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Abstract

¢ AIM: To document the prognosis of laser treatment in
patients with exudative age-related macular degeneration
(AMD).

e METHODS: Efficacy of the intervention was evaluated
using a before-after method.

e RESULTS:. A total of 392 eyes of 341 patients with
exudative AMD were examined. 77. 6% had choroideal
neovascularisation (CNV). Before the use of indocyanine
green (ICG) angiography, occult CNV was detected in
only 1. 8% of the eyes, but after the use of ICG
angiography, this increased to 19.5% (P<0.001). Of the
349 eyes which were followed up, visual acuity had
remained stable in 68. 2% of the eyes. There was a
statistically significant relationship between localization of
lesion and visual acuity changes on pre-and post-laser
treatment ( P < 0. 001 ). Also there was a statistically
significant relationship between localization of lesion and
recurrence ( P < 0. 05). The recurrence was less in
subfoveal lesions than that in juxtafoveal and extrafoveal
lesions.

e CONCLUSION: ICG angiography is highly important in
the treatment of occult CNV.

e KEYWORDS: red krypton laser; green argon laser; dye
laser; exudative age-related macular degeneration;
indocyanine green angiography
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INTRODUCTION
A ge-related macular degeneration ( AMD ) is now the

people over the age of 40 in developed countries. Although

leading cause of blindness and severe vision loss among
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there is no treatment for advanced dry AMD ( geographic
atrophy ) , there have been considerable advances in the
management of neovascular AMD''-. Treatments are currently
available for the diseases including laser photocoagulation,
verteporfin photodynamic therapy, and intravitreal injections
of corticosteroids and anti-angiogenic agents. Many studies
have reported the benefits of each of these treatments,
although none is without its risks'” . In the last few decades,
the mainstay of treatment for choroidal neovascularization
(CNV) due to AMD has been thermal laser photocoagulation'®'.
Laser photocoagulation has been used as a treatment modality
since 1970. Many studies confirmed that laser photocoagulation
to CNV reduced the risk of severe visual loss in AMD. For
extrafoveal lesions the most common treatment modality is still
laser treatment. Our aim was to document the prognosis of
laser treatment in patients with exudative AMD.
MATERIALS AND METHODS

Materials Between Nov. 1983 and Nov. 2005, we examined
341 patients with exudative AMD. There was no control group
with laser treatment for ethical reasons in this study, which
was designed as a retrospective interventional study.
Methods

before-after method.

Efficacy of the intervention was evaluated using a
In total, 392 eyes of 341 patients
received photocoagulation treatment ( from Leyla Atmaca) in a
private clinic for exudative AMD, including CNV and retinal
pigment epithelial detachment (PED). In the presence of
CNV with pigment epithelial detachment, laser was applied
only to the CNV and not to PED. Treatment was done under
topical anesthesia using green argon, red krypton and dye
laser. Lesion localization was classified as subfoveal,
juxtafoveal and extrafoveal. Juxtafoveal and extrafoveal lesions
were covered completely. Foveola and papillomacular areas
were left free in subfoveal cases, and laser was applied in a
horseshoe shape. Laser photocoagulation was performed
monocularly on 290 patients and binocularly on 51 patients.
Of the patients, 52. 8% (180 patients) were male and
47.2% (161 patients) were female, and the mean age was
68.2 + 8.4 years. There was no significant statistical difference
between female and male groups according to distribution of
age groups and mean age (P >0.05). Evaluation criteria
were visional changes before and after laser, and the state of
recurrence. Vision after laser was recorded as best-corrected
visual acuity ( BCVA) 6 months after the treatment. BCVA
(LogMar) was based on ETDRS charts. Vision change was

accepted as 0.1 log of increase or decrease in visual acuity.
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Figure 2 Juxtafoveal CNV with red krypton laser treatment

A ;:Before VA 20/400;B; After VA; 20/200.

A :Before VA:0.4; B:Three months after laser treatment VA:0.7.

Figure 3 Extrafoveal CNV after red krypton laser

Presence of fluorescein leakage in the periphery of laser lesion
in the six weeks following treatment was accepted as
persistence and, after six weeks, as recurrence. For recurrent
CNV, treatment should extend 100m beyond the perimeter of
the lesion and 300m beyond the previous area of photocoagulation.
The vast majority of the eyes received krypton laser (89.5% ).
Laser was performed 1.3 +0. 6 times per eye on average and
the maximum was 4 times. The treatments performed before
and after routine ophthalmologic examination were color
fundus photography, fluoresceine angiography ( FA) and if
necessary ICG angiography (since September 1993). FA was
performed at 1 month, 3, 6 and 12 months after laser
treatment. The mean follow-up was 19.0 £32.9 (range: 3-
126) months.
Statistical Analysis Data was analyzed with SPSS 15 Packet
Software.

RESULTS

The distribution of exudative AMD type was according to the
localization of lesions. 77.6% had CNV, 19.9% CNV with
PED and 2. 6% only PED of the eyes (Table 1). 62% of

A :Immediately VA :0.7; B:One month after laser treatment VA .0.7.

lesions were located subfoveally ( Figure 1), 26. 5%
juxtafoveally (Figure 2) and 11.5% extrafoveally (Figure 3).
There was mno significant statistical difference between
exudative AMD type and localization of lesions (P >0.05).
Before the use of indocyanine green ( ICG) angiography,
occult CNV was detected in only 1.8% of the eyes, but after
the use of ICG angiography, this increased to 19.5% (P <
0.001, Figure 4).

Vision change and the state of recurrence after laser were
evaluated for 349 eyes at regular intervals (Table 2). Of the
349 eyes which were followed up, visual acuity had increased
in 14. 3% , decreased in 17. 5% and remained stable in
68.2% of the eyes.

relationship between localisation of lesion and visual acuity

There was a statistically significant

changes on pre-and post-laser treatment ( P < 0. 001 ).
Stability of pre-and post-laser vision correction was found to
be higher in subfoveal lesions (75. 6% ) compared to
juxtafoveal (62.8% ) and extrafoveal lesions (42.9% ). The
difference was statistically
relationship (P <0.001). After laser treatment on 42 eyes

significant  considering  this
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Table 1 Lesion localization (392 eyes) and recurrence (349 eyes) on exudative AMD n(% )
Localization Recurrence
CNV CNV + PED PED Total Yes No Total

Subfovea 197(64.8) 42(53.8)  4(40.0) 243(62.0) 37(17.4) 176(82.6) 213(100)
Juxtafoveal  78(25.7)  23(29.5)  3(30.0) 104(26.5) 27(28.7) 67(71.3)  94(100)
Extrafoveal ~ 29(9.5)  13(16.7)  3(30.0)  45(11.5) 12(28.6) 30(71.4)  42(100)
Total 304(77.6)  78(19.9)  10(2.6)  392(100) 76(21.8) 273(78.2) 349(100)

Figure 4 Hyperfluorescent

Figure 5 Juxtafoveal CNV with laser treatment
treatment VA :0.3; D 20 days after third treatment VA.0.3.

with extrafoveal lesion, visual acuity increased by 28.6% ; a
much higher rate than with other lesions.

Vision change after laser was evaluated according to AMD
type. However, vision remained stable after laser only in the
10 eyes that just had PED. ICG angiography has been used
since 1993. The ten eyes which were diagnosed as only having
PED were not able to receive ICG angiography diagnostic as it
was not available until 1993. These eyes could had occult
CNV. For this reason, statistical evaluation was carried out
for 339 eyes with CNV and CNV + PED, excluding the 10
eyes with PED, and consequently, a statistically significant
relationship was detected between AMD type and vision change
after laser (P <0.05). Accordingly, increase in vision acuity
after laser was found to be twice as high in eyes with CNV + PED
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A Before VA:0.5; B:15 days after first treatment VA;0.5; C. 18 days after second

(24.3% ) as in eyes only with CNV (12.3% , Table 2).

Also there was a statistically significant relationship between
localization of lesion and recurrence (P <0.05). Recurrence
was detected in 76 (21.8% ) of 349 eyes (Figure 5). The
recurrence was less in subfoveal lesions (17.4% ) than that
in juxtafoveal (28.7% ) and extrafoveal (28.6% ) lesions
(Table 1). Laser treatment was applied to both eyes in 51 out
of the 341 patients included in the study. Vision change
before and after laser treatment, recurrence, exudative AMD
type and lesions were compared for both eyes in 49 patients
regularly examined. However, rather low and statistically
insignificant correlations were detected between the right and

left eyes considering the investigated variables (P >0.05).
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n(% )

Table 2 Visual acuity change after laser treatment

Visual acuity

Localization
Increased  Decreased Stable Total

Subfovea 126(12.2) 26(12.2) 161(75.6) 213(61)
Juxtafoveal 12(12.8) 23(24.5) 59(62.8) 94(26.9)
Extrafoveal 12(28.6) 12(28.6) 18(42.9) 42(12.1)
Total 50(14.3) 61(17.5) 238(68.2) 349(100)
Type

CNV 33(12.3) 48(17.8) 188(69.9) 269(100)

CNV +PED 17(24.3) 13(18.6) 40(57.1) 70(100)
Total 50(14.7) 61(18.0) 228(67.3) 339(100)

DISCUSSION

CNV localization was 60% -80% subfoveal in other studies'*.
This rate was determined as 62% in the present study. No
statistically significant relationship was found between the type
of exudative AMD ( choroid neovascularization and/or pigment
epithelium detachment) and lesion location. Classic CNV is
evidently observed in FA. Many researchers have stated the
superiority of FA over ICG angiography in the determination of
classic CNVS-
detected in FA.

examine choroid

However, occult CNV can not be clearly
ICG angiography is an ideal method to
and detect CNV. ICG
angiography is superior to FA in detecting occult CNV. Occult

veins occult

CNV were determined as 44% and 45. 8% in our previous
studies””® . In this group, CNV  before ICG
angiography was observed only in 1. 8% of eyes, while the

occult

same rate after ICG angiography was found to be statistically
significant. A good quality fluorescein and ICG angiography
for occult lesions of 72 hours maximum should be obtained
before planning the treatment. In the presence of CNV with
pigment epithelial detachment, laser is applied only to the
CNV and not to PED. If CNV is not seen on ICG
angiography, then laser is not performed. In the management
of occult CNV, laser is recommended for the hot spot.

The vast majority of the eyes received krypton laser (89.5% ).
Although there are no statistically determined differences in
VA values between blue-green argon, green argon and red
krypton laser-treated eyes, red krypton seems to be more
effective since juxtafoveal and subfoveal CNV, which are
difficult to treat and associated with lower VA, were assigned
to red krypton photocoagulation. Also, while being at least as
effective as green argon in extrafoveal CNV, krypton can
indicate the presence of hemorrhage in the lesion'”. BCVA
remained stable 6 months after laser treatment in 68. 2% of
the eyes regularly checked (349 out of 392 eyes). Pre-and
post-laser stability of vision acuity was 75. 6% in subfoveal
lesions, and statistical significance in Table 2 was high for
this correlation. In fact, as neovascularization is located in
the centre of the fovela avascular zone, vision prognosis is bad
both in natural course and photocoagulation. However, it was
difficult to interpret this situation in the study as subfoveal
lesions were not grouped in terms of size and the distance of

lesions from fovea. On the other hand, vision was already bad

in this group before laser treatment; therefore, vision was
found stable after laser treatment. As for the lesion with
extrafoveal location, increase in pre-laser vision acuity was
twice as high as those with subfoveal and extrafoveal

Clinical

photocoagulation considerably reduced vision loss in the lesion

locations. studies  demonstrated that laser

with extrafoveal locations'"-. Increase in vision acuity
following laser treatment was found to be higher in the eyes
with CNV + PED compared to the eyes with only CNV. This
could be attributed to the higher extrafoveal localization in the
eyes with PED + CNV. The presence of fluorescein leakage in
the periphery of laser lesion in the six weeks following
treatment was accepted as persistence and , after six weeks, as
recurrence. Recurrence was found to be lower in subfoveal
lesions compared to extrafoveal and juxtafoveal lesions.
Recurrence was detected in approximately one third of
extrafoveal and juxtafoveal lesions at the sixth month
examination. Other studies have detected recurrence in about
half of the extrafoveal and juxtafoveal lesions within two

yearsm'12

' For the patients with exudative AMD in one eye,
the risk of having exudative changes in the other eye was
reported as being between 3% 28% '"'.

In the present study, the development of exudative AMD in
the other eye of patients” with exudative AMD in one eye was
found to be 14. 9% . It was investigated in these patients
whether the first eye could be a predictive indicator for the
other eye. However, there were rather low and statistically
insignificant correlations between the two eyes, considering
pre-and post-laser vision change, recurrence, exudative AMD
type and lesion localization.

In conclusion, ICG angiography is highly important in the
treatment of occult CNV. After the laser treatment of
extrafoveal lesions, visual acuity increased at a higher rate
than other lesions. The recurrence rate was the highest with
the juxtafoveal lesions. Laser photocoagulation was the most
common and effective method used before starting anti-VEGF
treatment methods in exudative AMD. Laser photocoagulation
can still be used in the extrafoveal lesions which cannot be
treated with anti-VEGF methods.
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