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Objectives: To report the clinical features, treatment options and complications in patients with ocular rosacea.
Materials and Methods: The records of 48 eyes of 24 patients with ocular rosacea were retrospectively reviewed. Patients’ ocular 

s test 

topical corticosteroids, topical 0.05% cyclosporine and oral doxycycline treatment were applied as a standard therapy to all patients. 
Additional treatments were given as needed. Complications were recorded.
Results: Twenty-four patients with a mean age of 48.5±35.4 (32-54) years were followed for a mean 15±9.4 (8-36) months. Ocular 

ement 
3.3±1.5 

and 4.5±2.8, respectively (p<0.05). Descemetocele and small corneal perforation occurred in 2 eyes; re-epithelialization was achieved in 
both eyes with tissue adhesive application (1 eye) and additional amniotic membrane transplantation (1 eye). Four eyes of three patients 

Conclusion: Ocular rosacea may present with a variety of ophthalmic signs. It is possible to control the ophthalmic disease with 
appropriate therapeutic modalities including topical corticosteroids, topical cyclosporine and systemic doxycycline.
Keywords: Ocular rosacea, treatment, complications, cyclosporine

Summary

Introduction

Rosacea is a chronic skin condition affecting the blood 
vessels and sebaceous glands and is characterized by recurrent 
erythema, telangiectasia, papules and pustules.1,2,3 Although 
usually presenting with skin involvement, ocular involvement 
is found in 58-72% of patients with acne rosacea.1 In 
approximately 20% of patients, ocular signs appear prior to 
dermatological signs.1,2 Signs of ocular rosacea include anterior 
blepharitis, meibomitis, recurrent chalazia, eyelid erythema 
and telangiectasia, interpalpebral conjunctival hyperemia, and 
peripheral corneal vascularization.1,4,5 Complications in cases 
with severe corneal involvement can also lead to vision loss.5,6

Though the etiology of rosacea is not fully understood, 
immune system dysfunction, i mmatory reaction to cutaneous 
microorganisms, Demodex folliculorum infestation, environmental 

factors like sunlight, and vascular anomalies have been implicated 
in its pathogenesis.2,3 By inducing changes at the vascular level, 
environmental factors such as sunlight and temperature changes 
are claimed to lead to vascular dilation, increased capillary 
permeability and edema, which create an ideal environment for 
the proliferation of Demodex folliculorum.2,3,6 

Furthermore, it has been shown that 
cytokine release is triggered in these patients due to immune 
system dysfunction.7 This hypothesis is supported by 
of  elevated levels of  cytokines 
(interleukin-1 alpha) and the degradative enzyme matrix 
metalloproteinase-9 in patients’ tears, and the subsequent 
improvement of symptoms after inhibiting these factors.7,8

Rosacea patients show increased bacterial lipase activity in 
their meibomian gland secretions due to increased bacterial 

This article is also published in Turkish under doi:10.4274/tjo.48902 pages 2016;46:1-6
©Turkish Journal of Ophthalmology, Published by Galenos Publishing.

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestric
distribution, and reproduction in any medium, provided the original work is properly cited.



Turk J Ophthalmol 46; 1: 2016

2

flora on the eyelids. This causes the release of toxic free fatty 
acids, which contribute to the pathogenesis of the disease.2,7

There are several different approaches and treatment choices 
available for the treatment of rosacea,5,6,7,8,9,10 including 
lubricating agents, topical steroids, topical antibiotic eye 
drops and ointments, and systemic antibiotics. As these 
patients often have concomitant dry eye syndrome, dry eye 
therapy may also be necessary.9

In this study, we aimed to report the clinical characteristics, 
treatment options and complications of ocular rosacea.

Materials and Methods
The records of patients who were followed in the Başkent 

University Faculty of Medicine and the Ophthalmology 
Clinic of the Bayındır Kavaklıdere Hospital for ocular 
rosacea between January 2008 and December 2013 were 
retrospectively analyzed.

Diagnosis was based on the presence of anterior 
blepharitis, meibomitis and/or meibomian gland dysfunction 
(MGD), recurrent chalazion, eyelid telangiectasia, punctate 
epitheliopathy, corneal infiltrates or neovascularization, 
particularly in the peripheral cornea. Patients who first 
presented to the ophthalmology clinic but also exhibited 
dermatological symptoms were given an initial diagnosis of 
rosacea and the dermatology clinic was consulted to confirm 
the diagnosis. Patients who presented to the dermatology clinic 
due to skin symptoms and were diagnosed with acne rosacea 
were evaluated for ocular involvement in our clinic. Patients 
received topical metronidazole prescribed by the dermatology 
clinic and our standard ophthalmologic treatment regimen, 
with no additional systemic treatments.

At each visit, all patients underwent a detailed 
ophthalmologic examination including best corrected visual 
acuity measurement, slit-lamp anterior segment examination, 
and tear film break-up time (BUT) and Schirmer’s tests. 

Patients’ signs and symptoms were scored on a scale of 0-4 
points based on their severity before treatment and at their 
last follow-up visit. Table 1 shows the scoring scale of ocular 
symptoms; Table 2 shows the scoring scale of ocular findings. 

All patients were treated with hot compresses, eyelash base 
cleansing, preservative-free artificial tear drops (Tears Naturale 
Free, Alcon, Fort Worth, Texas, USA or Refresh, Allergan 
Inc, Irvine, CA, USA), artificial tear gel (Thilotears SE, Liba 
Lab., İstanbul, Turkey), topical antibiotic ointment (Ciloxan 
ophthalmic ointment, Alcon), short-term low-dose topical 
corticosteroid drops (loteprednol etabonate or fluorometholone) 
four times daily, 100 mg oral doxycycline once daily, and topical 
0.05% cyclosporine drops (Restasis, Allergan) four times daily. 
Fluorometholone (FML, Allergan) was used as the topical 
corticosteroid drops between January 2008 and December 2010, 
and loteprednol etabonate drops (Lotemax, Bausch&Lomb, 
Bridgewater, NJ, USA) were used after December 2010. 
Additional medical and/or surgical treatments applied when 
necessary and complications were recorded.

Patients with structural abnormalities of the eyelids, 
aqueous-deficient dry eye, inflammatory or infectious keratitis, 
or previous intraocular surgery were not included in the study.

The Wilcoxon signed rank test was used to evaluate the 
patients’ pre- and post-treatment signs and symptoms due to 
their nonparametric values.

Results
Forty-eight eyes of 24 patients (18 women, 6 men) with 

a mean age of 48.5±35.4 (32-54) years were included in the 
study. The mean follow-up time was 15±9.4 (8-36) months.

At the time of diagnosis, meibomitis/MGD was present 
in all eyes (100%), anterior blepharitis in 40 eyes (83.3%), 
punctate keratopathy in 32 eyes (67%), chalazion in 24 
eyes (50%), corneal neovascularization in 24 eyes (50%), 
and peripheral subepithelial infiltrates in 8 eyes (16.6%). 

Table 1. Scoring system of the patients’ ocular symptoms

Scoring 0 1 2 3 4

Itching Never Sometimes Half of the time Most of the time All of the time

Burning/Stinging Never Sometimes Half of the time Most of the time All of the time

Redness Never Sometimes Half of the time Most of the time All of the time

0: The symptom is not present at any time of day, 1: The symptom is present less than 1/4 of the day, 2: The symptom is present between 1/4-1/2 of the day, 3: The symptom is present for more 
than 1/2 of the day, 4: The symptom is present throughout the day

Table 2. Scoring system of the patients’ ocular signs

Scoring 0 1 2 3 4

Eyelid telangiectasia None Mild Moderate Severe Extremely Severe

Meibomitis Minimal, Clear Cloudy Granular Pasty Not expressible

Conjunctival hyperemia None Mild Moderate Severe Extremely Severe

Corneal neovascularization None 1 clock hour, in the 
peripheral cornea

1-3 clock hours >3 clock hours, and/or 
affecting the mid-peripheral 
cornea

>3 clock hours, affecting 
the central cornea
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Figure 1 and Figure 2 show anterior segment photographs of 
patients with anterior and posterior blepharitis, and peripheral 
sterile corneal infiltrates, respectively. Figure 3 and Figure 4 
show anterior segment photographs of patients with corneal 
neovascularization and peripheral corneal infiltrates, and 
descemetocele, respectively. 

Hot compresses and massage were recommended to all 
patients as initial treatment. All patients were administered 
preservative-free artificial tears four times daily; artificial tear 
gel once daily if necessary; topical corticosteroid eye drops four 
times daily, decreasing by one drop each week for four weeks; 
topical antibiotic ointment for 10 days; 100 mg/day systemic 
doxycycline once daily for a mean of 6.8±2.1 (4-13) months; and 

0.05% topical cyclosporine eye drops four times daily for a mean 
9.7±3.0 (5-13) months. Topical corticosteroid eye drops were 
reintroduced in two patients who had exacerbations of their signs 
and symptoms in the third and fourth months of treatment. Their 
corticosteroid treatment consisted of four drops daily decreasing 
by one drop each week for four weeks, followed by one drop every 
other day for a week and one drop every third day for another 
week. Peripheral sterile infiltrates were observed during follow-
up in 8 eyes of 8 patients; these eyes were treated with topical 
steroid eye drops starting four times daily and gradually decreased 
according to clinical response to treatment.

All patients showed significant improvement in their 
ocular signs and symptoms at the end of the follow-up period. 
Compared to pre-treatment values, Schirmer’s scores increased 
3.3±1.5 mm and BUT increased 4.5±2.8 s  (p<0.05, p<0.05). 
Patients’ mean pre- and post-treatment symptoms scores are 
shown in Table 3.

Four eyes of 3 patients that did not show sufficient clinical 
response and/or developed severely sight-threatening choroidal 
neovascularization despite standard therapies were treated 
with 5 mg/ml topical bevacizumab eye drops four times 
daily. The topical bevacizumab treatment was discontinued 
in each of the 4 eyes when clinical remission of the corneal 
neovascularization was observed (after 3, 3.5, 4 and 5 months 
in the four eyes). 

Kılıç Müftüoğlu and Yonca Aydın Akova, Clinical Spectrum and Treatment in Ocular Rosacea

Figure 1. Anterior (A) and posterior (B) signs of blepharitis

Figure 2. Anterior segment photograph showing peripheral sterile corneal 
infiltrate

Figure 3. Anterior segment photographs showing corneal neovascularization (A) 
and peripheral corneal infiltrate (B)

Figure 4. Anterior segment photograph of an ocular rosacea patient with 
descemetocele

Table 3. Comparison of total pre- and post-treatment scores of 
patients’ signs and symptoms

Sign/Symptom Pre-treatment Post-treatment p value*

Burning/Stinging 2.79 2.04 <0.05

Redness 2.67 1.88 <0.05

Meibomitis 2.88 1.92 <0.05

Conjunctival 
hyperemia

2.75 1.71 <0.05

Corneal NV 1.38 1.13 <0.05

NV: Neovascularization
*Wilcoxon signed rank test
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Two patients presented to our clinic with descemetocele 
formation and corneal perforation; their histories revealed that 
they had been diagnosed with ocular rosacea and followed 
at a different center. Corneal re-epithelization was achieved 
with tissue adhesive and bandage contact lens in one of these 
patients and with tissue adhesive and amniotic membrane 
transplantation in the other. After re-epithelization the 
patients were followed up with the standard treatments (12 
months for one patient, 14 for the other). At final examination 
both patients were stable.

None of the patients developed complications related to 
the use of steroid, cyclosporine and/or topical bevacizumab eye 
drops during the follow-up period.

All patients showed improvement of their ocular signs and 
symptoms at the end of the follow-up period, and recurrence 
was not observed in any of the patients during follow-up. 
Ten patients used artificial tears for maintenance therapy as 
needed.

Discussion

Ocular rosacea may present with various ocular signs.5,6 
However, it is still not entirely clear which treatment 
approaches are effective.

Mild or moderate ocular rosacea can be treated with hot 
compresses, baby shampoo for lid hygiene and artificial tears, 
while a more intense lubricant in the form of a gel or ointment 
can be used for long-term comfort.11,12

Although there are studies showing decreased local 
inflammation of the meibomian glands with a combination 
of lid hygiene and topical antibiotic application alone, these 
agents do not have the desired effect on the ocular surface.11,12 
Therefore we utilize short-term topical steroid and long-term 
topical cyclosporine and oral doxycycline as adjunct therapies 
to the standard treatment of lid hygiene and artificial tears. 
With this treatment we achieved significant improvement in 
our patients’ ocular signs and symptoms. 

Doxycycline administered orally to treat rosacea has 
both antibacterial properties as well as an anti-inflammatory 
effect. Doxycycline inhibits neutrophil chemotaxis, 
angiogenesis, lymphocyte proliferation and blocks matrix 
metalloproteinase activity as well as collagenase and lipase 
production.10,11,12,13,14,15 Thus, as in cutaneous rosacea, 
it has also been successfully used as an adjunct to topical 
therapies in ocular rosacea.10,11,12,13,14,15 Compared to 
other tetracyclines, doxycycline has fewer side effects. In 
a study including 15 ocular rosacea patients, slow-release 
doxycycline at a dose of 40 mg once daily resulted in a marked 
decrease in ocular complaints in 80% of patients.8 However, 
studies including larger numbers of patients are necessary 
to determine the efficacy of doxycycline at low doses. It 
should also be kept in mind that many patients experience 
exacerbations when tetracycline use is discontinued. Thus, 
we prescribed doxycycline for a mean duration of 6 months, 
and we believe doxycycline also contributed to the clinical 

improvements observed in our patients. However, long-term 
use of tetracyclines can result in gastrointestinal system 
intolerance, which may cause a drug compliance problem 
and necessitate discontinuation of the drug. Recent studies 
have shown that topical azithromycin is also effective in the 
treatment of posterior blepharitis.16,17

Episcleritis, scleritis, iritis and sterile keratitis may occur 
subsequently to persistent ocular inflammation. Nine eyes of 
8 patients in our series exhibited sterile peripheral corneal 
infiltrates. Steroid eye drop treatment was reintroduced in 
these patients, all of whom showed significant or complete 
regression of the infiltrates. Because the long-term use of 
steroids has potential side effects like cataract and glaucoma, 
they are recommended for acute exacerbations and cases of 
sterile infiltrates, applied in gradually tapering doses. We did 
not see any side effects related to topical steroid use in our 
study.

The pathophysiology of rosacea is still not fully understood, 
but there are arguments pointing toward the dysregulation of 
inflammatory and vascular responses to immune agents.7 
Considering the anti-inflammatory effect of cyclosporine 
A and its efficacy in the treatment of meibomitis, we also 
prescribed 0.05% topical cyclosporine four times daily as an 
adjunct therapy. Significant improvement in ocular signs and 
symptoms was observed with this treatment in particular. 
Ocular surface inflammation was controlled, and we observed 
longer BUT and higher Schirmer’s test values. These effects 
were likely due to 0.05% topical cyclosporine inhibiting 
active lymphocytes in the conjunctiva, thereby decreasing 
inflammation and increasing tear production. Schechter et 
al.9 followed 34 patients with ocular rosacea and found that 
patients treated with 0.05% topical cyclosporine twice daily 
had longer BUT, higher Schirmer’s test values and corneal 
staining improvement compared to patients who used artificial 
tears. These effects suggest that topical cyclosporine has utility 
in the treatment of ocular rosacea. Cyclosporine is usually 
applied twice daily in mild cases of dry eye, but more frequent 
application has been shown to result in greater improvement 
of ocular signs and symptoms in more severe cases.15,18,19 
We found that topical cyclosporine applied four times daily 
was well tolerated and effective. Furthermore, the safe anti-
inflammatory profile of topical cyclosporine allows it to be 
used in the long term and while the disease is in remission. 
The results of our study indicate that topical cyclosporine use 
in combination with other treatments provides important 
benefits in the management of ocular rosacea.

Corneal neovascularization, especially in the inferior 
quadrant, occurs with ocular rosacea. Vessels advancing into the 
cornea cause corneal inflammation, scarring, edema and lipid 
accumulation, which can lead to reduction in corneal transparency 
and impaired vision; therefore, the treatment of these patients 
is very important. Although systemic antibiotics, cyclosporine 
and steroids can be applied in corneal neovascularization, the 
increasing use and reported efficacy of anti-vascular endothelial 
growth factor (VEGF) agents in the treatment of retinochoroidal 



5

diseases has brought these agents to the fore in the prevention 
of corneal neovascularization.20,21,22,23,24 Bevacizumab 
inhibits vascular endothelial cell migration and proliferation 
and decreases vascular permeability by blocking VEGF-A.23,24 

Local or topical bevacizumab can be successfully used to treat 
ocular surface neovascularization when other therapies have 
been insufficient or to enhance their efficacy.21,22,23,24 Cheng 
et al.25 treated corneal neovascularization with 3 weeks of 
1.0% topical bevacizumab and followed the patients for 24 
weeks; they found reductions in the area of neovascularization 
in week 6 and in vessel diameter in week 12. Koenig et 
al.26 observed new epithelial defects in 16.7% of their cases 
and spontaneous corneal perforation in one case after topical 
bevacizumab treatment. In our study, 4 eyes that developed 
corneal neovascularization due to ocular rosacea were treated 
with topical bevacizumab with the primary aim of stabilizing 
the ocular surface and to avoiding aggravation of corneal 
epitheliopathy. We started topical bevacizumab treatment 4 
weeks after initial presentation in 3 cases and 5 weeks after 
in 1 case, and we observed significant clinical reduction of 
the neovascularization with the application of 5 mg/ml 4 
times daily. According to our results, we believe that topical 
bevacizumab may be an effective adjunct therapy in rosacea-
related ocular surface neovascularization when required.

The most severe sight-threatening complications of ocular 
rosacea are stromal thinning and corneal perforation.27,28,29 

The underlying cause of corneal thinning has not been clearly 
determined, but an elevated level of matrix metalloproteinases 
(especially type 9) in the inferior tear meniscus is believed to 
be responsible for stromal thinning and perforation.5 There 
is very little information in the literature about corneal 
perforation in patients with ocular rosacea.27,28,29 In one of 
the reported cases keratoplasty was performed to repair an area 
of perforation extending to the sclera; in other cases, amniotic 
membrane transplantation was performed after the application 
of cyanoacrylate tissue adhesive and bandage contact lenses 
proved insufficient.27,28,29 In one of our two patients who 
developed this complication, tissue adhesive and amniotic 
membrane transplantation were used to repair the perforation 
and achieve re-epithelization; in the other, only tissue adhesive 
and bandage contact lens were used. These results suggest 
that tissue adhesive and, if necessary, amniotic membrane 
transplantation are effective in the treatment of perforations 
due to ocular rosacea.

Due to the retrospective nature of this study, it has certain 
limitations. As there were no controls for the treatment 
approaches used, it is difficult to clearly determine the effect 
of each drug or treatment.

Conclusion

Ocular rosacea may affect the ocular surface to varying 
degrees and can threaten patients’ vision, but in most cases 
ocular surface inflammation can be managed with appropriate 
medical treatment. It is important to choose treatment 

approaches according to the patients’ clinical characteristics 
and to follow these patients closely.
Ethics 
Ethics Committee Approval: It was taken, Informed Consent: 
It was taken, Peer-review: Externally peer-reviewed.
Authorship Contributions
Surgical and Medical Practices: Yonca Aydın Akova, Concept: 
Yonca Aydın Akova, Design: İlkay Kılıç Müftüoğlu, Yonca 
Aydın Akova, Data Collection or Processing: İlkay Kılıç 
Müftüoğlu, Analysis or Interpretation: İlkay Kılıç Müftüoğlu, 
Yonca Aydın Akova, Literature Search: İlkay Kılıç Müftüoğlu, 
Writing: İlkay Kılıç Müftüoğlu, Yonca Aydın Akova.
Conflict of Interest
No conflict of interest was declared by the authors.
Financial Disclosure
The authors declared that this study received no financial 
support.

References
1. Stone DU, Chodosh J. Ocular rosacea: an update on pathogenesis and therapy. 

Curr Opin Ophthalmol. 2004;15:499-502. 
2. Crawford GH, Pelle MT, James WD. Rosacea: I. Etiology, pathogenesis and 

subtype classification. J Am Acad Dermatol. 2004;51:327-341; quiz 342-4.
3. Ghanem VC, Mehra N, Wong S, Mannis MJ. The prevalence of ocular signs 

in acne rosacea: comparing patients from ophthalmology and dermatology 
clinics. Cornea. 2003;22:230-233.

4. Çetinkaya A, Akova YA. Pediatric ocular acne rosacea: long-term treatment 
with systemic antibiotics. Am J Ophthalmol. 2006;142:816-821.

5. Akpek EK, Merchant A, Pinar V, Foster CS. Ocular rosacea: patient 
characteristics and follow-up. Ophthalmology. 1997;104:1863-1867.

6. Fallen RS, Gooderham M. Rosacea: update on management and emerging 
therapies. Skin Therapy Lett. 2012;17:1-4.

7. Two AM, Del Rosso JQ. Kallikrein 5-mediated inflammation in rosacea: 
clinically relevant correlations with acute and chronic manifestations in 
rosacea and how individual treatments may provide therapeutic benefit. J Clin 
Aesthet Dermatol. 2014;7:20-25.

8. Sobolewska B, Doycheva D, Deuter C, Pfeffer I, Schaller M, Zierhut M. 
Treatment of ocular rosacea with once-daily low-dose doxycycline. Cornea. 
2014;33:257-260. 

9. Schechter BA, Katz RS, Friedman LS. Efficacy of topical cyclosporine for the 
treatment of ocular rosacea. Adv Ther. 2009;26:651-659. 

10. Frucht-Pery J, Sagi E, Hemo I, Ever-Hadani P. Efficacy of doxycycline and 
tetracycline in ocular rosacea. Am J Ophthalmol. 1993;116:88-92.

11. Barnhorst DA Jr, Foster JA, Chern KC, Meisler DM. The efficacy of 
topical metronidazole in the treatment of ocular rosacea. Ophthalmology. 
1996;103:1880-1883.

12. Souchier M, Joffre C, Gregoire S, Bretillon L, Muselier A, Acar N, Beynat J, 
Bron A, D’Athis P, Creuzot-Garcher C. Changes in meibomian fatty acids and 
clinical signs in patients with meibomian gland dysfunction after minocycline 
treatment. Br J Ophthalmol. 2008;92:819-822.

13. Dougherty JM, McCulley JP, Silvany RE, Meyer DR. The role of tetracycline 
in chronic blepharitis. Inhibition of lipase production in staphylococci. Invest 
Ophthalmol Vis Sci. 1991;32:2970-2975.

14. Joffre C, Souchier M, Gre´goire S, Viau S, Bretillon L, Acar N, Bron AM, 
Creuzot-Garcher C. Differences in meibomian fatty acidcomposition in 
patients with meibomian gland dyfunction and aqueous-deficient dry eye. Br 
J Ophthalmol. 2008;92:116-119.

15. Dastjerdi MH, Hamrah P, Dana R. High-frequency topical cyclosporine 
0.05% in the treatment of severe dry eye refractory to twice-daily regimen. 
Cornea. 2009;28:1091-1096. 

Kılıç Müftüoğlu and Yonca Aydın Akova, Clinical Spectrum and Treatment in Ocular Rosacea



Turk J Ophthalmol 46; 1: 2016

6

16. Haque RM, Torkildsen GL, Brubaker K, Zink RC, Kowalski RP, Mah 
FS, Pflugfelder SC. Multicenter open-label study evaluating the efficacy of 
azithromycin ophthalmic solution 1% on the signs and symptoms of subjects 
with blepharitis. Cornea. 2010;29:871-877.

17. Opitz DL, Tyler KF. Efficacy of azithromycin 1% ophthalmic solution 
for treatment of ocular surface disease from posterior blepharitis. Clin Exp 
Optom. 2011;94:200-206. 

18. Sall K, Stevenson OD, Mundorf TK, Reis BL. Two multicenter, randomized 
studies of the efficacy and safety of cyclosporine ophthalmic emulsion in 
moderate to severe dry eye disease. CsA Phase 3 Study Group. Ophthalmology. 
2000;107:631-639.

19. Williamson JF, Huynh K, Weaver MA, Davis RM. Perceptions of dry 
eye disease management in current clinical practice. Eye Contact Lens. 
2014;40:111-115. 

20. Waisbourd M, Levinger E, Varssano D, Moisseiev E, Zayit-Soudri S, Barak 
A, Loewenstein A, Barequet I. High-dose topical bevacizumab for corneal 
neovascularization. Pharmacology. 2013;92:310-314.

21. Kadar T, Amir A, Cohen L, Cohen M, Sahar R, Gutman H, Horwitz V, Dachir 
S. Anti-VEGF therapy (bevacizumab) for sulfur mustard-induced corneal 
neovascularization associated with delayed limbal stem cell deficiency in 
rabbits. Curr Eye Res. 2014;39:439-450.

22. Bucak YY, Erdurmus M, Terzi EH, Kükner A, Çelebi S. Inhibitory effects of 
topical cyclosporine A 0.05% on immune-mediated corneal neovascularization 
in rabbits. Graefes Arch Clin Exp Ophthalmol. 2013;251:2555-2561.

23. Kocatürk T, Cakmak H, Dundar SO. Short-term topical bevacizumab 

in the treatment of stable corneal neovascularization. Am J Ophthalmol. 

2013;156:204. 

24. Asena L, Akova YA, Cetinkaya A, Kucukerdonmez C. The effect of topical 

bevacizumab as an adjunctive therapy for corneal neovascularization. Acta 

Ophthalmol. 2013;91:246-248. 

25. Cheng SF, Dastjerdi MH, Ferrari G, Okanobo A, Bower KS, Ryan DS, 

Amparo F, Stevenson W, Hamrah P, Nallasamy N, Dana R. Short-term topical 

bevacizumab in the treatment of stable corneal neovascularization. Am J 

Ophthalmol. 2012;154:940-948.

26. Koenig Y, Bock F, Horn F, Kruse F, Straub K, Cursiefen C. Short- and long-

term safety profile and efficacy of topical bevacizumab (Avastin) eye drops 

against corneal neovascularization. Graefes Arch Clin Exp Ophthalmol. 

2009;247:1375-1382.

27. Gracner B, Pahor D, Gracner T. Repair of an extensive corneoscleral perforation 

in a case of ocular rosacea with a keratoplasty. Klin Monbl Augenheilkd. 

2006;223:841-843. 

28. Al Arfaj K, Al Zamil W. Spontaneous corneal perforation in ocular rosacea. 

Middle East Afr J Ophthalmol. 2010;17:186-188. 

29. Jain AK, Sukhija J. Amniotic membrane transplantation in ocular rosacea. 

Ann Ophthalmol (Skokie). 2007;39:71-73.


