal traction but a MH still developed.

The formation of a MH has been reported in eyes with 
VPT6 and also eyes with von VHL syndrome.11,12 In our 
case, a MH developed after cryotherapy and two IVB 

injections. The IVB could have been the cause of the MH 
because there have been several reports of MH formation 
after anti-VEGF therapy.13–16 Other possible mechanisms 
for the MH formation include an increase in the anterior- 
posterior transvitreal traction, vitreous incarceration at the 
injection site, and anti-VEGF-induced contraction of the 
target of the disease. In our case, the exudative changes 
were reduced after the combined therapy which could then 
increase the degree of vitreoretinal traction. It has also been 
reported that MH can form after an air injection and 
cryotherapy for a retinal detachment.17,18 We suggest that 
the MH formation in our case was related to the cryotherapy 
and/or anti-VEGF therapy rather than the VPT.

The MH was successfully closed by the initial vitrect
omy with ILM peeling. The postoperative poorer BCVA 
may be related to the delayed MH surgery and also the 
disruption of the EZ and thinning of the ONL beyond the 
original MH edge by the exudates from the VPT. Although 
subretinal exudations can extend rapidly to the macula, 
they have been absorbed after IVB treatment. The outer 
retinal layer was damaged by these exudates in our case. 
In the end, the original VPT was completely scarred with
out any recurrence for 4 years after the treatments.

In conclusion, a MH developed after cryotherapy and IVB 
injections in a case of VPT. Our findings indicate that cryother
apy with IVB is effective in treating VPT, although ophthal
mologists should be aware of the risk of MH formation.

Ethics Approval and Consent to 
Participate
Ethics approval was provided by the Institutional Review 
Board of the Matsumoto Dental University, Shiojiri, Japan. 

Figure 4 Ultra-widefield fundus image (A) and OCT image (B) after vitrectomy for the MH. (A) Fundus photograph showing a further reduction of the exudative changes 
after a vitrectomy. (B) OCT image showing a closed MH without exudates. A disruption of the EZ and thinning of the ONL can be seen beyond the edge of the original MH. 
Abbreviations: OCT, optical coherence tomography; MH, macular hole; EZ, ellipsoid zone; ONL, outer nuclear layer.
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The patient provided a written informed consent for the 
case details and images to be published.
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