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Effects of Green Diode Laser in the Treatment of
Pediatric Coats Disease
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● PURPOSE: To review the effect of green diode laser
ablation therapy on retinal structure and functional
outcome in patients with advanced Coats disease.
● DESIGN: Retrospective, interventional case series.
● METHODS: Fourteen eyes of 13 patients with Coats
disease were included in this study. Medical records,
Retcam photographs (Clarity Medical Systems, Pleasan-
ton, CA), and fluorescein angiograms were reviewed. All
patients initially were treated with green diode laser (532
nm) ablation therapy to areas of the retinal telangiectasis
associated with exudation. Main outcome measures in-
cluded visual acuity, treatment outcome defined as com-
plete resolution of telangiectatic lesions or exudative
detachment, and macular status at the end of follow-up.
● RESULTS: Before treatment, 1 eye was at stage 2
telangiectasis and exudation), 12 eyes were at stage 3
exudative retinal detachment), and 1 eye was at stage 4
total retinal detachment with glaucoma). Five eyes had
ighly detached retina of more than 4 mm. Median age at
iagnosis was 51 months (range, 0.5 to 153 months).
edian follow-up was 39.5 months (range, 15 to 70
onths). Median number of green diode laser photoco-

gulation treatments was 2 (range, 1 to 5). After laser
hotocoagulation, 13 (93%) of 14 eyes had no active
xudation. Functionally, 4 (29%) of 14 eyes had 20/50
r better visual acuity, 3 (21%) of 14 eyes had 20/60 to
0/200 visual acuity, 5 (36%) of 14 eyes had 20/400 to

ight perception visual acuity, and 2 (14%) of 14 eyes
ad no light perception visual acuity. No eye was phthis-

cal or enucleated.
● CONCLUSIONS: Green diode laser therapy can be an
ffective treatment for advanced Coats disease, even in
he presence of a moderate to severely elevated retinal
etachment. (Am J Ophthalmol 2011;151:725–731.
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C OATS DISEASE IS AN IDIOPATHIC CONDITION

characterized by vascular abnormalities of the ret-
ina that classically presents as telangiectatic and

aneurysmal retinal vessels associated with subretinal and
intraretinal exudation and often subtotal or total exudative
retinal detachment.1–8 The most common complication of

oats disease is progressive exudative retinal detachment.9

Less common but severe complications include iris neo-
vascularization, neovascular glaucoma, and anterior cham-
ber cholesterolosis.9 It typically is characterized by
unilateral (approximately 80% of cases) retinal involve-
ment in young males, with the disease being 3 times more
prevalent in males than females.10,11 No racial or ethnic
association has been established.10,11

The current standard treatment is laser therapy for mild to
moderate cases, and cryotherapy, surgical repair, or both for
moderate to severe cases.12 In the past, these treatments have
een only somewhat successful in achieving structural im-
rovement or disease resolution. In the largest study to date
n � 124 eyes) using laser, cryotherapy, and surgical
epair, 76% of patients achieved structural improvement
r stability.12 Another recently published case series that
sed infrared laser therapy alone for all stages showed struc-
ural improvement in 82% of patients.13 Herein, we report
ur experience in treating a consecutive series of patients
ith Coats disease using green diode laser therapy.

METHODS

PATIENTS DIAGNOSED WITH COATS DISEASE AND TREATED

with laser from September 2002 through May 2008 at the
University of Illinois Eye & Ear Infirmary Retinal Service
were identified from a database. Patient age, gender,
ethnicity, age at presentation, disease stage at presenta-
tion, number and dates of laser therapies, and final treat-
ment and structural outcomes were recorded. All patients
were diagnosed, managed, and treated by 1 physician
(M.J.S.) at the University of Illinois Eye & Ear Infirmary.
While the patients were under anesthesia, the green diode
laser ablation therapy was directed to vascular abnormali-
ties, including microaneurysms, macroaneurysms, telangi-
ectatic vessels, and feeding and draining vessels in areas of
the retinal exudation. The laser used was a 532-nanometer
green diode laser (Iridex Corporation, Mountain View,

CA). The specifics of the laser treatment in this study were
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as follow: each treatment was performed using indirect
ophthalmoscopy delivery and 28- and 20-diopter lenses.
The console settings began at 200 mW, with a duration of
1000 ms. The interval was controlled by foot pedal and was
cycled rapidly to produce a near continuous treatment.
The power was titrated higher until vessel whitening was
achieved, which generally occurred at 400 to 750 mW;
however, in some cases, power as high as 1000 mW was
needed. The higher settings were used for treating blood
vessels in more highly elevated retina. Patients were
followed up regularly with examination under anesthesia,
and additional green diode laser ablative therapy was
applied at each visit until a treatment end point was
reached. The positive end point was complete resolution of
the disease as defined by reattachment of the retina or
resolution of exudation as evidenced by absence of leaking
telangiectasis on fluorescein angiography, and the negative
end point was continued exudation with laser treatment
deemed to be providing no beneficial effects. Retcam
(Clarity Medical Systems, Pleasanton, CA) photography
and fluorescein angiography were performed for documen-
tation, comparison, and staging purposes.

Structural assessment on presentation was based on the
Coats staging classification previously described (Table
1).9,12 The staging was carried out by 1 physician (M.P.B.)
etrospectively based on Retcam photographs. Highly ele-
ated retinal detachment was defined as that of more than
mm in elevation by ultrasound or indirect ophthalmos-

opy. Macular status at final outcome was described as
ormal, macular atrophy, subretinal fibrosis, or tractional
etachment by 2 physicians (M.J.S. and M.P.B.) based on
etcam photographs at final follow-up.

RESULTS

FOURTEEN EYES OF 13 PATIENTS WERE IDENTIFIED. TABLE 2

TABLE 1. Structural Staging Classification in
Coats Disease

Stage Description

0 Regressed; no telangiectasia/exudation

1 Retinal telangiectasia only

2 Telangiectasia and exudation

2A Extra-foveal exudation

2B Foveal exudation

3 Exudative retinal detachment

3A1 Extra-foveal detachment only

3A2 Foveal detachment

3B Total retinal detachment

4 Total retinal detachment and glaucoma

5 Advanced end-stage disease

Classification based on Shields JA, et al.12
outlined the clinical characteristics of the patients in this i
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study. Sixty-two percent of patients were male and 1
female patient had bilateral disease (eyes 1 and 12). Two
female patients had Coats disease associated with extraoc-
ular syndromic elements. The median and mean age at
diagnosis was 51 months and 57 months, respectively
(range, 0.5 to 153 months). The median and mean length
of follow-up was 39.5 months and 41 months, respectively
(range, 15 to 70 months). The median and mean number
of laser treatments applied to each patient was 2 and 2.4,
respectively (range, 1 to 5). At diagnosis, 1 eye (7%) had
extrafoveal exudation only (stage 2A), 8 eyes (57%) had
foveal subtotal retinal detachment (stage 3A2), 4 eyes
(29%) had total retinal detachments (stage 3B), and 1 eye
(7%) had a total retinal detachment and glaucoma (Stage
4). Five (36%) of 14 eyes had a highly elevated retinal
detachment. Figure shows representative cases in this
series.

● VISUAL OUTCOME: Snellen visual acuity at final fol-
low-up was as follows. Four (29%) of 14 eyes had 20/50
or better visual acuity, 3 (21%) of 14 eyes had 20/60 to
20/200 visual acuity, 5 (36%) of 14 eyes had 20/400 to
light perception visual acuity, and 2 (14%) of 14 eyes
had no light perception visual acuity. One patient with
light perception vision (eye 11) had developmental
delay precluding accurate visual acuity measurement.

● TREATMENT END POINT: Overall, 13 (93%) of 14 eyes
reached a positive end point after laser treatments alone
and had no active exudation after laser treatment. One
patient (eye 14) failed laser treatment: the retina remained
completely detached and required external subretinal fluid
drainage and laser treatment. This eye eventually achieved
complete absence of exudation.

● STRUCTURAL OUTCOME: In the macula, 3 eyes (21%)
had normal foveal reflex, 3 eyes (21%) had mild atrophy,
3 eyes (21%) had moderate atrophy, 3 eyes (21%) had
subretinal fibrosis, and 2 eyes (14%) had tractional detach-
ment. Two eyes (14%) had intraocular pressure of more
than 21 mm Hg. No child had orbital asymmetry or
required a cosmetic ocular prosthetic. No eye was painful.
In no eye did phthisis bulbi develop, nor was any eye
enucleated.

● TREATMENT COMPLICATIONS: Untoward events thought
o be related directly to laser treatment in this case series
re listed in Table 2. In 1 eye, mild cataract developed, and
n 2 eyes, significant cataract developed requiring vitrec-
omy and lensectomy after completion of laser treatment.
ll the cataracts occurred in patients with high retinal

etachment. Vitreous hemorrhage or rhegmatogenous ret-

nal detachment was not observed.
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TABLE 2. Green Laser for Pediatrics Coats Disease: Patient Characteristics and Outcome

Eye Gender Ethnicity Eye Age at Dx VA at Dx Stagea at Dx

No. of

Treatments

F/U

Length (mo)

IOP at

Final F/U Treatment Endpoint

Functional Outcome

(Final VA) Structural Outcome Complications

1 F Caucasian OS 1 y 5 mo n/a 2A 2 43 21 No exudation 20/25 Normal None

2 M African Am OD 0.5 mo CF 3B 1 32 20 No exudation 20/200 Moderate atrophy None

3 M Caucasian OD 12 y 6 mo 20/200 3A2 1 27 7 No exudation 20/50 Mild atrophy None

4 M Caucasian OD 8 y 9 mo 20/40 3A2 3 54 14 No exudation 20/30 Normal None

5 F Caucasian OS 3 y 8 mo CF 3B 3 70 14 No exudation 20/400 Mild subfoveal fibrosis None

6 M African Am OS 4 y 7 mo CF 3A2 2 57 17 No exudation CF Moderate subfoveal fibrosis None

7 M Caucasian OS 11 y 10 mo 20/60 3A2 3 15 14 No exudation 20/40 Normal None

8 F Hispanic OD 12 y 9 mo 20/400 3A2 1 57 14 No exudation 20/200 Mild atrophy None

9 M Caucasian OS 2 y 2 mo n/a 3A2b 5 33 13 No exudation NLP Tractional detachment None

10 M Caucasian OD 6 y 1 mo CF 3A2b 3 36 8 No exudation 20/160 Moderate subfoveal fibrosis None

11 F African Am OD 4 y 8 mo No F/F 3A2 2 49 20 No exudation LPc Mild atrophy None

12 F Caucasian OD 1 y 5 mo n/a 3Bb 2 43 21 No exudation LP Moderate atrophy Cataract (mild)

13 F Hispanic OD 11 mo n/a 3Bb 2 31 28 No exudation HM Moderate atrophy Cataract

14 M Caucasian OD 1 y 2 mo n/a 4b 4 30 35 Persistent exudation NLP Tractional detachment Cataract

Mean 4 y 9 mo 2.4 41

Eye 1 and 12 are from the same patient who has bilateral disease.

CF � count fingers; Dx � diagnosis; F � female; F/U � follow up; HM � Hand motion; LP � Light perception; M � male; mo � month; n/a � not available; NLP � no light perception; RD �

retinal detachment; y � year.
aStaging was based on previous published literature.12 See Table 1.
bIndicates presence of highly elevated retinal detachment of �4 mm by ultrasound or indirect ophthalmoscopy.
cPatient has developmental delay.
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FIGURE. Images from representative cases demonstrating effects of green laser photocoagulation in advanced Coats disease. (Top
row far left) Eye 11 at diagnosis showing exudation involving the fovea and retinal detachment temporally. (Top row near Left) Two
months after treatment with residual exudation and elevation. (Top row near right) Ten months after initial treatment with residual
exudation but no elevation. Second laser treatment was applied at this visit. (Top row far right) Seventeen months after initial
treatment showing complete resolution of exudation and elevation. Visual acuity was at least light perception (patient had
developmental delay precluding Snellen testing). (Second row far left) Eye 10 at diagnosis showing exudation involving the fovea
and highly elevated exudative detachment temporally. Laser was applied at diagnosis and at 2 months. (Second row near left) Four
months after initial treatment with improvement of elevation but residual exudation remaining. (Second row near and far right)
Fourteen months after treatment with no active exudation. Moderate subretinal fibrosis in the macula was present. Visual acuity
was 20/160. (Third row far left) Eye 12 at diagnosis showing total retinal detachment with massive exudation and telangectatic
vessels. Laser was applied at diagnosis and at 2 months. (Third row near left) Three months and (Third row near right) 8 months
after initial treatment showing marked improvement, although residual exudation and retinal elevation remain. (Third row far right)
Thirty-four months after initial treatment showing no residual exudation or retinal elevation. There was moderate atrophy of the
macula, and visual acuity was light perception. (Fourth row far left) Eye 13 at diagnosis showing total retinal detachment behind
the lens precluding view of optic nerve. Patient initially was referred for enucleation. Laser was applied at diagnosis and (Fourth
row near left) at 2 months. (Fourth row near right) Four months after initial treatment showing marked improvement of elevation;
AMERICAN JOURNAL OF OPHTHALMOLOGY728 APRIL 2011
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DISCUSSION

OUR DATA DEMONSTRATE A FAVORABLE STRUCTURAL

response after green laser treatment for advanced Coats
disease even in the presence of highly elevated retinal
detachment, with 93% showing no exudation after laser
treatment alone.

There have been several published reports of treatment
of Coats disease in the literature.13–23 Most of these studies
consist of multimethod treatment regimens, using obser-
vation, laser, cryotherapy, surgical management, and enu-
cleation. In the most extensive case series published to
date, Shields and associates reviewed 124 eyes with Coats
disease treated with the above methods.12 They reported
tructural improvement in 48% of their patients, stability
n 28%, worsening in 8%, and enucleation in 16%.
owever, laser photocoagulation therapy was used only
hen there was exudation but no retinal detachment or a
ery shallow detachment. Furthermore, cryotherapy was
he treatment of choice in the presence of retinal detach-
ent in that series. Reluctance to treat advanced Coats

isease with laser may be based on the observation that the
etached retina shows very poor absorption of laser treat-
ent because energy generally is absorbed by the retinal

igment epithelium and heat then is transferred to the
eural retina. However, in this series, we found that
atients with Coats disease can be treated effectively with
hotocoagulation when it is directed at vascular abnormal-
ties. The effect is the result of absorption by hemoglobin
f green wavelength energy, which occurs even in the
resence of highly elevated retinal detachment, where the
eural retina is far from the retinal pigment epithelium.
Schefler and associates published the results of single-
ethod treatment of Coats disease with infrared laser

hotocoagulation therapy.13 Seventeen patients with
oats disease, with 14 patients having stage 3 disease or
orse, were studied. Multiple treatments with an 810-nm

nfrared laser were used. In their study, 14 (82%) of 17 eyes
howed improvement, 1 (6%) of 17 eyes remained stable,

(12%) of 17 eyes worsened, and 1 (6%) of 17 eyes
equired enucleation. In comparison, our study consisted of
4 eyes with 13 eyes having stage 3 disease or worse and 5
yes having highly elevated retinal detachment. Overall,
3 eyes (93%) showed improvement, 1 eye (7%) remained
table, and none required enucleation. These data essen-
ially are complimentary and add evidence to support the

the optic disc is visible. (Fourth row far right) Twenty-six mont
macular atrophy with subretinal fibrosis and sclerotic vessels.
diagnosis showing total retinal detachment behind the lens wi
exudation 1 month after treatment, and the patient underwent s
showing flattened posterior pole but total tractional retinal deta
vitrectomy and lensectomy was performed at 6 months. (Fifth r
total retinal detachment in a so-called napkin-ring configuration

was no light perception, and further surgery to flatten the retina w

GREEN LASER EFFECTIVE TREATMENTVOL. 151, NO. 4
ypothesis that laser is an effective treatment method for
his morbid condition.

In our study, of the 5 eyes with highly elevated detach-
ent, 4 (80%) eyes achieved a positive treatment end

oint, whereas 1 eye failed treatment and required subreti-
al drainage. It is important to note that 2 of these 5 severe
ases initially were referred for enucleation. Although
here were significant subretinal fibrosis and atrophy in the
acula, 3 eyes ended with some vision and none resulted

n phthisis or poor cosmetic outcome. It is not clear how
any eyes in the series by Schefler and associates had
ighly elevated detachment.
An important difference between studies, however, is

hat Schefler and associates used an 810-nm infrared laser
or their treatments, whereas in our case series, we used a
32-nm green diode laser. The significance in difference
etween these 2 wavelengths is that hemoglobin absorbs
reen light more readily than the infrared spectrum.22,24

Because of the greater absorption of hemoglobin in telan-
giectatic vessels, green 532-nm laser may be more effective
for photocoagulative closure of vessel walls and aneurysms.
Despite the difference in wavelength, the results of the
studies are similar and a greater number of patients or more
standard classification would be required to demonstrate
statistical differences between treatments.

Mrejen and associates reported the use of green laser as
a primary treatment of partial and total retinal detachment
in 7 of their 15 Coats disease patients.23 Anatomic success

as achieved in 4 of 7 patients. The intervention protocol
n that study was based on the surgeon’s discretion, and 8
ases underwent primary cryotherapy and vitreoretinal
urgery, whereas we used green laser as a primary treatment
or all patients presented in this series. It is unclear how
any eyes had highly elevated detachment, and the

ollow-up was somewhat limited in the laser-treated eyes.
lthough the differences in age, treatment protocol, out-

ome definition, and follow-up period preclude direct
omparisons between our studies, we find it encouraging
hat there is 1 figure showing success in a 9-month-old
atient with highly elevated detachment treated with
reen laser photocoagulation alone.

In addition to closure of aneurysms and vessel walls to
mpede leakage, an alternative mechanism of action of
aser treatment in this disease may be decreased vascular
ndothelial growth factor (VEGF) production after retinal
blation.13 Recently, several case reports have been pub-

ter initial treatment showing no active exudation but moderate
al acuity was hand movements. (Fifth row far left) Eye 14 at
vated intraocular pressure. Laser treatment failed to improve
tinal drainage. (Fifth row near left) Two months after drainage
nt anteriorly 360 degrees. A cataract developed and pars plana
ear right and far right) Twenty months after diagnosis showing

severe anterior fibrosis causing tractional detachment. Vision
hs af
Visu
th ele
ubre
chme
ow n
with
as deferred to prevent ciliary body damage and phthisis.
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lished that have used VEGF inhibitors to treat Coats
disease. Sun and associates reported elevated VEGF in an
affected eye with Coats disease and demonstrated a reduc-
tion after an injection of pegaptanib.25 Venkatesh and
ssociates reported the use of intravitreal bevacizumab as
rimary treatment of Coats disease in 2 patients.26 They

reported that 1 patient improved from hand movements to
20/800, whereas the other patient remained stable 6 weeks
after treatment. Laser then was applied and vision was
stable after 1 year of follow-up in both patients. Cakir and
associates reported stabilization after intravitreal bevaci-
zumab and triamcinolone in an eye with stage 3A Coats
disease after poor response to laser treatment.27 There are
also a few case reports of using intravitreal bevacizumab
followed by laser treatment with improvement at up to 1
year of follow-up.28–30 However, in cases where retinal
etachment is highly elevated, it may be difficult or even
mpossible to administer intravitreal injections safely with-
ut injuring the retina. In such cases, it may be advanta-
eous to use laser therapy first to attempt to flatten the
etina before anti-VEGF treatment administration. If ex-
dative detachment fails to respond, anti-VEGF can be
onsidered at the time of subretinal fluid drainage. Further
ontrolled studies using a greater number of patients
ollowed up for many years will be needed to determine if
ntravitreal anti-VEGF agents have long-term benefits or
omplications when used in the pediatric population with
ewly diagnosed Coats disease.
Lens opacification has been reported in infants with

etinopathy of prematurity as a complication of argon and
iode laser photocoagulation at various wavelengths.31–33

The exact mechanism is unknown, but theories include
laser photocoagulation-induced uveal effusion leading
to shallowing of the anterior chamber and subsequent
corneal–lenticular touch32 or the result of thermal injury
of the lens caused by absorption and scattering of laser
energy at the iris border, in vessels of the persistent

pupillary membrane, or in the nucleus.34 The 3 cataracts in s

2. St. Louis: CV Mosby Company, 1994:1453–1460.

AMERICAN JOURNAL OF730
ur study were likely the result of increased energy required
r proximity of the laser application to the lens resulting
rom marked elevation of the retina, because they occurred
n the most advanced cases. We did not observe anterior
hamber shallowing after laser treatment.

In the previously published literature on this subject,
here has been no suggestion of ethnic association with
oats disease.10 However, in our study we noted that of

he 8 white patients, 6 (75%) were of Eastern European
escent. Although the low number of eyes and lack of
ontrolled comparison preclude statistical significance, we
elieve that this finding may warrant further investigation.
The limitations of our study include its retrospective

tudy design and the relatively small sample size. Impor-
antly, the staging classification across studies may not be
niform. Optical coherence tomography studies in diabetic
etinopathy have shown that the range of microvascular
eakage into the retina extends from severe exudative
dema to exudative detachment. Therefore, using photog-
aphy and ophthalmoscopy alone to differentiate severe
tage 2 from mild stage 3 is unlikely to be uniform across
bservers. This makes comparison of different treatment
rotocols difficult to interpret. Redescription and recon-
ideration of the classification of Coats using newer imag-
ng systems such as OCT may be helpful to allow a more
niform description of the cases and treatment outcomes
cross centers. Unfortunately, the present high costs of the
maging systems limit implementation of this advance-
ent. Finally, to validate or compare this treatment
ethod with other treatments, larger prospective studies
ith objective reading centers, randomization, and longer

ollow-up may be considered. However, given the rarity of
his condition, larger prospective studies likely will prove
hallenging. Despite some limitations, this study provides
vidence that Coats disease can be treated effectively with
reen diode laser photocoagulation even in the presence of

ignificant retinal detachment.
PUBLICATION OF THIS ARTICLE WAS SUPPORTED BY AN UNRESTRICTED GRANT FROM RESEARCH TO PREVENT BLINDNESS,
Inc, New York, New York. The authors indicate no financial conflict of interest. Involved in Design and conduct of the study (M.J.S., C.C.C., P.A.K.,
M.P.B.); collection (M.J.S., C.C.C., P.A.K., D.F.K., M.P.B.), management (M.J.S., C.C.C., P.A.K., M.P.B.), analysis (M.J.S., C.C.C., P.A.K., D.F.K.,
M.P.B.), and interpretation (M.J.S., C.C.C., P.A.K., D.F.K., M.P.B.) of data; and preparation (M.J.S., C.C.C., P.A.K., D.F.K., M.P.B.), review (M.J.S.,
C.C.C., P.A.K., D.F.K., M.P.B.), and approval (M.J.S., C.C.C., P.A.K., D.F.K., M.P.B.) of the manuscript. The University of Illinois-Chicago
Institutional Review Board approved the research.
REFERENCES

1. Coats G. Forms of retinal diseases with massive exudation.
Roy Lond Ophthalmol Hosp Rep 1908;17:440–525.

2. Mandava N, Yannuzzi LA. Coats’ disease. In: Guyer DR,
Yannuzzi LA, Chang S, Shields JA, Green WR, eds. Retina-
Vitreous-Macula. Philadelphia: WB Saunders Co, 1999:
390–397.

3. Haller JA. Coats’ disease. In: Ryan SJ, ed. Retina, ed. 2. Vol.
4. Shields JA, Shields CL. Coats’ disease. In: Shields JA,
Shields CL, eds. Intraocular Tumors: A Text and Atlas.
Philadelphia: WB Saunders Co, 1992:356–358.

5. Shields JA, Shields CL. Coats’ disease. In: Shields JA,
Shields CL, eds. Atlas of Intraocular Tumors. Philadelphia:
Lippincott, Williams & Wilkins, 1999:234–236.

6. Woods AC, Duke JR. Coats’ disease. I. Review of the
literature, diagnostic criteria, clinical findings, and plasma
lipid studies. Br J Ophthalmol 1963;47:385–412.

7. Campbell FP. Coats’ disease and congenital vascular retinop-

athy. Trans Am Ophthalmol Soc 1977;74:365–424.

OPHTHALMOLOGY APRIL 2011



2

2

2

2

2

2

2

3

3

3

3

3

8. Shields JA, Shields CL, Honavar S, Demirci H. Clinical
variations and complications of Coats disease in 150 cases:
The 2000 Sanford Gifford Memorial Lecture. Am J Ophthal-
mol 2001;131(5):561–571.

9. Shields JA, Shields CL. Review: Coats disease: the 2001
LuEsther T. Mertz lecture. Retina 2002;22(1):80–91.

10. Egerer I, Tasman W, Tomer TL. Coats disease. Arch Oph-
thalmol 1974;92(2):109–112.

11. Rubin MP, Mukai S. Coats’ disease. Int Ophthalmol Clin
2008;48(2):149–158.

12. Shields JA, Shields CL, Honavar SG, Demirci H, Cater J.
Classification and management of Coats disease: The 2000
Proctor Lecture. Am J Ophthalmol 2001;131(5):572–583.

13. Schefler AC, Berrocal AM, Murray TG. Advanced Coats’
disease: management with repetitive aggressive laser ablation
therapy. Retina 2008;28(3 Suppl):S38–S41. Erratum in Ret-
ina 2009;29(1):127.

14. Budning AS, Heon E, Gallie BL. Visual prognosis of Coats’
disease. J AAPOS 1998;2(6):356–359.

15. Shienbaum G, Tasman WS. Coats disease: a lifetime disease.
Retina 2006;26(4):422–424.

16. Couvillion SS, Margolis R, Mavrofjides E, et al. Laser
treatment of Coats’ disease. J Pediatr Ophthalmol Strabismus
2005;42(6):367–368.

17. Nucci P, Bandello F, Serafino M, Wilson ME. Selective
photocoagulation in Coats’ disease: ten-year follow-up. Eur J
Ophthalmol 2002;12(6):501–505.

18. Ridley ME, Shields JA, Brown GC, Tasman W. Coats’
disease: Evaluation of management. Ophthalmology 1982;
89(12):1381–1387.

19. Tarkkanen A, Laatikainen L. Coat’s disease: clinical, angio-
graphic, histopathological findings and clinical management.
Br J Ophthalmol 1983;67(11):766–776.

20. Silodor SW, Augsburger JJ, Shields JA, Tasman W. Natural
history and management of advanced Coats’ disease. Oph-
thalmic Surg 1988;19(2):89–93.

21. Char DH. Coats’ syndrome: long term follow up. Br J
Ophthalmol 2000;84(1):37–39.

22. Vogel M, Schäfer FP, Stuke M, et al. Animal experiments for

the determination of an optimal wavelength for retinal

GREEN LASER EFFECTIVE TREATMENTVOL. 151, NO. 4
coagulations. Graefes Arch Clin Exp Ophthalmol 1989;
227(3):277–280.

3. Mrejen S, Metge F, Denion E, Dureau P, Edelson C, Caputo
G. Management of retinal detachment in Coats disease.
Study of 15 cases. Retina 2008;28(3 Suppl):S26–S32.

4. Katoh N, Peyman GA. Effects of laser wavelengths on
experimental retinal detachments and retinal vessels. Jpn J
Ophthalmol 1988;32(2):196–210.

5. Sun Y, Jain A, Moshfeghin DM. Elevated vascular endothe-
lial growth factor levels in Coats disease: rapid response to
pegaptanib sodium. Graefes Arch Clin Exp Ophthalmol
2007;245(9):1387–1388.

6. Venkatesh P, Mandal S, Garg S. Management of Coats
disease with bevacizumab in 2 patients. Can J Ophthalmol
2008;43(2):245–246.

7. Cakir M, Cekiç O, Yilmaz OF. Combined intravitreal bev-
acizumab and triamcinolone injection in a child with Coats
disease. J AAPOS 2008;12(3):309–311.

8. Cackett P, Wong D, Cheung CM. Combined intravitreal
bevacizumab and argon laser treatment for Coats’ disease.
Acta Ophthalmol 2010;88(2):e48–e49.

9. Lin CJ, Hwang JF, Chen YT, Chen SN. The effect of
intravitreal bevacizumab in the treatment of Coats disease in
children. Retina 2010;30(4):617–622.

0. Stergiou PK, Symeonidis C, Dimitrakos SA. Coats’ disease:
treatment with intravitreal bevacizumab and laser photoco-
agulation. Acta Ophthalmol 2009;87(6):687–688.

1. Christiansen SP, Bradford JD. Cataract in infants treated
with argon laser photocoagulation for threshold retinopathy
of prematurity. Am J Ophthalmol 1995;119(2):175–180.

2. Campolattaro BN, Lueder GT. Cataract in infants treated
with argon laser photocoagulation for threshold retinopathy
of prematurity. Am J Ophthalmol 1995;120(2):264–266.

3. Christiansen SP, Bradford JD. Cataract following diode laser
photoablation for retinopathy of prematurity. Arch Ophthal-
mol 1997;115(2):275–276.

4. Cartwright MJ, Blair CJ, Stratford TP. Krypton laser-induced
lens opacity as a complication of retinal photocoagulation.

Ann Ophthalmol 1990;22(12):463–465.

FOR PEDIATRIC COATS DISEASE 731



Biosketch

Michael Blair completed his residency training in Ophthalmology at the Wilmer Eye Institute, Johns Hopkins Hospital,
Baltimore, Maryland. After graduating from the Vitreoretinal Surgery Fellowship at the University of Illinois at Chicago
Illinois Eye and Ear Infirmary, he remained on faculty as Assistant Professor for 4 years. He recently joined Retina
Consultants, Ltd, in Des Plaines, Illinois, where he has an active practice in adult and pediatric retina.
GREEN LASER EFFECTIVE TREATMENT FOR PEDIATRIC COATS DISEASEVOL. 151, NO. 4 731.e1



Biosketch

Michael Shapiro completed medical school and Ophthalmology residency at University of Chicago, Chicago, Illinois. He
completed Vitreoretinal fellowship training with Dr. Charles Schepens and Retina Associates of Boston. He has practiced,
taught, lectured, researched and published extensively on the subject of complex retinal disease, in particular, pediatric
retinal diseases. He co-edited two books on Retinopathy of Prematurity. Now, he is President of Retina Consultants, Ltd.
and is a Clinical Associate Professor at the University of Illinois, Urbana, Illinois.
AMERICAN JOURNAL OF OPHTHALMOLOGY731.e2 APRIL 2011


	Effects of Green Diode Laser in the Treatment of Pediatric Coats Disease
	Methods
	Results
	Visual Outcome
	Treatment End Point
	Structural Outcome
	Treatment Complications

	Discussion
	References


