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Abstract. A new technique is described for treating 
peripheral retinal breaks using large-spot, diode laser 
retinopexy. A large-spot (1.2 to 3.0 mm) diode laser 
(810 nm) was used to treat patients with breaks in 
attached retina. Powers between 800 and 1,200 mW 
produced a uniform retinal photocoagulation beyond 
the break margins. Patients were observed monthly 
until an adequate chorioretinal scar had formed. Elev-
en eyes were treated using this technique. Satisfactory 
retinopexy was obtained in all cases. The effi ciency 
of large-spot diode laser photocoagulation for reti-
nal breaks and its advantages over conventional laser 
and cryopexy techniques justifi es further studies into 
this technique. [Ophthalmic Surg Lasers Imaging 
2005;36:514-517.]

INTRODUCTION
Laser retinopexy is an effective treatment for 

peripheral retinal breaks.1-6 It produces strong cho-
rioretinal adhesion with little blood–retinal barrier 
disruption and few macular complications.5,6 As an 
alternative to argon (� 514 nm) and frequency-dou-

bled YAG (� 532 nm) lasers, the diode laser (� 810 
nm) using a small spot size (100 to 500 µm) has been 
widely used for photocoagulation, particularly in pa-
tients with retinopathy of prematurity, and diabetic 
retinopathy.7,8 Photocoagulation using large-spot di-
ode lasers (800 to 5,000 µm) has been employed for 
the treatment of choroidal melanomas9,10 and with 
subthreshold power for choroidal neovascular mem-
branes.11-14 We describe a new technique for treating 
peripheral retinal breaks using large-spot laser photo-
coagulation and we evaluate the effi cacy and safety of 
this technique.

TECHNIQUE
Patients with symptomatic retinal breaks were 

recruited from the Kings College Hospital Retinal 
Service. Pretreatment investigations included Snellen 
visual acuity, anterior segment slit-lamp examination, 
tonometry and dilated funduscopy with a Goldmann 3 
mirror lens, and indirect ophthalmoscopy with inden-
tation. Eyes with retinal tears or holes with posterior 
vitreous detachment were included.

Informed consent was obtained from patients before 
inclusion. The type, location, and size of the tear were 
noted along with the presence of hemorrhage. Provided 
the anterior edge of the break could be visualized at the 
slit lamp, the patient was recruited for the trial.

A slit-lamp mounted diode laser (IRIDEX Cor-
poration, Mountain View, CA) was used with a spot 
size between 800 and 3,000 µm. Eyes were anesthe-
tized with benoxinate hydrochloride 0.4% (Chauvin 
Pharmaceutical Ltd., Essex, United Kingdom) and a 
Volk Superquad XL wide-fi eld contact lens (Volk Op-
tical Inc., Mentor, OH) was used to focus the laser on 
the retina. The spot size was adjusted to overlap the 
margins of the break to approximately 200 µm. A long 
pulse exposure (10 seconds) was selected with a power 
suffi cient to produce a uniform whitening reaction. 
The treatment parameters of power, exposure time, 
and number of pulses were recorded for each patient.
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Threshold energy was determined principally by 
duration of exposure, after setting the treatment power. 
The latter was estimated on the basis of retinal pigment 
epithelial pigmentation and selected spot size. Typical 
parameters employed were power between 800 and 
1,200 mW, spot size of 1.2 to 3.0 mm, and pulse dura-
tion of 5 to 10 seconds. Patients were observed monthly 
until an adequate chorioretinal scar had formed around 
the treated break. The follow-up period ranged from 3 
to 18 months to evaluate the long-term changes in the 
treated eyes. The local ethical committee supervised 
this pilot study.

Sample Case. A 52-year-old white woman was 
found to have a retinal tear in the temporal retina of 
her left eye following a spontaneous posterior vitreous 
detachment (Fig. 1). She underwent diode laser reti-
nopexy (power = 1,500 mW; spot size = 3 mm; pulse 
duration = 8 seconds) to seal the hole. Following treat-
ment, a satisfactory chorioretinal adhesion developed, 
which was stable at 1 year (Fig. 2).

Eleven eyes of 11 patients were treated using this 
technique with a minimum review period of 6 months. 
In all cases, satisfactory reactions were obtained. At 
6-week review, all breaks were closed (Figs. 1 and 2). 
The laser-treated area in all cases exhibited a marked 
chorioretinal scar surrounding the retinal breaks. No 
complications occurred during or after the laser reti-
nopexy and no corneal, iris, or lenticular burns were 
noted. Two patients reported mild discomfort during 
the procedure, probably attributable to the fact that 
the break was located in the region of a ciliary nerve, 
but they did not require retrobulbar or peribulbar an-

esthetic; no late scar retraction occurred. This method 
has now become the technique of choice for treating 
retinal breaks at our center.

DISCUSSION
Previous researchers have studied the use of di-

ode laser to stimulate chorioretinal adhesion in pri-
mate eyes.15-29 The greater penetration of the infrared 
emission formed deeper chorioretinal scars than those 
generated with shorter wavelengths, with the potential 
for greater mechanical adhesive strength. Isola et al.30 
described diode laser transpupillary retinopexy, using 3 
to 5 rows of 500-µm contiguous laser spots around the 
retinal lesion. They found that diode laser therapy was 
effective at creating a satisfactory chorioretinal adhe-
sion, but noted diffi culty in creating scars in hypopig-
mented fundi.

We describe a novel method of treating retinal 
breaks that is effective at inducing a satisfactory cho-
rioretinal scar. In contrast to Isola et al.’s study, we used 
a confl uent laser spot to completely cover the retinal 
beak and observed consistent and satisfactory chorio-
retinal scars irrespective of the amount of pigmenta-
tion.

Cryotherapy for larger breaks requires local an-
esthesia, and may cause postoperative infl ammation, 
retinal pigment epithelial dispersion, and blood–reti-
nal barrier breakdown, increasing the risk of prolif-
erative vitreoretinopathy and epiretinal membrane 
formation.

In conventional laser therapy, a double or triple 
row of burns is applied around the lesion. This is not 

Figure 1. Fresh retinal break in the periphery following spontane-
ous posterior vitreous detachment.

Figure 2. Appearance of the tear 1 year after laser treatment dem-
onstrating a well-established chorioretinal scar.
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only more time-consuming, but it is often diffi cult to 
obtain a confl uent reaction and therefore produce a ho-
mogeneous fi broglial scar.3

By contrast, large spot exposures enable a uniform 
whitening to be obtained across the break and extend-
ing onto normal retina in a few seconds. It also has the 
advantage of better transmission of the infrared light 
to the retina through lenticular opacities and vitreous 
hemorrhage and may also cause less retinal pigment 
epithelial cellular dispersion. The proven effi ciency 
of large-spot diode laser photocoagulation for retinal 
breaks justifi es further exploration of the potential of 
this novel technique, for both breaks and retinal de-
generation.

REFERENCES
 1. Meyer-Schwickerath G, Fried M. Prophylaxis of retinal 

detachment. Trans Ophthalmol Soc U K. 1980;100:56-
65.

 2. Boniuk I, Okun E, Johnston GP, Arribas N. Xenon pho-
tocoagulation vs cryotherapy in the prevention of reti-
nal detachment. Mod Probl Ophthalmol. 1974;12:81-
92.

 3. Benson WE, Morse PH, Nantawan P. Late complica-
tions following cryotherapy of lattice degeneration. Am 
J Ophthalmol. 1977;84:514-516.

 4. Brihaye-Van Geertruyden M. Comparison between 
cryoapplication and argon laser coagulation. Dev Oph-
thalmol. 1981;2:303-307.

 5. Kain HL. Chorioretinal adhesion after argon laser pho-
tocoagulation. Arch Ophthalmol. 1984;102:612-615.

 6. Jaccomma EH, Conway BP, Campochiaro PA. Cryo-
therapy causes extensive breakdown of the blood–reti-
nal barrier: a comparison with argon laser photocoagu-
lation. Arch Ophthalmol. 1985;103:1728-1730.

 7. Ulbig M, McHugh D, Hamilton P. Diode laser photo-
coagulation for diabetic macular oedema. Br J Ophthal-
mol. 1995;79:318-321.

 8. Akduman L, Olk R. Diode laser (810 nm) versus ar-
gon green (514 nm) modifi ed grid photocoagulation 
for diffuse diabetic macular edema. Ophthalmology. 
1997;104:1433-1441.

 9. Shields C, Shields J, Cater J, et al. Transpupillary ther-
motherapy for choroidal melanoma: tumor control and 
visual results in 100 consecutive cases. Ophthalmology. 
1998;103:581-590.

 10. Oosterhuis J, Journee-de Kover H, Kakebeeke-Kemme 
H, Bleeker JC. Transpupillary thermotherapy in 

choroidal melanomas. Arch Ophthalmol. 1995;113:315-
321.

 11. Newsom RSB, McAlister JC, Saeed M, McHugh JDA. 
Transpupillary thermotherapy (TTT) for the treat-
ment of choroidal neovascularisation. Br J Ophthalmol. 
2001;85:173-178.

 12. Berger J. Thermal modelling of micropulsed diode laser 
retinal photocoagulation. Lasers Surg Med. 1997;20:409-
415.

 13. Ulbig MW, McHugh JDA, Hamilton AM. Photoco-
agulation of choroidal neovascular membranes with a 
diode laser. Br J Ophthalmol. 1993;77:218-221.

 14. Reichel E, Puliafi to C, Duker J, Guyer DR. Indocya-
nine green dye-enhanced diode laser photocoagulation 
of poorly defi ned subfoveal choroidal neovasculariza-
tion. Ophthalmic Surg. 1994;25:195-201.

 15. Brancato R, Pratesi R. Applications of diode laser in 
ophthalmology. Lasers Light Ophthalmol. 1987;1:119-
124.

 16. Brancato R, Pratesi R, Leoni G, et al. Retinal photoco-
agulation with a diode laser operating from a slit lamp 
microscope. Lasers Light Ophthalmol. 1988;2:72-80.

 17. Brancato R, Pratesi R, Leoni G, Trabucchi G, Vanni U. 
Histopathology of diode and argon laser lesions in rab-
bit retina: a comparative study. Invest Ophthalmol Vis 
Sci. 1989;30:1504-1510.

 18. Puliafi to CA, Deutsch TF, Boll J, To K. Semiconductor 
laser endophotocoagulation of the retina. Arch Ophthal-
mol. 1987;105:424-427.

 19. McHugh JDA, Marshall J, Capon M, et al. Transpupil-
lary retinal photocoagulation in the eyes of rabbit and 
human using a diode laser. Lasers Light Ophthalmol. 
1988;2:125-143.

 20. McHugh D, England C, van der Zypen E, Marshall J, 
Fankhauser F, Fankhauser-Kwasnieka S. Irradiation of 
rabbit with diode and Nd:YAG lasers. Br J Ophthalmol. 
1995;79:672-677.

 21. Wallow IHL, Sponsel WE, Stevens TS. Clinicopatho-
logic correlation of diode laser burns in monkeys. Arch 
Ophthalmol. 1991;109:648-653.

 22. Menchini U, Trabucchi G, Brancato R, Cappellini A. 
Can the diode laser (810 nm) effectively produce cho-
rioretinal adhesion? Retina. 1992;12(3 Suppl):S80-
S86.

 23. Smiddy W, Hernandez E. Histopathologic characteris-
tics of diode-induced chorioretinal adhesions for experi-
mental retinal detachment in rabbit eyes. Arch Ophthal-
mol. 1992;110:1630-1633.



TECHNIQUE  517 

 24. Jennings T, Fuller T, Vukich J, et al. Transscleral contact 
retinal photocoagulation with an 810-nm semiconduc-
tor diode laser. Ophthalmic Surg. 1990;21:492-496.

 25. McHugh DA, Schwartz S, Dowler JG, Ulbig M, Blach 
RK, Hamilton PA. Diode laser contact transscleral reti-
nal photocoagulation: a clinical study. Br J Ophthalmol. 
1995;79:1083-1087.

 26. Haller JA, Blair N, de Juan E Jr, et al. Transscleral diode 
laser retinopexy in retinal detachment surgery: results of 
a multicenter trial. Retina. 1998;18:399-404.

 27. Steel DHW, West J, Campbell WG. A randomized con-
trolled study of the use of transscleral diode laser and 

cryotherapy in the management of rhegmatogenous 
retinal detachment. Retina. 2000;20:346-357.

 28. Sasoh M, Smiddy WE. Diode laser endophotocoagula-
tion. Retina. 1995;15:388-393.

 29. Smiddy W, Hernandez E. Histopathologic results of 
retinal diode laser photocoagulation in rabbit eyes. Arch 
Ophthalmol. 1992;110:693-698.

 30. Isola V, Spinelli G, Misefari W. Transpupillary retino-
pexy of chorioretinal lesions predisposing to retinal de-
tachment with the use of diode (810 nm) microlaser. 
Retina. 2001;21:453-459.

Reprints.
Reprints.
Reprints.

Article reprints offer an easy solution to help you distribute information 
to your patients and colleagues. When you find an article in OPHTHALMIC

SURGERY, LASERS & IMAGING, don’t bury it in the archives – spread the
word with an OPHTHALMIC SURGERY, LASERS & IMAGING reprint.

Call today for a FREE quote and learn how 
OPHTHALMIC SURGERY, LASERS & IMAGING can help you.

Our professional customized article reprints offer:
• Quick turn-around time
• Full color or black-and-white reproduction
• 8.5" x 11" booklet bound format
• High-quality glossy stock

For a FREE quote, call John Kain, Director of Reprint Sales, at 

1-800-257-8290, ext. 238 (856-848-1000 in N.J. or outside the U.S.),
e-mail: jkain@slackinc.com or visit us online at slackinc.com/reprints.

Also available electronically — call for details.

HJ3JK6410_3

Your story is worth repeating.


