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Abstract: We present a case of a 49 year-old male with history of corneal neovascularization secondary to herpes zoster keratitis that clinically and subjectively improved for
approximately 4 months after treatment with argon laser photocoagulation to feeder vessels
and subconjunctival bevacizumab. This is the ﬁrst report in the literature that describes this
novel combination treatment for corneal neovascularization in the setting of varicella-zoster
virus and discusses its efﬁcacy.
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A 49 year-old male with history of bilateral LASIK and varicella zoster keratitis of
the left eye presented with complaints of blurred vision and foreign body sensation
in the left eye. The patient had been treated with systemic valacyclovir
(GlaxoSmithKline, Research Triangle Park, NC, USA) 1 g daily and topical prednisolone acetate 1% twice daily (Allergan, Ettlingen, Germany) for corneal neovascularization (CNV) that had been present for approximately 1 year with minimal
improvement in symptoms at an outside facility. At presentation, best corrected
visual acuity (BCVA) was 20/20 OD and 20/25-2 OS. Slit-lamp examination of the
left eye revealed a nasal stromal scar with neovascularization and associated lipid
deposition (Figure 1).
Given the appearance of the vessels, chronic pathology and recalcitrant symptoms, a decision was made to treat the worsening CNV using a combination therapy
of a single treatment of laser photocoagulation and single treatment of subconjunctival bevacizumab. We used 700 spots of argon green 514 nm laser (300 micron
spot size, 0.1 second duration at 200–400 mW power) on the prominent feeder
vessels. Blanching of vessels was used as an endpoint. Immediately thereafter,
1.25 mg of bevacizumab was injected with a 30 gage needle subconjunctivally in
several areas around the CNV. The patient was continued on systemic valacyclovir
and prednisolone acetate 1% to the left eye twice daily.
At the 6-week follow-up, BCVA was 20/20-2 OS and there was dramatic regression of the previously noted CNV and near resolution of the patient’s symptoms
(Figure 2A and B). The patient was satisﬁed with the interval improvement and
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Figure 3 Slit-lamp photograph of the left eye highlighting the recurrence of corneal
neovascularization.

factors affecting formation of abnormal vessels on the cornea. This may impair vision by causing stromal lipid deposition, hemorrhage, and scarring.1,10 Previous studies have
found that an imbalance between positive and negative regulatory angiogenic factors such as VEGF play a pivotal role
in CNV.5
Varicella-zoster virus (VZV) is a well-known cause of
ocular infection, causing both immediate and delayed
infectious and inﬂammatory responses. Treatment strategies for management of VZV infection include
a combination of anti-viral and anti-inﬂammatory treatment modalities.7 Current treatments for CNV secondary
to VZV include topical anti-inﬂammatory medications,
laser photocoagulation, photodynamic therapy, ﬁne needle
diathermy, and anti-angiogenic treatments.5

Figure 1 Slit-lamp photograph of the left eye demonstrating nasal scarring, neovascularization, and lipid deposition.

elected to stop his topical steroids and systemic antiviral
therapy despite physician recommendations to continue.
He was lost to follow-up and returned after 4 months whereupon he reported a partial return of previously reported
symptoms. Clinical exam revealed visual acuity 20/25 OS
and return of CNV to a lesser degree than at initial presentation (Figure 3). Despite discussion to implement further
treatment, the patient declined further intervention.

Discussion
CNV is a sight-threatening complication that may occur due
to the imbalance between angiogenic and antiangiogenic

A

B

Figure 2 Slit-lamp photograph of the left eye at 6-week follow-up (A) demonstrating dramatic regression of the previously noted neovascularization. Higher magniﬁcation
picture (16×) of cornea (B) at same 6-week follow-up visit.
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Laser-induced photocoagulation utilizes a beam of
light directed at a vessel to cause heat-induced coagulation
and vessel occlusion.10 Previous studies have demonstrated its effectivity to reduce the extent and density of
lipid deposition, thus causing coagulation with subsequent
regression of CNV.5,8 However, treatment with laser is not
without obstacles. Identiﬁcation of feeder vessels can be
difﬁcult. Also, destruction of vessels can increase the
inﬂammatory response resulting in upregulation of VEGF
and an increase in subsequent CNV.1,10 In addition, several
courses of treatment may be necessary to achieve longterm regression.5
VEGF plays a key role in angiogenesis and pathologic
neovascular diseases of the eye.6,11 Bevacizumab
(Avastin; Genentech, Inc., South San Francisco, CA,
USA) is a recombinant humanized monoclonal immunoglobulin G1 antibody, directed against VEGF-A that
functions to downregulate VEGF function.6 It has been
used “off-label” for the treatment of posterior segment
neovascularization and the ophthalmic literature is replete
with reports of its efﬁcacy.6
Anti-VEGF therapy may offer a useful treatment strategy for CNV.6,9,11Studies have shown that subconjunctival
bevacizumab causes an involution of new vessels, mitigation of the inﬂammatory response, and restoration of corneal function with minimal collateral damage to healthy
corneal tissue.2,9 Topical ranibizumab, a recombinant
humanized monoclonal antibody about one third the size
of bevacizumab, has been shown to be more efﬁcacious
earlier in the course of treatment of CNV than topical
bevacizumab.3,10 Given that neither medication is
approved for the treatment of CNV, and the lack of data
regarding subconjunctival ranibizumab, it is difﬁcult to
justify the increased cost of ranibizumab without the
results of rigorous prospective studies. For similar reasons,
aﬂibercept was also not used. Therefore, in our patient, we
elected to inject bevacizumab rather than ranibizmab or
aﬂibercept. However, there are limitations for the use of
bevacizumab as it effectively inhibits CNV only if administered early in the disease and its short-acting mechanism of action only targets VEGF-A. It is hypothesized that
in chronic neovascularization, the formation of pericytes
around the matured vessels may affect the diffusion and
effect of bevacizumab.3
There are currently many different approaches to the
management of CNV, though limited literature is present
on the use of combination therapy of laser photocoagulation and subconjunctival bevacizumab.4 Using previously
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described successes with both modalities, we chose to
combine these therapies for treatment of CNV in this
patient given the chronic and recalcitrant pathology.
A publication by Gerten outlines the use of subconjunctival bevacizumab and argon laser to treat neovascularization in the setting of corneal transplant, however, this is
the ﬁrst case report of using this combination strategy for
the treatment of CNV in the setting of VZV-induced
CNV.4 The rationale for using combination therapy is
that each method attempts to overcome the other’s limitations. Laser photocoagulation is an effective method of
thermal damage against corneal vessels. However, the
process can incite signiﬁcant inﬂammation and stimulate
VEGF secretion, which may cause recurrence of CNV.5
Anti-VEGF therapies may be a gentler approach to CNV
management by mitigating inﬂammation while keeping
healthy corneal tissue intact. However, anti-VEGF is limited in its penetration against chronic vessels and often
requires repeat treatments. Therefore, using both laser
therapy and subconjunctival bevacizumab may be more
effective than using a single treatment modality.
Our case demonstrates an example of short-term success with dual therapy as our patient had considerable
regression of CNV after one session of argon laser followed by subconjunctival bevacizumab (Figure 2A and B),
as described previously. Furthermore, the parameters used
for concurrent laser therapy and subconjunctival bevacizumab, as described previously, appear to be safe in the
follow-up period we observed. However, the CNV
returned after 4 months along with similar symptoms.
Given that treatment of posterior segment neovascularization often requires multiple treatments, it is reasonable to
extrapolate these observations to the anterior segment, and
that further treatment with laser photocoagulation and
subconjunctival bevacizumab would be needed to ensure
long-term CNV regression and quiescence. It is possible
that our patient may have achieved this endpoint with
further treatment sessions, though how many sessions or
adjuvant therapies would have been required remains
unknown as he declined further treatment. Future studies
with a longitudinal design may be able to comment on
potential long-term side effects of combination therapy.
Combination therapy, as described in this report, holds
promise for the treatment of CNV. More research is required
to determine the optimal interval for treatments, the dose of
anti-VEGF, and the amount of laser. Speciﬁcally, it is still
unclear whether patients may require long-term therapy with
combination therapy or other treatment options to ensure
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resolution of CNVand associated symptoms. It is also important to note that subconjunctival bevacizumab is off-label,
and in addition to the risks associated with this medication,
there may be barriers in obtaining insurance coverage and
reimbursement in this setting. Regardless, both of these
methods may offer clinicians an effective, lower risk, ofﬁcebased alternative treatment strategy for CNV, as compared to
surgical options, especially if our short-term results using
combination therapy are found to be effective in the long
term with further studies.

Method of literature search
We performed a literature search using the online PubMed
database and entering keyword searches for the following
terms: “corneal neovascularization,” “argon laser therapy,”
“herpes zoster keratitis,” “Anti-VEGF and cornea,” and
“subconjunctival bevacizumab”.

Informed consent from the patient
Written informed consent was obtained from the patient to
use clinical and treatment information in regards to this
case report.

Institutional permission to publish
Institutional permission to publish a case report with deidentiﬁed patient information is not required at our institution. Every attempt has been made to ensure that no
identifying patient information has been included with
this submission.

Disclosure
The authors report no conﬂicts of interest in this work.

References
1. Azar DT. Corneal angiogenic privilege: angiogenic and antiangiogenic factors in corneal avascularity, vasculogenesis, and wound
healing (an American Ophthalmological Society thesis). Trans Am
Ophthalmol Soc. 2006;104:264–302.
2. Chalam KV, Agarwal S, Brar VS, Murthy RK, Sharma RK.
Evaluation of cytotoxic effects of bevacizumab on human corneal
cells. Cornea. 2009;26(3):326–333.
3. Chen WL, Chen YM, Chu HS, et al. Mechanisms controlling the
effects of bevacizumab (avastin) on the inhibition of early but not late
formed corneal neovascularization. PLoS One. 2014;9(4):e94205.
doi:10.1371/journal.pone.0094205
4. Gerten G. Bevacizumab (avastin) and argon laser to treat neovascularization in corneal transplant surgery. Cornea. 2008;27(10):1195–1199.
doi:10.1097/ICO.0b013e318180e50f
5. Gupta D, Illingworth C. Treatments for corneal neovascularization: a
review. Cornea. 2011;30:927–936. doi:10.1097/ICO.0b013e318201405a
6. Krizova D, Vokrojoca M, Liehneova K, Studeny P. Treatment of
corneal neovascularization using anti-VEGF bevacizumab.
J Ophthalmol. 2014;2014:1–7. doi:10.1155/2014/178132
7. Liesegang TJ. Herpes zoster ophthalmicus natural history, risk factors, clinical presentation, and morbidity. Ophthalmology.
2006;115:3–12. doi:10.1016/j.ophtha.2007.10.009
8. Marsh RJ. Argon laser treatment of lipid keratopathy. Br
J Ophthalmol. 1988;72(12):900–904.
9. Saravia M, Zapata G, Ferraiolo P, Racca L, Berra A. Anti-VEGF
monoclonal antibody-induced regression of corneal neovascularization and inﬂammation in a rabbit model of herpetic stromal keratitis.
Graefes Arch Clin Exp Ophthalmol. 2009;247(10):1409–1416.
doi:10.1007/s00417-009-1101-y
10. Stevenson W, Cheng S-F, Dastjerdi MH, Ferrari G, Dana R. Corneal
neovascularization and the utility of topical VEGF inhibition: ranibizumab (Lucentis) vs bevacizumab (Avastin). Ocular Surf. 2012;10
(2):67–83. doi:10.1016/j.jtos.2012.01.005
11. Voiculescu O, Voinea L, Alexandrescu C. Corneal neovascularization
and biological therapy. J Med Life. 2015;6(4):444–446.

Dovepress

International Medical Case Reports Journal

Publish your work in this journal
The International Medical Case Reports Journal is an international,
peer-reviewed open-access journal publishing original case reports
from all medical specialties. Previously unpublished medical posters
are also accepted relating to any area of clinical or preclinical
science. Submissions should not normally exceed 2,000 words or 4

published pages including ﬁgures, diagrams and references. The
manuscript management system is completely online and includes
a very quick and fair peer-review system, which is all easy to use.
Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/international-medical-case-reports-journal-journal

92

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

International Medical Case Reports Journal 2019:12

