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Analysis of Choroidal Thickness and Vascular Density Using Optical
Coherence Tomography Angiography after Laser Photocoagulation
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Purpose: To evaluate the changes in choroidal thickness and superficial vascular density of the macula and optic disc using opti-
cal coherence tomography angiography after laser photocoagulation.

Methods: We conducted a retrospective chart review of 25 eyes of diabetic retinopathy patients who underwent panretinal
photocoagulation. The macula and optic disc were divided into nine areas, and the vascular density of each area was quantita-
tively measured using optical coherence tomography angiography. The changes in vascular density and choroidal thickness
were analyzed before laser photocoagulation and at 1 week after, 1 month after, and 3 months after treatment.

Results: In the panretinal photocoagulation group, the average vascular densities of the macula were 13.5 + 3.6 mm”' before
treatment, and 14.7 + 3.1 mm’”" after 1 week, 13.7+2.6 mm’" after 1 month, and 12.8 + 3.8 mm’™" after 3 months of treatment. The
average vascular densities of the optic disc were 14.7 £5.2 mm”" before treatment, and 14.1 £ 4.7 mm™” after 1 week, 14.8 +5.3mm”’
after 1 month, and 15.0 4.7 mm" after 3 months of treatment. The average subfoveal choroidal thicknesses were 327.5 £ 57.9 um
before treatment, and 334.4 + 52.5 pym after 1 week, 291.2 £ 52.9 ym after 1 month, and 286.3 + 44.4 ym after 3 months of
treatment.

Conclusions: The vascular density of the macula increased temporarily after 1 week of treatment but decreased afterwards. The
vascular density of the optic disc decreased after 1 week of laser treatment but increased over time. The subfoveal choroidal
thickness increased after 1 week of laser treatment but decreased afterwards.
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Figure 1. Early Treatment Diabetic Retinopathy Study grid
subfield was applied to macular (A) and papillary area (B). ‘1’
means center. ‘2’ means nasal inner. ‘3’ means superior inner.
‘4’ means temporal inner. ‘5’ means inferior inner. ‘6’ means
nasal outer. ‘7’ means superior outer. ‘8° means temporal
outer. ‘9’ means inferior outer. OD = oculus dexter; OS =
oculus sinister.
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IBM SPSS ver. 22.0 for Windows (IBM Corp., Armonk,
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Table 1. Demographic characteristics and clinical features of
the patients

Baseline characteristic PRP (n = 25)
Sex (M:F) 14:11
Age (years) 65.41 + 5.31
Laterality (OD:0S) 14:11
PDR 10
NPDR 15

Values are presented as mean + standard deviation or number un-
less otherwise indicated.

PRP = panretinal photocoagulation; M:F = male:female; OD =
ocular dexter; OS = ocular sinister; PDR = proliferative diabetic
retinopathy; NPDR = non proliferative diabetic retinopathy.
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Table 2. Comparision of the average vessel density in before and after laser photocoagulation

Variable Base 1 weeks later 1 month later 3 months later p—value*

PRP macular (mm’l)
C 7.3 1+42 94 +4.1 7.4 £5.6 6.6 +4.7 0.023
NI 140 + 32 16.1 + 3.2 143 +£32 13.1 £3.8 0.195
SI 14.0 +2.9 153 +24 141 +34 132 £ 2.1 0.249
TI 14.1+£29 158 £ 3.4 142 +3.6 13.1 +£ 3.9 0.062
I 141 +34 151 +2.4 145+24 133 +34 0.142
NO 16.5 +3.1 17.0 £ 3.2 16.4 £ 5.1 16.0 +2.2 0.317
SO 14.0 + 2.6 15.1 £2.7 15.1 +2.8 139 +25 0.223
TO 12.8 +2.9 13.8 £33 13.6 +2.5 12.7 +£ 3.0 0.385
10 14.6 + 3.9 14.8 +£2.7 14.1 £ 2.5 14.1 +£223 0.471
Total 13.5 £ 3.6 14.7 £ 3.1 13.7 £ 2.6 12.8 + 3.8 0.002

PRP optic disc (mm™)
C 2.8 +£32 1.9 +3.1 22 +35 25+38 0.484
NI 153 £3.2 14.8 £3.2 149 +3.1 150 £ 34 0.682
SI 16.0 £+ 3.7 15.8 £ 3.6 16.5 + 4.1 16.7 £ 3.5 0.067
TI 153 +29 147 £3.9 16.3 +2.8 16.5 +2.9 0.231
I 174 £ 2.6 16.3 +£3.2 17.0 £ 3.9 173 £ 3.5 0.047
NO 149 + 3.1 142 +£2.7 15.1+£2.7 152 +34 0.324
SO 169 +2.9 16.4 + 2.7 17.4 +£ 2.8 17.5 £ 2.6 0.113
TO 16.6 + 2.8 16.7 £ 3.2 17.1 £ 2.7 172 + 2.8 0.662
10 174 £ 2.5 169 +2.3 173 £ 2.4 17.3 £ 3.1 0.722
Total 147 +£52 14.1 + 4.7 14.8 £ 5.3 15.0 + 4.7 0.012

Values are presented as mean + standard deviation.
PRP = panretinal photocoagulation; C = center; SI = superior inner; NI = nasal inner; II = inferior inner; TI = temporal inner; SO = superi-
or outer; NO = nasal outer; IO = inferior outer; TO = temporal outer.

*Friedman test.

Figure 2. A case of panretinal photocoagulation in 71-year-old male. The superficial vascular density of macular area generally in-
creased after 1 week but decreased afterwards.
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Figure 3. A case of panretinal photocoagulation in 69-year-old-male. The superficial vascular density of papillary area generally de-
creased after 1 week but increased afterwards.

Table 3. Comparision of the average SFCT in before and after PRP

Variable Base

1 weeks later

1 month later 3 months later p-value*

SFCT (um) 3275 + 57.9

3344 + 525

291.2 £ 52.9 286.3 + 44.4 <0.001

Values are presented as mean + standard deviation.

SECT = subfoveal choroidal thickness; PRP = panretinal photocoagulation.

*Friedman test.
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Figure 4. The calculated longitudinal changes of the average
superficial vessel density of macular before and after panretinal
photocoagulation. The vessel density of macular increased tem-
porarily after 1 week but decreased afterwards.
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Figure 5. The calculated longitudinal changes of the average
superficial vessel density of optic disc before and after pan-
retinal photocoagulation. The vessel density of optic disc de-
creased after 1 week laser treatment, but increased over the time.
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