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Purpose: To assess the efficacy of contact transscleral cyclophotocoagulation 
for refractory glaucoma. 
Material and Methods: The study was conducted in L.R.B.T Free Base Eye 
Hospital from January 2008 to December 2010. All patients included in the study 
were diagnosed with refractory glaucoma with uncontrolled intraocular pressure 
on medical treatment. The study included 32 eyes of 30 patients who underwent 
transscleral diode laser cyclophotocoagulation (TSDLCPC) therapy. Mean follow 
up was 21 months. Outcome measures were intraocular pressure control and 
assessment of visual acuity and complications. 
Results: The study included 32 eyes of 30 patients with refractory glaucoma 
who were treated with transscleral diode laser cyclophotocoagulation. There was 
significant decrease in intraocular pressure from 52.2 to 18.4 mmHg, with mean 
percentage reduction of 64.7%. Visual acuity remained stable in 28 (87.5%) 
eyes, improved in 3 (9.37%) eyes and deteriorated in 1 (3.12%) eye. 
Complications included early post procedure pain in 6 (26.6%) cases, moderate 
uveitis in 2 (6.6%) cases, hypotony in 4 (12.5%) cases, epithelial defect in 1 
(3.12%) case and hyphema in 1 (3.12%) case. Re-treatment was required in 10 
(31.25%) patients, which included 6 (20.25%) eyes with neovascular glaucoma, 
2 (6.255) eyes with silicone oil and 2 (6.25%) eyes with post-traumatic 
glaucoma. 
Conclusion: Transscleral diode laser cyclophotocoagulation is a safe and 
effective procedure for patients with refractory glaucoma, although re-treatment 
sessions may be required. 

 
ne of the leading causes of irreversible 
blindness worldwide is glaucoma1. When 
intraocular pressure (IOP) remains uncon-

trolled despite medication, surgical intervention may 
be required to preserve optic nerve function2. With the 
advent of diode laser technology, management of 
uncontrolled intraocular pressure in advanced 
glaucomatous disease is being carried out by 
employing cycloablative therapy3. Cycloablation 
lowers intraocular pressure by thermal destruction of 
ciliary body epithelium and stroma,4,5 coagulative 
necrosis with moderate reduction in vascularity6. 
Transscleral diode laser cyclophotocoagulation 
(TSDLCP) has been shown to be a safe and effective 
modality as compared to other cyclophotocoagulative 

methods and cyclocryotherapy, which pose a 
significant risk of hypotony and phthisis due to 
excessive ablation of the ciliary body7,8. 

The type of laser to be used for transcleral 
cyclophotocoagulation is based on its scleral 
transmission. Transmission through the sclera 
increases at long wavelength9. Therefore, the most 
commonly used lasers are 810 nm diode and 1064 nm 
Neodymium: YAG10,11. TSDLCP is divided into 
“contact” in which the probe is placed directly over 
the conjunctiva and sclera and “non-contact” in which 
the energy is directed towards the sclera and 
conjunctiva at a slit lamp in conjunction with a lens 
which helps to minimize conjunctival burns12. The 
scleral transmission with contact application with the 
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810 nm diode laser and the 1064 nm Nd: YAg laser is 
around 60%13. Parameters such as pulse power and 
duration, total energy delivered per eye, total number 
of burns per session and sparing or not sparing a 
portion of the circumference treated with cyclodiode 
have been evaluated but with varying and 
contradictory results14,15. In addition, the age of the 
patient, cardiovascular status, history of diabetes, past 
surgical and cycloablative history, trabecular outflow 
status and response to ocular hypotensive medications 
must be evaluated to estimate the likely ciliary body 
function. Thickened sclera may result in treatment 
failure, whereas; thinning of the sclera may require a 
reduced laser dose3. The outcome of cyclodiode 
therapy is, therefore, unpredictable and multiple 
treatments may be required to achieve the desired 
intraocular pressure level16. 

The current study was carried out to evaluate the 
efficacy of tansscleral diode laser cyclophoto-
coagulation in achieving intraocular pressure control 
and thereby, relieving pain of patients with refractory 
glaucoma. 

 
MATERIAL AND METHODS 
The study was conducted in the outpatient 
department of L.R.B.T Free Base Eye Hospital from 
January 2008 to December 2010. After informed 
consent, 32 eyes of 30 patients were selected for the 
study. Out of which 18 (56.25%) were males and 12 
(37.5%) were females. Age ranged between 15 to 65 
years. Inclusion criteria included all patients 
diagnosed with refractory glaucoma (refractory 
glaucoma was defined as intraocular pressure > 21 
mm Hg on maximal tolerated medical therapy with or 
without previous surgical intervention), patients with 
best-corrected visual acuity ≤ 6/36 onsnellen chart 
testing and elevated intraocular pressure, patients 
with painful blind eye and patients whose general 
condition precludes invasive surgical procedures. 
Exclusion criteria included patients < 15 years of age, 
patients with thin sclera or scleral atrophy, patients 
who had undergone previous transscleral cyclopho-
tocoagulation and patients with a follow up of less 
than 3 months. Complete data regarding patient 
demographics, pre and post procedure intraocular 
pressure, visual acuity, anti-glaucoma medications 
and complications was recorded. Complete ocular 
examination, including adenexa, anterior segment- 
with special emphasis on iris for signs of 
neovascularization, pupillary light reflex, posterior 
segment examination including the state of the 

vitreous, retina, macula and optic disc, intraocular 
pressure measurement with goldmann applanation 
tonometer and gonioscopy. The different etiologies of 
refractory glaucoma were as follows: 11 out of 32 
(34.37%) eyes had neovascular glaucoma (NVG), 8 out 
of 32 (25%) patients had painful blind eye secondary 
to complicated cataract surgery, 5 out of 32 (15.62%) 
eyes had refractory glaucoma despite filtration 
surgery, 3 out of 32 ( 9.37%) were silicone filled eyes, 2 
out of 32 (6.25%) eyes had post-traumatic glaucoma 
with scarring, 2 out of 32 (6.25%) patients were 
recruited because they were medically unfit for 
surgical procedure and 1 out of 32 (3.12%) eye had 
uveitic glaucoma. 

Transscleral diode laser cyclophotocoagulation 
was performed with OculightSx with semiconductor 
diode laser system (810 nm wavelength) and a G-
probe after administering retrobulbar or peribulbar 
anesthesia. Duration was set at 1500 – 2000 ms (1.5 – 2 
sec) and the initial power setting was 1500 – 1750 MW. 
Power was increased in 250 MW increments till a 
“popping” sound was heard which indicates boiling of 
intracellular fluid with tissue disruption and can lead 
to increased post operative inflammation. The fiber 
optic tip of the G-probe was placed 1 – 1.5 mm from 
the limbus. The probe was held parallel to the visual 
axis and the foot plate was placed firmly against the 
sclera. Initially 16 – 20 burns were given in the 
superior 180° with resultant energy of 3.5 J/shot. 
Horizontal meridian (i.e. 3 and 9 o’clock positions) 
were spared to avoid the long ciliary nerves. If further 
treatment sessions were required then the remaining 
180° was treated. Post-procedure steroid-antibiotic eye 
drops and oral painkillers were prescribed. Anti-
glaucoma medications were continued for a week. 
Patients were followed the next day, after 1 week, 
weekly for 1 month and thereafter monthly for 2 years. 

Success was defined as a final intraocular pressure 
< 22 mm Hg or a decrease in intraocular pressure of > 
30% from the pre-operative baseline value. 
Improvement in visual acuity was defined as gain in 
≥1 snellen line. Deterioration in visual acuity was 
defined as loss of ≥1 snellen line. 

 
RESULT 
A total of 32 eyes of 30 patients with refractory 
glaucoma were treated with transscleral diode laser 
cyclophotocoagulation. There were 18 (56.25%) males 
and 12 (37.5%) females with age ranging from 15-65 
years. Mean follow up was 21 months.  Treatment 
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outcomes were assessed on the following 3 
parameters: 
CONTROL OF INTRAOCULAR PRESSURE: Pre-
procedure intraocular pressure was 31-40 mm Hg in 7 
(21.8%) eyes; 44 – 50 mm Hg in 9 (28.12%) eyes; 51 – 60 
in 12 (37.5%) eyes and 61 – 70 mm Hg in 4 (12.5%) 
eyes. Post-procedure intraocular pressure at final 
follow up was 10 – 14 mm Hg in 8 (25%) eyes; 15 – 18 
mm Hg in 10 (31.25%) eyes; 19-22 in 10 (31.25%) eyes 
and 38-50 mm Hg in 4 (12.5%) eyes. Mean pre-
operative intraocular pressure was 52.2 mm Hg 
whereas; mean post-operative intraocular pressure 
was 18.4 mm Hg with a percentage reduction of 64.7%. 
Success rate (IOP between 5 – 21 mm Hg) was noted in 
87.5% patients at the last follow up. 
VISUAL ACUITY: Pre-procedure visual acuity was 
NPL in 12 (37.5%) out of 32 eyes, PL in 9 (28.12%) out 
of 32 eyes, counting finger in 7(21.8%) out of 32 eyes, 
6/60 in 3 (9.37%) out of 32 eyes and 6/36 in 1 (3.12%) 
out of 32 eye. Post-procedure visual acuity was NPL in 
15 (46.8%) out of 32 eyes, PL in 7 (21.8%) out of 32 
eyes, counting finger in 4 (12.5%) out of 32 eyes, 6/60 
in 5 (15.6%) out of 32 eye and 6/36 in 1 (3.12%) out of 
32 eye. Visual acuity remained stable in 24 (75%) out 
of 32 eyes, improved in 3 (9.37%) out of 32 eyes and 
worsened in 5 (15.62%) out of 32 eyes. Deterioration of 
vision was observed in 2 (6.25%) patients with NVG, I 
(3.12%) eye which was silicone oil filled, 1 (3.12%) eye 
with uveitic glaucoma and 1 (3.12%) eye with post-
traumatic glaucoma with scarring. 
COMPLICATIONS: Early post-procedure pain was 
seen in 6 (20.25%) out of 32 eyes, hypotony in 4 
(12.5%) out of 32 eyes.2 (50%) out of 4 eyes with 
hypotony ended up in phthysisbulbi, whereas the 
remaining 2 (50%) out of 4 eyes regained  intraocular 
pressure ≥ 8 with conservative treatment after 6 
weeks; moderate uveitis was observed in 2 (6.6%) out 
of 32 eyes, epithelial defect in 1 (3.12%) out of 32 eye 
and hyphema in 1 (3.12%) out of 32 eye. Hyphema 
appeared in one patient with neovascular glaucoma. 

Re-treatment was done in 10 (31.25%) of 32 eyes 
after 8 weeks, which included 6 (20.25%) eyes with 
NVG, 2 (6.25%) eyes with silicone oil and 2 (6.25%) 
eyes with post-traumatic glaucoma. 

 
DISCUSSION 
Cyclodiode coagulation has proved to be an effective 
treatment modality for advanced and long-standing 
refractory glaucoma17,18. It acts by decreasing aqueous 
production regardless of trabecular function19. In the 

present study, the mean pre-procedure intraocular 
pressure was 52.2 mm Hg which reduced to 18.4 mm 
Hg after cyclodiode coagulation, giving a percentage 
intraocular pressure reduction of 64.7%. This is in 
accordance with other studies which have 
demonstrated a decrease of 20 – 60% in mean 
intraocular pressure3,20. The rate of success in this 
study was defined as a final intraocular pressure < 21 
mm Hg or a decrease in intraocular pressure by 30% 
from baseline intraocular pressure. Transscleral diode 
laser cyclophotocoagulation in this study achieved a 
success rate of 87.5%. Results in literature vary from 
48% to 92%21-23. This success rate seemed to be related 
to higher power settings and increased number of 
treatments20. Murphy et al, in their study evaluated the 
relation between total energy delivered during 
cyclodiode therapy for refractory glaucoma and a 
reduction in intraocular pressure over a range of laser 
energies, but they did not find any linear dose-
response relation which would help predict the 
outcome of cyclodiode therapy24. This finding is 
supported by previous reports25,26. In the current study 
visual acuity remained stable in 75%of cases, 
improved in 9.37% and deteriorated in 15.62% cases. 
Similar findings were found in the study conducted by 
Murphy et al. In their study visual acuity remained 
stable in 74.6% of the patients, improved in 5.3% and 
decreased in 19.8% of the patients24. However, in 
another study, 17 % eyes maintained stability, 29.1% 
exhibited improvement and 31.6% suffered deterio-
ration27. The most serious side effects of cyclodiode 
therapy are hypotony and phthisis. It has been 
postulated that variables such as method of laser 
delivery, treatment parameters and follow up period 
might contribute to hypotony. Also, high intraocular 
pressure before the procedure may result in 
ciliaryischemia which may induce ciliary body 
shutdown following cyclophotocoagulation. Therefore 
one approach is to keep the initial setting of laser 
energy at a low level and to give multiple treatment 
sessions at 6 – 8 weeks, thus minimizing the risk of 
hypotony19. The rate of occurrence of hypotony varies 
widely in literature from 0 – 18%24. In the present 
study hypotony was seen in 12.5% of cases. Other side 
effects observed were early postoperative pain in 
20.25% of the eyes. Moderate uveitis was seen in 6.6% 
of the eyes. Mehmood et al also reported uveitis in 7% 
patients20. Hyphema was encountered in one case 
(3.12%) that had neovascular glaucoma. Other 
investigators also reported hyphema in neovascular 
glaucoma patients who underwent cyclodiode 
therapy28. Re-treatment rate in the current study was 
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Fig. 1: Glaucoma refractory to trabeculectomy 

 

 
Fig. 2: Traumatic glaucoma with surface scarring 

 

 
Fig. 3: Painful blind eye 

 
31.25%. Other studies show a re-treatment rate 
ranging from 22% to 45.8%16,24,29. Re-treatment was 
done in 20.25% eyes with neovascular glaucoma, 
6.25% eyes with silicone oil, and 6.25% eyes with 
traumatic glaucoma. Other studies reveal that patients 

with neovascular glaucoma, post-traumatic glaucoma 
and post-vitreoretinal surgery glaucoma tend to need 
higher number of repeated treatment sessions16,24. 

 
CONCLUSION 
To summarize, the current study showed that diode 
laser cyclophotocoagulation is an effective treatment 
option for refractory glaucoma of all etiologies. 
However, prospective trials are required to assess 
safety and long-term outcome. 
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