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The Optimum Amount of Re-treatment of
Macular Grid Photocoagulation for
Clinically Significant Macular Edema

Supanun Sookmark, M.D.

Patama Bhurayanontachai, M.D.

Abstract

Objective: To determine an optimum amount of re-treatment of the macular grid laser photocoagulation for
clinically significant macular edema (CSME) in improving the functional and anatomical responses.

Design: Retrospective consecutive case series

Methods: Medical records of diabetic patients with CSME between January 2004 and December 2006 were
reviewed. The patients who had undergone macular grid laser photocoagulation were included in the study.
The main outcomes were improvement in vision and flattening of central retinal thickness after the end of
each laser treatment session.

Results: Two-hundred and fifty-one medical records were reviewed. One-hundred and ninety six eyes were
eligible to the study. The number of eyes that received macular grid laser photocoagulation once (group A),
twice (group B) and thrice (group C) were 115, 71 and 10 respectively. The visual outcome and macular
thickness significantly improved from the baseline in all groups after first treatment. (p <0.05) After the
second treatment (group B and C), the visual improvement and macular thickness were significantly better
than before re-treatment. (p <0.001) However, in group C, there was not significant change in both visual
outcome and macular thickness after the third treatment. (p >0.05) No serious complication from the laser
photocoagulation was observed in this study.

Conclusion: A single re-treatment of macular grid photocoagulation should be considered to improve both
visual acuity and anatomical outcomes in diabetic patient with CSME. An additional decrease in macular
thickness may not be significantly achieved beyond the second laser re-treatment. Thai J Ophthalmol 2008;
January-June 22(1): 69-76.

Keywords: clinically significant macular edema (CSME), macular grid photocoagulation, foveal thickness,
diabetic mellitus
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Table 1 Diagnostic criteria for CSME
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1. Retinal edema located at or within 500 microns of the center of the macula

2. Hard exudates at or within 500 microns of the center if associated with thickening of the adjacent retina

3. A zone of thickening larger than 1 disc area if located within 1 disc diameter of the center of the macula
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Table 2 Patients demographic data

Study factors Eyes %
1. Age <60 years 126 64.3
>60 years 70 35.7
2. Sex Male 100 51.0
Female 96 49.0
3. Underlying diseases HT 66 337
Dyslipidemia 16 8.1
CRF 34 17.3
None 80 40.9
4. Duration 0-5 years 72 38
>5 years 124 62
5. Type of DM 1 57 291
2 139 709

HT = hypertension, CRF = chronic renal failure, DM = diabetic mellitus

Table 3 Identify correlation between study factors, pre-operative visual acuity and macular thickness

Preoperative VA; logMAR

Pre-operative macular

Study factors P-value P-value
unit (%) thickness; microns (%)
<1.00 >1.00 <300 >300

1. Sex 0.373 0.249
Male 65 (33.2) 35 (17.9) 60 (33.3) 35 (19.4)
Female 59 (30.1) 37 (18.9) 57 (31.7) 28 (15.6)

2. Age 0.335 0.762
<60 years 86 (43.9) 40 (20.4) 80 (44.4) 34 (18.9)
> = 60 years 46 (23.5) 24 (12.2) 40 (222) 26 (14.4)

3. Duration 0.120 0.414
0-5 years 40 (20.4) 32 (16.3) 40 (22.2) 27 (15.0)
> 5 years 81 (41.3) 43 (21.9) 80 (44.4) 33 (18.3)

4. Type of DM 0.964 0.306
1 41 (20.9) 16 (8.2) 32 (17.8) 16 (8.9)
2 83 (42.3) 56 (28.6) 82 (45.6) 50 (27.8)

5. Underlying diseases 0.1020 461
CRF 23 (11.7) 11 (5.6) 23 (12.8) 11 (6.1)
HT 44 (22.4) 37 (18.9) 40 (22.2) 22 (12.2)
Dyslipidemia 7 (3.6) 9 (4.6) 7 (3.9) 9 (5.0
None 55 (28.1) 25 (12.8) 48 (26.7) 20 (11.1)

VA = visual acuity
(Chi-square test, P <0.05)
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Table 4 Identify correlation between pre and post-operative VA, macular thickness.

PRE-OP Macu- POST-OP VA
PRE-OP VA POST-OP VA
Study Group P-value lar Thickness Macular Thick- P-value
(Logmar) (Logmar)

(Microns) ness (Microns)
A 0.59 0.37 0.005 265 197 0.030
B 1% time 1.02 0.91 0.080 321 276 0.006
2" time 0.91 0.66 <0.001 276 208 <0.001
C 1* time 1.15 1.00 0.069 350 286 0.010
2" time 1.00 0.86 0.004 286 245 0.004
3“ time 0.86 0.85 0.875 245 237 0.374

(Wilcoxon Signed-Rank Test, P <0.05)
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Table 5 Logistic regression to identify factors associated with postoperative visual acuity (VA) and post-operative

macular thickness improvement at 3 months.

VA at 3 months,

macular thickness at 3

Study factors P-value P-value
OR (95% CI) months, OR (95% CI)

1. Sex 0.79 0.775 1.19 0.805
(0.19-3.37) (0.30-4.72)

2. Age 0.44 0.201 0.98 0.967
(0.13-1.54) (0.29-3.26)

3. Duration 0.40 0.126 0.56 0.272
(1.23-1.29) (0.20-1.57)

4. Type of DM 0.44 0.201 0.98 0.967
(0.13-1.54) (0.29-3.26)

5. Underlying diseases 1.10 0.663 0.43 0.134
(0.31-3.91) (0.14-1.30)

(Logistic regression analysis, P <0.05)
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