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Aim: To prospectively evaluate the efficacy of subtenon injection of triamcinolone acetonide (TA) before laser
grid pattern photocoagulation (G-PC) for the treatment of diffuse diabetic macular oedema (DDME).
Methods: 42 eyes of 37 consecutive patients with DDME were studied. 1 week before G-PC, 21 eyes received
TA subtenon injection, and the other eyes served as control. The clinical course of visual acuity (VA) and
foveal thickness (FT) was monitored for up to 24 weeks after G-PC. Mean deviation (MD) of perimetry with
30-2 program on Humphrey Perimeter (Zeiss-Humphrey, Dublin, California, USA) was also measured. The
average laser intensity was recorded.
Results: After TA injection, FT and VA were improved, and subsequent G-PC maintained the improvement for
up to 24 weeks without recurrence of diffuse diabetic macular oedema. In contrast, G-PC without TA injection
induced transient worsening of FT and VA, then both were gradually improved. At 24 weeks after G-PC, MD
in the TA-injected eyes was better than those in control. The required laser intensity in TA-injected eyes was
less than that for control.
Conclusion: Subtenon injection of TA prior to G-PC allows for treatment with a lower intensity of laser
spots and also prevents the decrease in central visual field sensitivity, all of which have clinical advantages for
G-PC.

M
acular oedema is the most common cause of vision loss
in patients with diabetes.1 2 Reports from the Early
Treatment Diabetic Retinopathy Study (ETDRS) indicate

that focal grid laser photocoagulation for clinically significant
macular oedema effectively reduces the risk of progressive visual
loss in 50% of patients with diabetes.3–5 In the ETDRS protocol,
discrete areas of leakage were treated with focal laser coagula-
tion, and areas of non-perfusion or diffuse leakage associated
with macular oedema were treated with grid coagulation.

In a typical grid treatment, 100–200 mm grey-white spots are
placed around the fovea.6 This conventional photocoagulation
protocol is effective for treating diffuse diabetic macular
oedema (DDME); however, it causes visible laser scars that
can enlarge postoperatively, leading to decreased vision.7 8 Even
when carefully performed in conventional technique, it is
difficult to minimise the laser power for grid photocoagulation
against ‘‘oedematous’’ retina. Recently, posterior subtenon
injection of triamcinolone acetonide (TA) was reported to
effectively reduce macular oedema; however, the efficacy is
likely to be temporary.9–11 We hypothesised that subtenon
injection of TA prior to grid photocoagulation would reduce
‘‘oedematous’’ macula, allowing for grid photocoagulation to be
performed with minimal laser power and better visual
prognosis of visual acuity (VA), macular thickness and visual
field sensitivity. The effectiveness of this combination therapy
against DDME was evaluated in a prospective controlled study
using an interventional case series design to investigate
changes in foveal thickness (FT) and VA during the clinical
course of DDME and the effectiveness of laser photocoagulation
compared to grid treatment alone.

METHODS
Patients
In this prospective interventional case series, 42 eyes of 37
consecutive patients with diabetes (18 men and 19 women)

with DDME were studied. Patient age ranged from 58 to
80 years (mean (SD) 69.9 (6.2) years). All patients had type 2
diabetes. The duration of diabetes ranged from 6 to 20 years
with a mean (SD) of 11.8 (3.8) years. Of the 37 patients, 23
(62%) had a history of hypertension controlled by oral systemic
hypertensive drugs. Of the 37 patients, 8 had non-high risk
proliferative diabetic retinopathy (PDR) and the others had
severe non-proliferative diabetic retinopathy (NPDR). The
haemoglobin A1c (HbA1c) and total cholesterol averaged 7.1
(1.1)% and 185.4 (12.6) mg/dl before starting the study. Five of
37 patients had bilateral and symmetrical DDME (patients no
33–37) with severe NPDR, and one eye received the TA injection
and the other eye served as a control. In bilateral cases, TA-
injected eye was determined at random by throwing dice (if got
odd number, chose right eye, and if even number, left eye). In
all 32 patients had unilateral cases. In order to make possible
equal conditions of macular oedema between TA-injected and
control eyes, consecutive eligible eyes were assigned into three
groups according to initial FT of ,300 mm, 300–500 mm and
.500 mm. Then, in each group, TA-injected grid pattern
photocoagulation (G-PC) and only G-PC was performed at
random. There is no statistically significant difference of age
(p = 0.396), duration of diabetes mellitus (p = 0.497), HbA1c
(p = 0.836) and total cholesterol level (p = 0.611) between TA-
injected and control eyes (table 1).

All the patients had pan-retinal photocoagulation at least
12 months prior to entry into the study and DDME was shown
within the past 1 year. All patients had a history of cataract

Abbreviations: DDME, diffuse diabetic macular oedema; ETDRS, early
treatment diabetic retinopathy study; FT, foveal thickness; G-PC, grid
pattern photocoagulation; HbA1c, haemoglobin A1c; IVFA, intravenous
fluorescein angiography; logMAR, logarithm of the minimum angle of
resolution; MD, mean deviation; NPDR, non-proliferative diabetic
retinopathy; OCT, optical coherence tomography; PDR, proliferative
diabetic retinopathy; TA, triamcinolone acetonide; VA, visual acuity
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surgery with no complications at least 6 months before. No
concurrent retinal or optic nerve disorder other than diabetic
retinopathy was present. The HbA1c had been controlled to be
,9.5% for at least 6 months prior to the beginning of the study
and for 6 months during the observational period.

After informing the patients of the purpose of this study and
the possible outcomes, informed consent was obtained from all
patients prior to the intervention. This study was also approved
by the NTT East Japan Tohoku Hospital Clinical Research Ethics
Committee. The procedures conformed to the tenets of the
Declaration of Helsinki.

All patients received a comprehensive ocular examination
before and after the treatment. DDME was defined as retinal
thickening of two or more disc areas involving some portion of
the foveal avascular zone.12 Direct and indirect ophthalmoscopy
and slit-lamp biomicroscopy of the posterior segment with a
Volk Superfield contact lens (Volk, Mentor, Ohio, USA) were
performed by at least two independent clinicians to establish

the presence of DDME. Fundus photographs were taken at
appropriate times. Intravenous fluorescein angiography (IVFA)
was performed to disclose the grade of retinopathy (high-risk
NPDR or non-high risk PDR), to establish the presence of
DDME, and also to detect and assess diffuse leakage around the
fovea. IVFA was also performed 24 weeks after the treatment.

Experimental design
After the initial ocular and general examinations, grid photo-
coagulation was performed in all eyes. In the treated group,
1 week before starting the treatment (indicated as 21 week
follow-up), 0.5 ml of 20 mg TA was injected through the
subtenon space reaching the posterior pole using a 21 gauge tri-
port subtenon cannula13 (Eagle Laboratories, Rancho
Cucamonga, California, USA) by two ophthalmologists (TN
and KY) who did not perform G-PC. There was no injection in
the control group. Subsequently, grid treatment was performed
in both eyes (indicated as 0 week follow-up). The best-
corrected VA with logarithm of the minimum angle of
resolution (logMAR) chart (5m; NEITZ LVC-10, Tokyo,
Japan) and retinal thickness by optical coherence tomography
(OCT; Zeiss-Humphrey, Dublin, California, USA) were mea-
sured during the follow-up examinations (before TA injection
(1 week), before grid treatment (0 week) and at 2, 4, 8, 12 and
24 weeks follow-up). A macular thickness map was made from
six radial scans that intersected at the fovea using the OCT
retinal-mapping program (V 6.2). This program calculates
mean thickness in nine regions; the 1000 mm central area and
the four quadrants of the inner and outer ring. The diameters of
the inner and outer rings were 1000–3000 and 3000–6000 mm,
respectively.14 15 In this study, FT was defined as the value of a
1000 mm central area.

Perimetry comprises the assessment of visual field sensitivity
of retinal locations eccentric from fovea. Grid laser photo-
coagulation to patients with DDME is reported to benefit
reading vision owing to increased parafoveal vision and
improved scanning ability.16 Other studies report the occurrence
of paracentral scotoma following grid laser photocoagulation
for patients with DDME.17 18 According to previous reports,19 20

visual field sensitivity measured by the mean deviation(MD) of
static threshold perimetry with program 30-2 on the Humphrey
perimeter is impaired after panretinal or grid photocoagulation.
In this study, to estimate the effect of grid photocoagulation on
central visual field in patients with DDME, the MD of the 30-2
static analysis was evaluated using a Humphrey field analyser
at the initial examination and at the end of the observation
period (24 weeks), its cost was covered by scientific grants in
aid for clinical research by NTT East Japan Tohoku Hospital,
Sendai, Miyagi, Japan.

Grid laser treatment was performed by the doctor (MS) who
had no information about TA injection in all cases according to
the guidelines of the ETDRS reports. The spots were 100 mm in
size, non-confluent, placed around the fovea and applied with
the Volk Area Centralis contact lens (Volk, Mentor, Ohio, USA)
and slit-lamp system (SL-130; Zeiss-Humphrey systems, Carl
Zeiss, Jena, Germany). No laser spots were placed within
500 mm of the centre of the fovea. Krypton red laser (920;
Coherent, Palo Alto, California, USA) was used and the laser
power that produced a grey appearance of the retina was
recorded in each case. The total number of spots was about 100.
Topical anesthesia was used in all cases, and all patients were
treated as outpatients.

Statistical analyses
The significance of the differences between the pre-treatment
and post-treatment data was assessed by the Mann–Whitney U
test using a statistical program (SPSS, Chicago, Illinois, USA).

Table 1 Baseline clinical characteristics of 37 patients with
diffuse diabetic macular oedema

Patients
no Age Sex

Duration
of DM
(years) HbA1c (%)

HT
(medication)

tChL
(mg/dl)

Unilateral TA-injected cases
1 72 M 16 7.5 2 191
2 77 F 20 9.1 + 185
3 80 F 8 6.7 + 206
4 67 M 15 6.9 2 179
5 72 M 17 7.3 + 197
6 74 F 10 6.7 + 179
7 59 M 8 5.6 2 157
8 68 F 6 7.3 + 185
9 63 F 12 6.3 2 171
10 69 M 9 6.6 + 209
11 71 F 13 7.2 2 181
12 73 F 17 9.2 + 199
13 68 M 9 7.8 + 193
14 76 M 14 6.1 + 185
15 78 M 12 6.6 + 189
16 79 F 15 6.1 + 183
Mean 71.6 (M) 8 12.56 7.06 (2) 5 186.81
SD 5.8 (F) 8 3.98 1.00 (+) 11 12.89

Unilateral control cases
17 68 F 13 8.3 + 171
18 73 F 11 7.9 + 167
19 80 M 17 8.2 + 185
20 75 M 13 6.0 + 175
21 69 M 8 5.6 2 193
22 64 F 8 5.8 + 179
23 73 F 15 6.9 + 185
24 60 M 11 7.4 2 189
25 80 F 18 8.9 + 200
26 58 M 7 5.8 2 159
27 61 F 6 7.0 2 185
28 66 F 8 6.4 2 189
29 77 M 14 5.7 + 207
30 72 M 18 9.3 + 201
31 65 F 12 6.3 2 167
32 71 F 8 7.0 + 188
Mean 69.5 (M) 7 11.69 7.03 (2) 6 183.75
SD 6.8 (F) 9 3.98 1.19 (+) 10 13.42

Bilateral cases
33 70 M 12 6.8 2 177
34 62 F 10 8.6 + 189
35 68 M 8 7.2 2 199
36 64 M 9 8.4 + 191
37 65 F 11 7.5 2 175
Mean 65.8 (M) 3 12.56 7.06 (2) 3 186.20
SD 3.2 (F) 2 3.98 1.00 (+) 2 10.06

DM, diabetes mellitus; F, female; HbA1c, haemoglobin A1c; HT,
hypertension; M, male; TA, triamcinolone acetonide; tChL, total cholesterol.
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The data are presented as mean (SD). p ,0.05 was considered
to be statistically significant.

RESULTS
FT and VA at the init ial examination
Before the administration of TA, mean FT was 504.8
(104.1) mm in the TA-injected eyes, and 493.7 (110.7) mm in
the control eyes, and there was no statistical significance
between them (p = 0.687; table 2). Also, there was no
significant difference between the initial VA (TA injected 0.48
(0.16), control 0.50 (0.21); p = 0.779). These results suggest
that DDME in each group was symmetrical and adequate for a
case–control study (table 3).

Effects of subtenon injection of TA
One week after TA injection, FT was significantly reduced to
317.1 (103) mm in the TA-injected eyes (p,0.001). VA in TA-
injected eyes (mean logMAR acuity) significantly improved
from 0.48 (0.16; 21 week) to 0.29 (0.18; 0 week; p = 0.003).
During the observational period, any complications related to
TA injection, such as elevation of intraocular pressure, orbital
hemorrhage or ptosis, had not been observed.

Alterations of FT after grid photocoagulation
The dynamic change in FT after grid photocoagulation in TA-
injected eyes was different from that in control eyes. Two weeks
after the grid treatment, FT in the TA-injected eyes remained
unchanged from 317.1 (103) mm to 315.9 (93.5) mm
(p = 0.476). In contrast, FT in control eyes decrease from
493.7 (110.7) mm to 435.8 (118.4) mm (p = 0.001). FT in the
TA-injected eyes did not change during the clinical course up to
24 weeks, whereas that in the control eyes gradually decreased
and saturated after 8 weeks (fig 1A). At all time points after
0 week, foveal thickness in the TA-injected eyes was signifi-
cantly lower than that in control eyes. Even at 24 weeks, there

is significant difference in FT between TA-injected and control
eyes (p = 0.023). At 24 weeks, FT was significantly decreased
from the initial thickness in both TA injected and control eyes
(TA-injected: p,0.0001, control: p,0.0001). There was no
statistically significant change in TA-injected eyes between at
0 weeks and 24 weeks (p = 0.065). Paradoxically significant
increase in FT at 24 weeks (.105% of FT14 at 0 week) after G-
PC was observed in one of the 37 TA-injected eye, but not
observed in control eyes.

Alterations of logMAR VA after grid photocoagulation
Two weeks after the grid treatment, logMAR VA in the TA-
injected eyes significantly worsened from 0.29 (0.18) to 0.33
(0.16) (p = 0.041); in contrast, in control eyes remained
unchanged from (0.50 (0.21) to 0.51 (0.18; p = 0.875)). After
that, logMAR visual acuity in the TA-injected eyes was
unchanged during the clinical course up to 24 weeks, whereas
that in the control eyes gradually improved (fig 1B) and after
12 weeks, there were no statistically significant differences in
logMAR VA between TA-injected and control eyes. At 24 weeks,
in both TA-injected and control eyes, logMAR VA reached to
0.30 (0.23) (TA-injected) and 0.34 (0.14) (control)
(p = 0.1866), which was significantly improved from the initial
acuity (21 week; TA-injected: p = 0.0034, control: p = 0.0036).
There was no statistically significant change in TA-injected eyes
between at 0 weeks and 24 weeks (p = 0.7983).

Alteration of MD of 30-2 static analysis by Humphrey
perimetry
At the initial examination, there was no statistical difference in
the MD in the Humphrey 30-2 static analysis between TA-
treated eyes (28.06 (1.58) dB) and control eyes (27.91 (1.40);
p = 0.6149); thus establishing that DDME was symmetrical.
Twenty-four weeks after the grid treatment, two of the five TA-
treated eyes showed regression of MD. All control eyes had
decreased MD (fig 2A). Compared with the initial examination,

Table 2 Alteration of foveal thickness

TA injected Control

Eye no
Initial
(mm)

1 week after TA
(mm)

24 weeks
(mm) Eye no

Initial
(mm)

1 week after TA
(mm)

24 weeks
(mm)

1 506 310 312 17 413 – 337
2 483 462 466 18 702 – 427
3 526 390 361 19 504 – 397
4 476 272 270 20 662 – 482
5 615 288 280 21 537 – 289
6 688 458 306 22 426 – 305
7 396 216 182 23 702 – 403
8 507 292 291 24 389 – 259
9 496 281 320 25 582 – 601
10 502 327 314 26 630 – 354
11 381 227 241 27 418 – 248
12 672 646 661 28 390 – 284
13 568 331 336 29 503 – 275
14 706 347 286 30 498 – 483
15 384 206 202 31 388 – 310
16 503 244 230 32 478 – 366
33 443 223 232 38 436 – 301
34 421 263 256 39 440 – 366
35 408 303 260 40 381 – 280
36 583 317 238 41 562 – 361
37 336 257 187 42 327 – 227

Mean 504.8 317.1 296.7 493.7 – 350.2
SD 104.1 103 105.3 110.7 – 91.7
Max 706 646 661 702 – 601
Min 336 206 182 327 – 227

Max, maximum; Min, minimum; TA, triamcinolone acetonide.
Eyes 1–32 indicate unilateral cases, which correspond to patients 1–32.
Eyes 33–42 indicate bilateral cases, which correspond to patients 33–37.
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MD in both TA-treated and control eyes significantly decreased
to 29.24 (1.97) (TA treated, p = 0.018), and to 211.1 (2.17)
(control, p = 0.001) at 24 weeks. Interestingly, at 24 weeks, MD
in TA treated eyes was significantly better than that in control
(p = 0.013).

Alteration of IVFA findings
At the initial examination, diffuse leakage around the fovea
was observed by IVFA in all cases, and eight patients with
unilateral eligible eye (patient no 3, 6, 9, 12, 14, 17, 25 and 30)
had non-high-risk PDR. Twenty-four weeks after the treat-
ment, diffuse leakage was not worsened in all cases and the
grade of retinopathy had not been changed.

Laser power required for grid treatment
To compare the effect of grid treatment alone against DDME,
the averaged laser power required for complete grid treatment
was recorded in each case. For comparison, spot size was fixed
to 100 mm in diameter. Mean laser power was significantly
lower in TA-treated eyes (78.8 (11.6) mW) compared with
control eyes (104 (15.3) mW; p,0.001; fig 2B).

DISCUSSION
Grid laser photocoagulation is beneficial for reducing vision loss
in patients with DDME.4 17 18 21 Despite its effectiveness, some
problems remain because laser photocoagulation irreversibly
damages the focal retina, which leads to a decreased visual
field.17 18 20 22 However, with conventional techniques, it is
difficult to make enough (grey-colour) laser burns under these
conditions against ‘‘oedematous’’ retina before grid treatment.
In this study, to reduce intrinsic damage from visible endpoint
laser photocoagulation, treatment with posterior subtenon TA
injection before grid treatment against DDME has been
proposed. The main findings in this study are that grid

photocoagulation with pre-treatment of TA: (1) reduces the FT
and improves VA faster than grid treatment alone in patients
with DDME, and these effects were stable during the clinical
course of up to 24 weeks; (2) requires less laser power to
complete grid treatment and, therefore, (3) can minimise the
grid photocoagulation-induced visual field defect.

Several recent studies report regression of DDME with a
single posterior subtenon injection of TA, leading to the critical
question of why grid treatment is necessary after TA-induced
reduction of macular oedema. As previously reported from
many institutes, TA injection often leads to the recurrence of
macular oedema within 12–24 weeks.9 10 13 In contrast, there
are no reports about grid treatment-induced recurrence of
macular oedema. In this pilot study, grid treatment was
performed in both eyes, and within 24 weeks, there was no
recurrence of DDME in any of the cases. Recent study revealed
that TA-assisted G-PC for DDME reduces the recurrence of
macular oedema compared to TA injection alone,23 and also
supports our findings.

The mechanism of grid photocoagulation might be to
produce an opening of new pathways in the retinal pigment
epithelium barrier for fluid transportation between the retina

Table 3 Alteration of logarithm of the minimum angle of
resolution (logMAR) visual acuity

TA injected Control

Eye
no Initial

1 week
after TA 24 weeks

Eye
no Initial

1 week
after TA 24 weeks

1 0.6 0.3 0.2 17 0.5 – 0.2
2 0.8 0.8 1 18 0.8 – 0.4
3 0.7 0.5 0.4 19 0.4 – 0.3
4 0.4 0.1 0.1 20 0.3 – 0.2
5 0.5 0.2 0.2 21 0.7 – 0.3
6 0.3 0.3 0.1 22 0.2 – 0.1
7 0.3 0.2 0 23 0.9 – 0.4
8 0.5 0.3 0.3 24 0.4 – 0.2
9 0.3 0.3 0.3 25 0.3 – 0.6
10 0.6 0.2 0.3 26 0.5 – 0.5
11 0.7 0.6 0.4 27 0.6 – 0.3
12 0.4 0.4 0.8 28 0.4 – 0.3
13 0.5 0.4 0.3 29 0.7 – 0.3
14 0.5 0.1 0.2 30 0.3 – 0.6
15 0.3 0.2 0.2 31 0.6 – 0.4
16 0.4 0.1 0.2 32 0.6 – 0.3
33 0.3 0.1 0.15 38 0.3 – 0.2
34 0.5 0.3 0.4 39 0.7 – 0.5
35 0.5 0.2 0.2 40 0.4 – 0.3
36 0.7 0.3 0.5 41 0.8 – 0.5
37 0.3 0.15 0.1 42 0.2 – 0.15

Mean 0.48 0.29 0.30 0.50 – 0.34
SD 0.16 0.18 0.23 0.21 – 0.14
Max 0.8 0.8 1 0.9 – 0.6
Min 0.3 0.1 0 0.2 – 0.1

Max, maximum; Min, minimum; TA, triamcinolone acetonide.
Eyes 1–32 indicate unilateral cases, which correspond to patients 1–32.
Eyes 33–42 indicate bilateral cases, which correspond to patients 33–37.
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Figure 1 A. Comparison of the clinical course of foveal thickness (FT)
between triamcinolone acetonide (TA)-injected (filled circle) and control
(open circle) eyes. Each point and vertical bar indicates mean FT (SD) of the
mean. B. Comparison of the clinical course of logarithm of the minimum
angle of resolution (logMAR) visual acuity (VA) between the TA-injected
(open circle) and control eyes (filled circle). Each point and vertical bar
indicates mean logMAR visual acuity (standard deviation) of the mean.
Asterisk (*) indicates statistically significant difference between the TA-
injected and control eyes at each time point (*p,0.05).
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and choriocapillaries and/or a decrease in the photoreceptor
population, thereby reducing oxygen demand leading to
reduced blood flow.24–28 These effects are thought to lead to
the regression of macular oedema. Thermal destruction by
retinal photocoagulation induces focal inflammation in the
target retinal tissue29; therefore, some cytokines related to
tissue inflammation, such as interleukin-6 and interleukin-8,
are induced by laser photocoagulation,30 which leads to macular
oedema. Thus, grid treatment is thought to have two opposite
effects against DDME. In this study, grid photocoagulation
alone induced temporary worsening, and subsequent regression
of the macular oedema. In contrast, subtenon injection of TA
might suppress the photocoagulation-induced inflammation,
thus this combination therapy leads to a better prognosis for at
least 24 weeks.

Laser absorption and thermal injury are focused on the
retinal pigment epithelium31 located on the most outer part of
the retina, and the laser energy reached this area via retinal
tissue. Therefore, the thicker the retina, the more laser power
required for retinal photocoagulation. After the laser treatment,
the atrophic scar enlarges with time to produce a zone of injury
that is .200–300% larger than the original spot size.8 32 Patients

who undergo laser photocoagulation often complain of para-
central, grid-like scotomas in the treated eye, especially when
the treatment is near the fovea.18 33 Postoperative retinal
atrophy induced by laser burns is related to the laser power.
Therefore, Sinclair et al34 recommended threshold-level treat-
ment (low power, short duration), when grid treatment is
performed. As shown in this study, grid treatment FT in DDME
can be reduced by subtenon TA injection, and treatment with
low intensity and a minimal number of laser spots is possible,
which also prevents the decrease in sensitivity of the central
visual field, all of which have many clinical advantages for grid
treatment.

Besides this study, many modified methods of grid treatment
to reduce retinal damage have been presented—for example,
temporal grid treatment,35 subvisible clinical endpoint photo-
coagulation34 36 and minimal intensity diode laser photocoagu-
lation.37 Although subtenon injection of TA is easy and safe
procedure because it is performed in outpatient clinic and has
lower risk of infection than intravitreous injection, possibilities
of complications, including elevation of intraocular pressure,
orbital haemorrhage and ptosis are not eliminated. Atraumatic
low-duty-cycle diode micropulse photocoagulation is a better
method for reducing complication of G-PC, however, it needs
new laser equipment.36 38 Therefore, TA assisted G-PC, as
modified conventional G-PC technique, can be an easy and
effective method.

This pilot study is not large enough to reach definitive
conclusions. Interestingly, even in five cases of symmetrical and
bilateral DDME (case 1–5) in this study, it was reached to the
same conclusion. Our protocol was designed to detect differ-
ences between injected and control eyes with respect to
anatomical outcome via OCT findings and functional outcome
via VA and MD assessments. The results suggest that posterior
subtenon injection of TA before grid treatment is useful for
avoiding retinal damage. A larger number of cases and longer
observation period are necessary to confirm our hypothesis.
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injected eyes and filled circles indicate control eyes. The solid line indicates
no change after the treatment. (B). The mean laser power that produced a
grey appearance of the retina in TA-injected (black bar) and control (white
bar) eyes. Each longitudinal bar indicates the standard deviation of the
mean. Asterisk (*) indicates statistically significant difference between the
TA-injected and control eyes (*p,0.05).
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