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Measurement of Vessel Density Using Optical Coherence
Tomography-angiography in Normal Subjects: Difference by Analysis Area
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Purpose: To evaluate the vessel density of macula according to analysis area in health subjects using optical coherence tomog-

raphy angiography (OCTA).

Methods: We retrospectively analyzed 30 eyes of 20 healthy people who underwent OCTA. We measured vessel density (VD)
according to analysis area and foveal avascular zone (FAZ) size of superficial capillary plexus (SCP) and deep capillary plexus
(DCP). The analysis areas were classified as 3 x 3 mm scan area (Box), Box area excluding FAZ (Box-FAZ), fovea centered 3
mm circle area (Circle), Circle area excluding FAZ (Circle-FAZ) and area between fovea centered 1 mm circle and 3 mm circle

(Ring).

Results: The SCP VDs were Box 34.00 + 3.97, Box-FAZ 35.37 + 4.09, Circle 31.70 + 4.56, Circle-FAZ 33.34 £ 4.72, and Ring
35.22 + 5.09. The DCP VDs were Box 30.04 + 3.51, Circle 29.49 + 3.57, Box-FAZ 31.59 * 3.65, Circle-FAZ 31.46 £ 3.72, and
Ring 32.60 + 4.00. There was a significant difference according to analysis area from both SCP and DCP (p < 0.001 and p < 0.001,
respectively). Comparison of the vessel density between SCP and DCP in the same analysis area were different in all areas
(p <0.001, p=0.001, p <0.001, p =0.005, p =0.001, respectively).

Conclusions: This study shows different results according to analysis area when measuring VD using OCTA. Therefore, when
comparing studies related to VD, it is necessary to pay attention to the analysis area in the interpretation of the results.
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Figure 1. Optical coherence tomography angiography analysis areas. (A) Manual drawing of the foveal avascular zone (FAZ) area
(gray) and boundary (white dot line). (B) Fovea centered 3 X 3 mm scan (Box). (C) Box area excluding FAZ (Box-FAZ). (D) Fovea
centered 3 mm circle area (Circle). (E) Circle area excluding FAZ (Circle-FAZ). (F) Area between foveal centered 1 mm circle and
3 mm circle (Ring).
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Figure 2. Zones divided by distance from the fovea. (A) Fovea centered 1 mm circle area (zone A). (B) Area between fovea centered
1 mm circle and 3 mm circle (zone B). (C) 3 X 3 mm scan area excluding foveal centered 3 mm circle (zone C).
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Table 1. Baseline characteristics of the study participants

Value
Patients 20
Eyes 30
Age (years) 36.8 + 7.6
Sex (male:female) 8:12
BCVA (logMAR) -0.04 £+ 0.06
IOP (mmHg) 12.6 + 3.1
SE (diopter) -0.71 + 1.58
CSFT (um) 260.6 + 25.1
SCP FAZ (mm’) 0.35 + 0.10
DCP FAZ (mm’) 0.44 + 0.11

Values are presented as mean + standard deviation unless other-
wise indicated.

BCVA = best corrected visual acuity; logMAR = logarithm of the
minimum angle of resolution; IOP = intraocular pressure; SE =
spherical equivalent; CSFT = central subfield foveal thickness;
SCP = superficial capillary plexus; FAZ = foveal avascular zone;
DCP = deep capillary plexus.

Table 2. Comparison of the vessel density in the superficial ca-
pillary plexus and deep capillary plexus according to analysis
area

SCP VD (%) DCP VD (%)  p-value’
Box 34.00 +3.97  30.04 +351  <0.001
Box-FAZ 3537 +£4.09 3159 £3.65  <0.001
Circle 3170 + 456 29.49 + 3.57 0.001
Circle-FAZ 3334 + 472 31.46 +3.72 0.005
Ring 3522 +5.09  32.60 + 4.00 0.001
p-value' <0.001 <0.001

oA E3 Wx 9] v Box, Box-FAZ, Circle, Circle-FAZ,
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Table 3. Comparison of the vessel density in superficial capil-
lary plexus and deep capillary plexus according to zones

SCP VD (%) DCP VD (%)  p-value’
Zone A 3.51 + 1.97 4.65 + 2.83 0.001
Zone B 3522 £5.09  32.60 + 4.00 0.001
Zone C 4239 +£3.89  32.02 +£5.03 <0.001
p-value’ <0.001 <0.001

Values are presented as mean + standard deviation unless other-
wise indicated.

SCP = superficial capillary plexus; VD = vessel density; DCP =
deep capillary plexus; FAZ = foveal avascular zone.

*p—values derived from paired #-test; Tp—values derived from re-
peated measures analysis of variance.
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Values are presented as mean + standard deviation unless other-
wise indicated.

SCP = superficial capillary plexus; VD = vessel density; DCP =
deep capillary plexus.

*p—values derived from paired -test; fp—values derived from re-
peated measures analysis of variance.
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