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Background: Iris neovascularization and vitreous hemorrhages are typical sequels of ischemic retinopathies. Here, we report about 
a patient who developed marked iris neovascularization without signs of posterior retinal ischemia.
Case Presentation: A 56-year-old patient developed marked iris neovascularization after surgery for rhegmatogenous retinal detachment 
due to a giant retinal tear had been performed 40 years earlier. With repeatedly applied intravitreal injections of an anti-VEGF drug being 
unsuccessful, anterior retinal cryocoagulations with deep indentation by the cryoprobe to somehow touch and coagulate the detached 
anterior flap of giant tear were carried out. Subsequently, the vitreous hemorrhage cleared without any further intervention, and iris 
neovascularization subsided. Retinal fluorescein angiogram did not reveal signs of ischemia of the attached central retina.
Conclusion: Marked iris neovascularization can disappear after applying peripheral retinal cryocoagulation and laser coagulation. It 
may lead to the question whether neovascular AMD, potentially associated with macular ischemia, might theoretically be addressable 
by ablative procedures of the peripheral retina.
Keywords: iris neovascularization, rubeosis iridis, vitreous hemorrhage, ischemic retinopathy, intravitreal anti-VEGF injections, 
retinal cryo- and lasercoagulation

Iris neovascularization and vitreous hemorrhages are typical sequels of ischemic retinopathies, such proliferative diabetic 
retinopathy, ischemic central retinal vein occlusion, and ischemic ophthalmopathy, to name only a few.1,2 Together with 
their underlying disease, they have usually been treated by intravitreal applications of anti-vascular endothelial growth 
factor (VEGF) antibodies.3,4 We here report about a patient who developed marked rubeosis iridis (iris neovasculariza
tion) in his eye without signs of posterior retinal ischemia. Since it is a retrospective description of the clinical course of 
a disorder taken care in clinical routine, approval by an ethics committee was not necessary.

The 56-year-old male patient in good general health presented with a sudden loss in vision to light perception in 
a painful eye. Consent was obtained from the patient to publish the case details. Slit-lamp examination of the anterior 
segment revealed a marked rubeosis iridis, aphakia, hyphema and vitreous hemorrhage without a view to the ocular 
fundus. The intraocular pressure (IOP) was 35 mm Hg. Upon sonography, the retina was attached. Duplex sonography of 
the carotid arteries was unremarkable, and both vertebral arteries showed an orthograde perfusion. The patient was under 
topical anti-glaucomatous therapy due to primary open-angle glaucoma in this eye.

Forty years earlier, this eye had undergone rhegmatogenous retinal detachment surgery due to a giant retinal tear extending 
over 165° from 8 o´clock through 12 o´clock to 3:30 o´clock. There was no preceding ocular trauma. The flap was 
overhanging. Two additional retinal horseshoe tears with collateral retinal detachment and an equatorial retinal lattice 
degeneration were detected in the inferior fundus periphery (Figure 1). The treatment of this detachment consisted in small 
steps: first of a retinal argon laser coagulation applied to the attached posterior edge of one of the inferior horseshoe tears and 
of the inferior lattice degeneration; second with the small gas bubble technique, by applying the balloon-gas procedure, 0.8 mL 
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of C3H8 could be injected without drainage and being combined with a backwards rotation of the patient for unfolding the 
overhanging flap.5,6 After the posterior flap of the giant tear got unfolded and the gas bubble had reached a larger volume of 
about 3.2 mL; third the posterior edge of the giant tear was reattached by the enlarged gas bubble and treated with transscleral 
retinal cryopexy, and forth a radial scleral buckle with transscleral retinal cryopexy, limited to the two inferior horseshoe tears 
and without drainage, was applied (Figure 2). The cryopexy spots were applied under ophthalmoscopical control for a duration 
of about 3 seconds. The cryo procedure was stopped as soon as the retinal tissue started to whiten due to the freezing effect. 
Visual acuity improved to 20/30 at two months after surgery and eventually to 20/25 at four years later.

As first treatment for this painful eye, three intravitreal injections of an anti-VEGF drug were applied, however with 
only a temporary decrease of iris neovascularization. IOP remained elevated despite topical and systemic anti- 
glaucomatous medical therapy including carboanhydrase inhibitors. At that moment the patient, whose giant tear detach
ment surgeon I was, contacted me and thus, I got involved into the treatment of this difficult eye. I recalled an earlier report 
from 1994, applying anterior pancryopexy in eyes with a high grade rubeosis iridis and vitreous hemorrhage which resulted 
in a decrease of rubeosis iridis from stage 4 to 1 and with resolving of the vitreous hemorrhage.7 This approach was used as 
treatment for this eye with massive rubeosis iridis and vitreous hemorrhage, ie, the anti-VEGF-injections were discontinued 
and instead anterior pancryopexy coagulations discussed. The rational for this was that somewhere in this eye an area of 
ischemic retina must exist causing the massive rubeosis iridis. It was considered that the reason for the rubeosis iridis could 
be located in the large detached anterior flap of the giant tear. Therefore, anterior cryocoagulations were carried out with the 
intention to coagulate the detached anterior flap of the giant tear by the most possible deep indentation with the cryoprobe. 
Subsequently, the vitreous hemorrhage cleared without any further intervention, and the rubeosis iridis decreased. Now 
retinal laser coagulations could be added and were applied in the region of the attached retina, hereby preferably placed in 
the inferior area. A retinal fluorescein angiogram did not reveal any signs of ischemia or impaired blood perfusion of the 
central retina. IOP returned to normal values under the earlier applied topical anti-glaucomatous therapy due to primary 
open-angle glaucoma. Visual acuity improved to 2/20 at two years of follow-up. An internal medical examination did not 
reveal any hint of an internal carotid artery stenosis or occlusion.

Figure 1 Schematic drawing of the retinal detachment including the superior giant tear posterior to the equator with irregular edges and overhanging posterior flap, and 
two inferior retinal horseshoe tears with collateral retinal detachment; the “x” in the image center marks the foveola (From: Kreissig I: A Practical Guide to Minimal Surgery 
for Retinal Detachment: Part 2, 2000, pg 205, Figure 10.37a with permission of Thieme Stuttgart, New York Publisher).
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The clinical course and observations suggest that the ischemic areas may have eventually developed in parts of the 
retina peripheral to the former giant retinal tear, apparently within the large detached flap, leading to the rubeosis iridis 
and IOP elevation. The destruction of peripheral retinal tissue by anterior pancryocoagulation by deep indentation with 
the cryoprobe and subsequent retinal laser coagulation led to the sufficient resolution of the peripheral retinal ischemia as 
source of VEGF and of the secondary iris neovascularization. The findings may make one thinking that in clinical 
situations in which repeated intravitreal anti-VEGF injections did not result in a permanent disappearance of iris 
neovascularization, then cryo- or lasercoagulation of peripheral retina may be considered.

Based on this experience that a marked rubeosis iridis can disappear by peripheral retinal cryo- and laser coagulation (as 
shown in the clinical course of the patient presented in this report), one may question and start to re-think over the treatment of 
neovascular age-related macular degeneration (AMD). The secondary macular choroidal neovascularization in neovascular 
AMD may perhaps indicate ischemia within the highly specialized macular tissue which is most sensitively reacting to 
nutritive deficiencies and therefore, instead by frequent intravitreal injections of anti-VEGF drugs, this may be addressable by 
extensive ablative procedures of the peripheral retina, applied with laser- or transconjunctival cryocoagulation, as also 
mentioned by Mansour et al.8 Our presented challenging concept may perhaps initiate further research and studies to analyze 
the present treatment of neovascular AMD or to analyze the occurrence of neovascular AMD in diabetic eyes after panretinal 
photocoagulation (PRP) or in eyes after a retinal detachment with a prolonged macula off resulting in the reduction of the 
cones in this area, the most sensitive photoreceptors. This was described as manifesting in a reduction of color vision and 
visual acuity.9,10 The suggested ablative procedures of the peripheral retina might just cause a reduction of the over-all 
nutritive need for the entire retina, which in case of an AMD might be in favor of the jeopardized macula.
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Figure 2 Schematic drawing of the retina after therapy of the retinal giant tear detachment as shown in Figure 1. This included laser coagulation to the attached posterior 
edge of one horseshoe tear and to the lattice degeneration; intraocular gas injection to unfold the inverted and overhanging retinal flap; multiple cryocoagulations and laser 
applications to fixate the re-attached posterior edge of the giant tear; and eventual application of a segmental buckle and cryopexy to the two inferior horseshoe tears; the 
“x” in the image center marks the foveola. (From: Kreissig I: A Practical Guide to Minimal Surgery for Retinal Detachment: Part 2, 2000, pg 207, Figure 10.37b with 
permission of Thieme Stuttgart, New York Publisher).
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