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Purpose: To see the regression of corneal vascularization after ablation with 
frequency doubled Nd: YAG (532 nm) laser photocoagulation. 
Material and Methods: The study was conducted in the Department of 
Ophthalmology, Isra Postgraduate Institute of Ophthalmology, Al-Ibrahim Eye 
Hospital, Karachi; from June 2006 to May 2007. In this study evaluation of 50 
eyes of 50 patients fulfilling the inclusion criteria. Prelaser assessment-
comprised of detailed history, general and ocular examination including anterior 
segment examination with corneal vascularization measurements. After informed 
consent, all patients underwent frequency doubled Nd: YAG laser 
photocoagulation for corneal vascularization. Patients were followed after one 
week and monthly for three months. Patency of vessels and complications were 
noted. Final result at the end of three months was recorded (as per proforma). 
Result: Total 194 vessels were seen in 50 eyes of 50 patients. Out of 194 
vessels, 80 (41.2%) vessels were completely occluded and 114 (58.8%) vessels 
were recanalized (p-Value < 0.05). Hence, there was 41.2% reduction in corneal 
vascularization. 
Conclusion: Frequency doubled Nd: YAG (532 nm) laser is an effective tool for 
the reduction of vascularization in quiescent eyes with vascularised corneal 
opacities. 

 
ornea provides the outermost layer of eyeball 
along with sclera1. It is transparent and 
avascular, being devoid of both blood and 

lymphatic vessels2. Preservation of transparency is 
mandatory for corneal functioning3. Corneal vasculari-
zation may interfere with corneal transparency, 
resulting in reduction in visual acuity. It also increases 
the risk of graft rejection4. Due to its grave effects on 
cornea, various methods have been investigated for 
controlling or limiting the corneal vascularization. 
These include medical treatments; such as, topical 
steroids5, nonsteroidal anti-inflammatory drugs6 and 
cyclosporin A7. Radiation, diathermy8 and conjunct-
tival resection are some of invasive treatments that 
have also been investigated. Laser photocoagulation of 
corneal vascularization in humans was first reported 
in early 1970s9. Since then laser photocoagulation of 
the corneal vessels has been found to be an effective 

alternate to above methods with lack of serious 
complications. This study was undertaken to see the 
regression of corneal vascularization after ablation 
with frequency doubled Nd: YAG (532 nm) laser 
photocoagulation and formulating recommendations 
for its application in clinical practice as well as future 
research. 
 
MATERIAL AND METHODS 
This study was conducted at Isra Postgraduate 
Institute of Ophthalmology, Al-Ibrahim Eye Hospital, 
Malir, Karachi, from June 2006 to May 2007. There 
were 50 consecutive patients of age 10 to 70 years with 
quiescent corneal vascularization having feeder 
vessels of 2 mm or more in length from limbus. 
Patients with active inflammation of the ocular 
surface, and history of herpes simplex keratitis of less 
than three months duration in same eye were 
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excluded. We also excluded the patients with history 
of diabetes mellitus, hypertension and any other 
comorbid conditions. Detailed medical and ocular 
history was taken. History regarding previous 
treatment of corneal vascularization with laser, 
systemic steroids, and immunosuppression was also 
noted. Slit lamp biomicroscopy was done. Number of 
feeder corneal vessels was recorded by counting the 
number of red lines of 2 mm or more in length from 
limbus. Informed consent regarding the procedure 
and its complications was taken. All data were 
recorded in a predesigned proforma. Proparacine 1% 
eye drop was used to induce topical anesthesia. 
Frequency doubled Nd: YAG laser (532 nm) was used 
at laser settings of 50 micron spot size, 0.1 second 
exposure time and power varying between 250 and 
550 mW. After positioning of the patient in the slit 
lamp and the laser beam focused on the feeder vessel, 
laser shots were applied until blanching of the vessel 
occured. Each feeder vessel was treated individually. 
The patients were prescribed topical lubricants four 
times daily as a placebo for one week following laser 
treatment. Patients were followed after one week and 
monthly for three months. At each follow up, 
complete ocular examination was performed with 
special emphasis on the number of occluded and 
recanalized vessels. Patency of the vessels was 
assessed by observing the flow of blood through 
corneal vessels. No intervention was done and no 
additional treatment was given. Data analysis was 
done by SPSS 10.0 version. Frequencies and 
percentages were calculated for all qualitative 
variables, i.e. gender, age groups, causes of corneal 
vascularization, complications of laser photocoagu-
lation and number of feeder vessels. Mean±SD was 
computed for age. Sign test was applied to the feeder 
blood vessels before and after frequency Nd: YAG 
laser at 5% level of significance. 

 
RESULTS 
Out of 50 corneal vascularization patients, 33 (66%) 
were males and 17 (34%) were females (M: F = 1.94: 1). 
Age range of patients was 10–70 years, mean ± SD 
38.58 ± 17.5 years. Most of the patients 16 (32%) 
belonged to the age group 25–39 years, 11 (22%) 
patients belonged to the age group 10–24 years, 10 
(20%) were between 40–54 years and 13 (26%) were 
between 55–70 years. 

Out of 50 patients, 25 (50%) patients were 
presented with infective keratitis, 16 (32%) were 
presented with trauma and in 3 (6%) patients aphakic 

bullous keratopathy was the cause of corneal 
vascularization. Other causes accounted for 18% cases 
including aphakic bullous keratopathy, dry eye, 
keratoconus and vernal keratoconjunctivitis (Table 1). 
 
Table 1: Distribution according to the causes of 

corneal vascularization n=50 

Causes No. of Patients 
n (%) 

Infective Keratitis 25 (50) 

Trauma 16 (32) 

Aphakic Bullous Keratopathy 3 (6) 

Dry Eye 2 (4) 

Keratoconus 2 (4) 

Vernal Keratoconjunctivitis 2 (4) 

 
Corneal vessels were treated in all 50 patients and 

total 194 vessels were seen in all patients. Out of 194 
vessels, 80 (41.2%) vessels were occluded and 114 
(58.8%) vessels were recanalized (p-Value < 0.05). 
Hence, there was 41.2% reduction in corneal 
vascularization (Fig. 1). 
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Fig. 1: Sequential changes in lasered vessels n = 50 
 

Post laser results at the end of three months (p-
Value < 0.05) 

 
Out of 50 cases, laser photocoagulation was 

performed in right affected eye in 30 (60%) patients 
and in left affected eye in 20 (40%) patients. 
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Out of 50 patients, post laser complications were 
seen in 20 (40%) patients; corneal haemorrhage 
occurred in 12 (24%) patients and iris damage in 8 
(16%) patients (Fig. 2). 
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Fig. 2:  Complication of laser photocoagulation n=50 

 
DISCUSSION 
Corneal neovascularization is a sight-threatening con-
dition that is associated with corneal graft rejection 10, 
infections11-13 contact lens wear14, metabolic disorders 
and nutritional deficiency states. Persistent corneal 
vascularization is undesirable for various reasons. It is 
a major risk factor for corneal graft survival15. Apart 
from graft rejection, vascularization can cause edema, 
scarring, and lipid keratopathy leading to decrease in 
visual acuity. The advantages and disadvantages of 
corneal vascularization have long been recognized. 
The need to treat corneal opacification, recurrent 
immune–mediated inflamma-tion and reduced vision 
has always been felt, and various methods to occlude 
corneal vessels have been developed and used over 
years. 

In our study, 50 patients were included. The 
gender distribution (66 % males against 34% females) 
shows a male preponderance. Most of our patients 16 
(32%) belonged to age group of 25-39 years. 

In our study, there was 41.2% reduction in corneal 
vascularization. It is comparable to Sharma and 
Samal16 who reported a reduction of 54.15% in corneal 
vascularization at three months follow-up. Their study 
included 30 eyes (30 cases). The reason for higher 
success rate in their study is that Sharma A and Samal 
A used topical betamethasone 0.1% drops twice daily 
for one week after laser therapy. This had an 
additional vasoablative effect17. Sheppard JD Jr and 
Epstein RJ18 reported 7 patients for corneal 
neovascularization treated with argon laser (514 nm) 

using dihematoporphyrin ether (DHE). They reported 
52.5% reduction in corneal neovascularization at 6 
months follow-up. In comparison to our study 
Sheppard used DHE as photosensitizer in addition to 
laser therapy. DHE helps in better visualization and 
photocoagulation of corneal neovascularization. 
Nirankari VS19 has reported a reduction of 45.3% in 
corneal vascularization at 4 months follow-up. His 
study included 13 eyes (13 cases). 
 

Regarding complications, the most obvious 
complication of laser therapy is iris damage. In our 
study 8 (16%) patients had iris damage.  Iris damage in 
our study is comparable to Epstein RJ and Hendricks 
RL20 who reported iris damage in 18% cases. Marsh 
RJ21 reported iris damage as minor complication. In 
our study iris damage was associated with slight 
peaking of pupil in the direction of damaged iris 
patch. Iris excavation and peaking of pupil were 
almost imperceptible after six to eight weeks. Corneal 
hemorrhage was seen in 12 (24%) of our patients. 
Sharma16 reported corneal haemorrhage in his 26% 
patients. Marsh RJ21 also documented corneal 
haemorrhage. Corneal haemorrhage was resolved in 2 
weeks in all our patients. This resolution of 
haemorrhage occurred without any consequence and 
no treatment was required. Corneal thinning, 
descemetocele, corneal perforation and crystalline 
deposits on iris are other complications documented in 
literature22. In our patients no such complications were 
observed following laser treatment. 
 

An important and encouraging finding which we 
observed during our study was improvement in visual 
acuity. Although, visual acuity notation was not 
included in our study, but it was performed as a part 
of routine follow-up. Two of our patients with best 
corrected visual acuity of less than 4/60 improved to 
the best corrected visual acuity of 6/24 at the end of 
three months. In these cases, secondary lipid 
keratopathy was the cause of decreased vision. After 
ablation of corneal vessels, lipid exudation partially 
resolved resulting in increase in corneal transparency 
and visual acuity improvement subsequently. There 
are few reports of visual acuity improvement 
documented in literature23. 
 

Three of our lasered patients underwent 
penetrating keratoplasty. All of them had clear grafts 
and no recurrence of corneal vascularization was 
observed till now. One complication which occurred 
in all three patients was the epithelial defect. It is 
usually present in most cases of penetrating 
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keratoplasty that have been done at our hospital and it 
takes about a week to heal. But in our patients, it took 
2-3 weeks to heal. This may be related to extensive 
laser which probably damaged limbal stem cells at the 
site of corneal blood vessel ablation. 
 

In the light of current research, following 
recommendations about laser photocoagulation of 
corneal blood vessels will help in future research as 
well as in clinical practice. Laser treatment of corneal 
vascularization is not indicated in presence of active or 
recurrent inflammation. Therefore, the corneal lesion 
which is stimulating the vascularization, should be 
suppressed first with appropriate treatment. Anterior 
segment angiography should be done before or at the 
time of laser as it will increase the efficiency of laser 
photocoagulation by delineating the efferent vessels 
(arteries). The power of laser should be adequate 
enough to blanch the respective corneal vessel as the 
use of excess laser power causes increased post laser 
inflammation providing stimulus for revasculari-
zation. 
 
CONCLUSION 
Laser photocoagulation is an effective treatment for 
corneal vascularization. It is a safe outpatient 
procedure and well tolerated by the patient. Lack of 
serious complications makes it an effective alternate to 
other methods for reducing corneal vascularization in 
quiescent eyes with vascularised corneal opacities. 
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