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Abstract
·AIM: To determine the efficacy of low vision rehabilitation

(LVR) in patients with age-related macular degeneration
(AMD) treated by photodynamic therapy (PDT) compared to
those treated by thermal laser photocoagulation (TLP).

·METHODS: A retrospective study was performed examining

the files of 42 patients (42 eyes) with AMD who had been
treated either by TLP (Group 1) and PDT (Group 2). Once
AMD was considered to be inactive they underwent visual
rehabilitation in the LVR Unit in order to increase their ability
for distant and near vision.

·RESULTS: Eighteen eyes had received PDT and 24 had

received TLP. Average corrected visual acuity after laser
therapy was 0.14 in Group 1, and 0.16 in Group 2. No
statistically significant differences were found between both
groups before and after laser therapy. Both groups showed
improvement after LVR; however, statistically significant
differences between both groups were found only for near
vision.

·CONCLUSION: Our findings suggest that even though both

PDT and TLP are associated to a decreased visual acuity after
treatment, LVR may be more successful for near vision
among patients treated by PDT
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INTRODUCTION

A ge-related macular degeneration (AMD) is one of the
leading causes of vision loss in developed countries in

elderly population[1]. Different therapeutical approaches have
been attempted, such as thermal laser photocoagulation
(TLP) [2,3], transpupillary thermotherapy [4,5], photodynamic
therapy(PDT) [6], macular translocation [7] and antiangiogenic
drugs [8]. However, even though the treatment may be
successful to close the choroidal neovascularization (CNV),
it is not always associated to an improvement in visual
acuity (VA) because of the recurrences of CNV and the
persistence of central scotoma[6,9].
Low vision rehabilitation (LVR) has been developed to
improve life quality in patients with VA under 20/60. LVR
includes a range of services and devices aimed to improve
the quality of life of patients with low vision helping them to
make best use of their remaining eyesight[10].
The purpose of this study is to compare the efficacy of LVR
to improve visual function in patients with subfoveal CNV
associated to AMD treated by TLP or by PDT.
MATERIALS AND METHODS
A retrospective study was performed, analyzing 824 files
from patients who had been treated at LVR Unit at the
Instituto Oftalmol佼gico de Alicante. All patients were
examined and evaluated by the same specialist in LVR.
Patients who had undergone PDT and TLP for exudative
AMD with foveal involvement were selected.
VA was determined using standardized ETDRS charts
(Lighthouse International, New York) and Metric System
tests for the calculation of necessary addition to reach 1M in
the near chart. Eyes were classified according to VA and to
the treatment performed. Magnification required to achieve
a certain visual objective was considered in eyes with
different previous VA.
The presence of choroidal juxtafoveal neovascularization
was determined by fluorescein angiography (FA). The eyes
were treated by TLP [3], or by PDT [6] and repeated when
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Table 5 Reading capability in Group1 (thermal laser 
photocoagulation) (TLP) and Group 2 (Photodynamic therapy) 
(PDT) after low vision rehabilitation. (Number of eyes) 
VA TLP PDT 

Very fluent 5 1 

Fluent 5 8 

Interrupted 3 1 

Slow 4 5 

Not able to read 7 3 

 

Table 3 Visual acuity for distant vision in Group1 (thermal 
laser photocoagulation) (TLP) and Group 2 (Photodynamic 
therapy) (PDT) after low vision rehabilitation. (Number of 
eyes) 
VA TLP PDT 

0.8-1  1 1 

0.6  5 2 

0.4  3 4 

0.2-0.3  4 7 

No improvement 11 4 

 

Table 1 Visual acuity for distant vision in Group1 (thermal laser 
photocoagulation) (TLP) and Group 2 (Photodynamic therapy) 
(PDT) after laser therapy. (Number of eyes) 
VA TLP PDT 

0.25-0.4  6 5 

0.1-0.24  8 8 

Under 0.1 10 5 

 
Table 2 Visual acuity for near vision in Group1 (thermal laser 
photocoagulation) (TLP) and Group 2 (Photodynamic therapy) 
(PDT) after laser therapy. (Number of eyes) 
VA TLP PDT 

1M    4 3 

2M   2 6 

3M  2 6 

6M-8M  5 0 

Not able to read 11 3 

 

Table 4  Number of patients able to read near distance charts 
and magnification needed to read 1M chart. Group1 (thermal 
laser photocoagulation) (TLP) and Group 2 (Photodynamic 
therapy) (PDT) after low vision rehabilitation. (Number of eyes)  
 Group 1 TLP Group 2 PDT 

VA n Magnification needed 
for 1M 

n Magnification 
needed for 1M 

1M 3 2.2x (2 eyes) 
2x (1 eye) 

 0  

2M-3M 8 2.2x (8 eyes) 15 2.2x (13 eyes) 
6x (2 eyes) 

6M 3 2.2x (2 eyes) 
5x (1 eye) 

 0  

8M 3 6x (2 eyes) 
7x (1 eye) 

 0  

Unable 
to read 

7 3 

 

necessary. One month after the last treatment a new FA was
performed to check for complete closure of CNV. Six
months after complete closure had been achieved the
patients were referred to the Low Vision Unit.
RESULTS
After revising 824 files of patients who had been treated at
the LVR Unit, 42 eyes from 42 patients were selected: 24
eyes had been treated by TLP (Group 1) and 18 eyes by
PDT (Group 2). Mean age at the time of the laser procedure
was 72 years of age in Group 1 (SD 11.5, range 46 to 85)
and 72.5 in Group 2 (SD 9, range 46 to 89) ( =0.75,
Student's test for paired data). Average area of the
neovascular lesion was 11.49 mm2 (SD 3.18 range 622 to 16
23) for Group 1 and 9.78 mm2 (SD 2.81, range 2.46 to
14.24)for Group 2( = 0.27, Student's test for paired data).
The eyes in Group 1 needed an average 2.4 (SD 1.4, range 1
to 5) laser sessions to achieve closure, and those in Group 2
needed 2.5 (SD 1.4, range 1 to 5) PDT sessions.
VA before laser procedures was 0.23 (SD 0.20, range 0.01
to 0.63) and 0.24 (SD 0.17, range 0.01 to 0.70) respectively
( =0.78, Student's test for paired data).
VA for distance after laser therapy was 0.14 (SD 0.11, range
0.01 to 0.4) in Group 1 and 0.16 (SD 0.10, range 0.05 to
0.4) in Group 2 ( =0.49, Student's test for paired data).
There was no statistically significant difference for near
vision either ( =0.24, Chi-square test).VA for distance and
near vision is compared for both groups in Tables 1 and 2.
Visual acuity loss was statistically significant for both
treatments (Group 1, =0.01; Group 2, =0.004).
Average VA for distance with LVR was 0.30 (SD 0.26,
range 0.01 to 1) and 0.32 (SD 0.18, range 0.05 to 0.8)
respectively ( =0.86). Improvement in VA after LVR was
statistically significant for Group 1 ( =0.0017, Student's

test for paired data) and Group 2 ( =0.0004, Student's
test for paired data).

VA for distance and near vision is compared for both groups
in Tables 3 and 4, with the magnification needed to read
standard-sized 1M print. No statistically significant
differences were observed for both therapies for distant
vision after LVR ( =0.5, Student's test for paired data).
Patients treated by PDT showed a better rehabilitation for
near distance (reading) with better VA ( =0.04, Chi-square
test). The need for magnification to achieve 1M was not
statistically significant ( =0.24, Chi-square test).
Reading speed capability is recorded in Table 5. No
statistically significant difference was found ( =0.26, Chi-
square test).

Low vision aid in EMD treated by PDT and TLP
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DISCUSSION
It is generally admitted that PDT and TLP to treat subfoveal
CNV in AMD seem to improve the final outcome of this
condition. However, it is also known that these procedures
can not prevent a certain decrease in VA[2,3,8].
We have found no statistically significant differences
between both groups before and after laser treatment, and
visual loss has been statistically significant for both. These
results are probably caused by the damage induced by both
PDT [11] and TLP [12]. PDT causes persistent chorioretinal
changes, such as RPE proliferation, closure of the choroidal
vasculature, subretinal edema and foveolar thinning as was
experimentally demonstrated by Tzkov [13]. Thermal
laser photocoagulation causes more extensive retinal damage.
Timberlake [14] showed by scanning laser ophthalmoscope
that fixation is performed by a retinal area immediately
adjacent to the scotoma. TLP causes central or paracentral
scotoma reducing the chances of good visual functioning
after LVR[15]. PDT is claimed to reduce the size and intensity
of the scotoma [16] so it would be admissible to consider that
patients with AMD treated by PDT might have a better
visual outcome with LVR than those treated by thermal laser.
Low vision aids seem to be presently a useful additional
therapy for patients with AMD[10].
The usefulness of LVR is highly related to the quality and
amount of the visual remain. In our series the results
achieved after LVR for distant VA were similar for both
groups. However, those patients who had been treated by
PDT showed a better near vision than those treated by TLP.
This finding may be related to the lesser degree of
chorioretinal atrophy found in patients treated with PDT[13].
The average area of CNV before laser therapy was similar
for both groups. Accordingly, there was no statistically
significant difference in reading speed. Ergun . have
investigated the correlation between reading speed and
scotoma size in patients with subfoveal CNV treated by
PDT, finding that the size of absolute scotoma correlated
significantly with reading capacity and reading speed[17].
The effect of PDT on the maintenance of central visual field
function and preservation of the central visual field has been
recently demonstrated. Absolute and relative scotoma sizes
remained smaller after therapy, what may influence reading
ability and visual rehabilitation [13]. Thermal laser photoco-
agulation causes an increased scotoma inducing eccentric
fixation[18].
The number of patients with fluent or very fluent reading
capability has been similar in both groups (42% for TLP,
50% for PDT). This is probably caused by the similar size
of CNV in both groups, resulting in a similar size scotoma.
In conclusion, our findings suggest that even though both

PDT and TLP are associated to a decreased visual acuity
after treatment, LVR may be more successful for near vision
among patients treated by PDT. However, larger series are
needed to further demonstrate these findings.
REFERENCES
1 la Cour M, Kiilgaard JF, Nissen MH. Age-related macular degeneration: epi-

demiology and optimal treatment. 2002;19(2):101-133

2 Macular Photocoagulation Study Group. Argon laser photocoagulation for neo-

vascular maculopathy. Five-year results from randomized clinical trials.

1991;109(8):1109-1114

3 Macular Photocoagulation Study Group. Subfoveal neovascular lesions in

age-related macular degeneration: guidelines for evaluation and treatment in the

macular photocoagulation study. 1991;109(9):1242-1257

4 Mainster MA, Reichel E. Transpupillary thermotherapy for age-related macular

degeneration: principles and techniques. 2001;16(1):55-59

5 Verma L, Tewari HK, Nainiwal S, Ravindranathan J. Transpupillary thermother-

apy in subfoveal choroidal neovascular membrane secondary to age-related

macular degeneration. 2004;52(1):35-40

6 Treatment of age-related macular degeneration with photodynamic therapy (TAP)

Study Group. Photodynamic therapy of subfoveal choroidal neovascularization in

age-related macular degeneration with verteporfin: one-year results of 2

randomized clinical trials--TAP report. 1999;117 (10):

1329-1345

7 Pawlak D, Glacet-Bernard A, Papp M, Roquet W, Coscas G, Soubrane G. Limit-

ed macular translocation compared with photodynamic therapy in the management

of subfoveal choroidal neovascularization in age-related macular degeneration.

2004;137(5):880-887

8 Gragoudas ES, Adamis AP, Cunningham ET, Jr., Feinsod M, Guyer DR. Pegap-

tanib for neovascular age-related macular degeneration. 2004;351

(27):2805-2816

9 Macular Photocoagulation Study Group. Persistent and recurrent neovasculariza-

tion after laser photocoagulation for subfoveal choroidal neovascularization of

age-related macular degeneration. 1994;112(4):489-499

10 Low vision services consensus group. Recommendations for future service de-

livery in the UK. London: Royal National Institute for the Blind 1999

11 Postelmans L, Pasteels B, Coquelet P, El Ouardighi H, Verougstraete C,

Schmidt-Erfurth U. Severe pigment epithelial alterations in the treatment area

following photodynamic therapy for classic choroidal neovascularization in young

females. 2004;138(5):803-808

12 Macular Photocoagulation Study Group. Laser photocoagulation of subfoveal

neovascular lesions in age-related macular degeneration: results of a randomized

clinical trial. 1991;109(9):1220-1231

13 Tzekov R, Lin T, Zhang KM, Jackson B, Oyejide A, Orilla W, Kulkarni AD,

Kulkarni AD, Kuppermann BD, Wheeler L, Burke J. Ocular changes after photo-

dynamic therapy. 2006;47(1):377-385

14 Timberlake GT, Mainster MA, Peli E, Augliere RA, Essock EA, Arend LE.

Reading with a macular scotoma. I. Retinal location of scotoma and fixation area.

1986;27(7):1137-147

15 Custis PH, Bressler SB, Bressler NM. Laser management of subfoveal choroidal

neovascularization in age-related macular degeneration.

1993;4(1):7-18

16 Schmidt-Erfurth UM, Elsner H, Terai N, Benecke A, Dahmen G, Michels SM.

Effects of verteporfin therapy on central visual field function. 2004;

111(5):931-939

17 Ergun E, Maar N, Radner W, Barbazetto I, Schmidt-Erfurth U, Stur M. Scotoma

size and reading speed in patients with subfoveal occult choroidal neovasculariza-

tion in age-related macular degeneration. 2003;110(1):65-69

18 Coscas G, Soubrane G, Ramahefasolo C, Fardeau C. Perifoveal laser treatment

for subfoveal choroidal new vessels in age-related macular degeneration. Results of

a randomized clinical trial. 1991;109(9):1258-1265

361


