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Predictors of Retinal Pigment Epithelial Tears in Exudative Macular
Degeneration with High Pigment Epithelial Detachment
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Purpose: To evaluate the risk factors for retinal pigment epithelium (RPE) tear after intravitreal anti-vascular endothelial growth
factor treatment in patients with exudative age-related macular degeneration, associated with high pigment epithelial detach-
ment (PED) (>400 ym).

Methods: Fifty-five treatment-naive patients with high PED (>400 um) and exudative age-related macular degeneration, treated
with an initial series of 3 monthly loading injections between January 2013 and December 2017, were retrospectively included.
Results: The RPE tear rate was 16.4% (9/55). The areas affected by choroidal neovascularization and PED were significantly
larger in the tear group compared with the no-tear group (p = 0.004, p = 0.029, respectively). The rate of intraretinal fluid (IRF)
was 89% and 28% in the tear and no-tear groups, respectively (p = 0.001), and the subfoveal choroidal thickness was sig-
nificantly thinner in the tear group (p = 0.003). There was no significant difference with respect to age, sex, laterality, underlying
disease, baseline visual acuity, diagnosis, type of PED, or presence of subretinal fluid between the tear and no-tear groups.
According to logistic regression analysis findings, the presence of IRF is associated with a higher risk of RPE tear (odds ratio =
20.3, p = 0.007).

Conclusions: The presence of IRF was associated with RPE tear development after intravitreal injection for exudative age-re-
lated macular degeneration.
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Figure 1. Retinal pigment epithelium (RPE) tear case. (A) Pigment epithelial detachment height and diameter were measured using
caliper function in spectral domain optical coherence tomography (Spectralis 0CT’, Heidelberg engineering, Heidelberg,
Germany). Arrow marks an intraretinal fluid. (B) Asterisks demonstrate absence of RPE in the area of RPE tear.
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Figure 2. Indocyanine green angiography. Arrow marks a vas-
cularized pigment epithelial detachment. Arrowhead demon-
strates a choroidal neovascularization.
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Table 1. Clinical characteristics in 9 patients with RPE tear

Anti-VEGF treatment before Time interval from diagnosis

Patient number Sex Age (years) nAMD subtype* tear o (i)
1 F 81 1 B@ ->A (1) 8

2 F 74 1 RQ) 2

3 F 77 2 R(1) 1

4 F 74 1 R (1) 1

5 M 71 2 R() 2

6 M 65 3 B (1) 2

7 M 81 2 B (2) 3

8 F 88 1 R(3) 5

9 F 68 1 B (2) 1
Mean 75.44 + 7.16 2.11 +£1.27 2.77 +2.33

Values are presented as mean + standard error of mean or number.

RPE = retinal pigment epithelium; nAMD = neovascular age-related macular degeneration; VEGF = vascular endothelial growth factor;
F = female; B = bevacizumab; A = aflibercept; R = ranibizumab; M = male; CNV = choroidal neovascularization; RAP = retinal angioma-
tous proliferation; PCV = polypoidal choroidal vasculopathy.

*1: typical CNV; 2: RAP, 3: PCV; "'number of anti-VEGF injection.

Table 2. Clinical characteristics of each group

Characteristic RPE tear (n = 9) No RPE tear (n = 46) p-value
Age (years) 75.44 £ 7.16 69.35 + 9.72 0.115°
Sex (M:F) 3:6 26:20 0.281"
Laterality (right eye:left eye) 6:3 21:25 0.295'
DM 1.000"
Yes 11D 8 (17)
No 8 (89) 38 (83)
Hypertension 0.719°
Yes 4 (44) 17 37)
No 5 (56) 29 (63)
Mean follow up duration (months) 38.44 + 28.72 34.28 + 18.87 0.973"
Baseline BCVA (logMAR) 0.64 + 0.64 0.53 + 0.46 0.075"
Last visit BCVA (logMAR) 1.2 + 0.64 0.75 + 0.71 0.062
nAMD subtype 0.097°
Typical CNV 5(55.6) 18 (39.1)
RAP 3 (33.3) 6 (13.0)
PCV 1(11.1) 22 (47.8)
PED subtype 0.386'
Serous PED 3 (33.3) 15 (32.6)
Fibrovascular PED 5 (55.6) 16 (34.8)
Hemorrhagic PED 1(11.1) 15 (32.6)
Number of injections 5.44 +£3.9 7.70 £+ 4.21 0.075"

Values are presented as mean + standard error of mean or number (%).

RPE = retinal pigment epithelium; M:F = male:female; DM = diabetes mellitus; BCVA = best corrected visual acuity; logMAR = logarithm
of the minimum angle of resolution; nAMD = neovascular age-related macular degeneration; CNV = choroidal neovascularization; RAP =
retinal angiomatous proliferation; PCV = polypoidal choroidal vasculopathy; PED = pigment epithelial detachment.

*Statistically significant differences (p-value < 0.05) in Mann Whitney U-test; +statistically significant differences (p-value < 0.05) in Fisher's
exact test.
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Table 4. Pre-injection fluorescein angiography findings

RPE tear No RPE tear

Variable @ =9) (@ = 46) p-value*
CNV size (mm’) 212 +£245 0098 +2.15 0.004
PED size (mm®) 16.62 + 14.05 8.76 + 8.79 0.029
CNV/PED 0.17 £ 0.16  0.16 + 0.26 0.363

Values are presented as mean + standard error of mean.

RPE retinal pigment epithelium; CNV choroidal neo-
vascularization; PED = pigment epithelial detachment.
*Statistically significant differences (p-value < 0.05) in Mann
Whitney U-test.

Variable RPE tear (n = 9) No RPE tear (n = 46) p-value
Baseline CT (um) 142.22 + 77.24 238.89 + 98.49 0.003"
PED height (um) 588.11 + 247.91 598.59 + 160.37 0.295"
PED diameter (um) 3,416.56 + 1,835.35 2,798.91 + 1,193.03 0.474"
Baseline IRF 0.001"
Yes 8 (89) 13 (28)
No 1(11) 33 (72)
Baseline SRF 0.340"
Yes 6 (67) 39 (85)
No 3 (33) 7 (15)

Values are presented as mean + standard error of mean or number (%).

RPE = retinal pigment epithelium; CT = choroidal thickness; PED = pigment epithelial detachment; IRF =

retinal fluid.

intraretinal fluid; SRF = sub-

*Statistically significant differences (p-value < 0.05) in Mann Whitney U-test; fstatistically significant differences (p-value < 0.05) in Fisher's

exact test.
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Table 5. Logistic regression analysis to determine predictive factors for the retinal pigment epithelial tear in patients with PED height

> 400 um
Characteristic Ung;rgtse(yj ngll))/sm p-value” Mug\}/{ar(;a;;argll)y S18 p-value'
Age (years) 1.011 (0.84-1.24) 0.914
Sex 0.848 (0.05-15.48) 0.912
Baseline BCVA (logMAR) 0.249 (0.015-4.131) 0.332
nAMD subtype*
Typical CNV 1
RAP 0.37 (0.015-8.851) 0.540
PCV 0.325 (0.006-18.141) 0.584
Baseline IRF (yes or no) 13.85 (0.869-220.79) 0.063 20.308 (2.31-178.87) 0.007
Baseline SRF (yes or no) 0.156 (0.002-14.255) 0.419
Baseline CT (um) 0.991 (0.97-1.013) 0.419
PED subtype*
Serous PED 1
Fibrovascular PED 1.693 (0.075-38.36) 0.741
Hemorrhagic PED 0.478 (0.006-38.12) 0.741
PED diameter 0.9999 (0.998-1.001) 0.299
CNV size 1.189 (0.5-2.825) 0.696
PED size 1.133 (0.925-1.387) 0.228
CNV/PED ratio 0.368 (0.00-4100.95) 0.834

PED = pigment epithelial detachment; OR = odds ratio; CI = confidence interval; BCVA = best corrected visual acuity; logMAR = loga-
rithm of the minimum angle of resolution; nAMD = neovascular age-related macular degeneration; CNV = choroidal neovascularization;

RAP = retinal angiomatous proliferation; PCV = polypoidal choroidal vasculopathy; IRF =

choroidal thickness.

Univariate logistic regression analysis; "multivariate logistic regression analysis;
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Table 6. SFCT according to diagnosis
RPE tear No RPE tear 5
SFCT (um) @ =9) (@ = 46) p-value
Typical CNV 132.40 + 42.58 214.0 £+ 65.70 0.012
® 13)
RAP 102.67 + 59.79 165.67 + 50.69 0.282
3 ()
PCV 310.00 279.23 + 113.64  0.783

@ 22
Values are presented as mean + standard error of mean (number).
SFCT = subfoveal choroidal thickness; RPE = retinal pigment ep-
ithelium; CNV = choroidal neovascularization; RAP = retnial an-
giomatous proliferation; PCV = polypoidal choroidal vasculopathy.
*Statistically significant differences (p-value < 0.05) in Mann
Whitney U-test.
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