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• PURPOSE: This study aims to quantify the volume of 
intraretinal fluid (IRF), subretinal fluid (SRF), and sub- 
retinal pigment epithelium (sub-RPE) fluid in treatment- 
naïve Type 3 macular neovascularization (MNV) eyes 
with age-related macular degeneration (AMD) and to in- 
vestigate the correlation of these fluid volumes with visual 
acuity (VA) outcomes at baseline and following antivas- 
cular endothelial growth factor (VEGF) treatment. 
• DESIGN: Retrospective, clinical cohort study. 
• METHODS: In this study, we analyzed patients diag- 
nosed with exudative AMD and treatment-naïve Type 3 

MNV undergoing a loading dose of anti-VEGF therapy. 
Using a validated deep-learning segmentation strategy, we 
processed optical coherence tomography (OCT) B-scans 
to segment and quantify IRF (i.e., both in the inner and 

outer retina), SRF, and sub-RPE fluid volumes at base- 
line. The study correlated baseline fluid volumes with 

baseline and short-term VA outcomes postloading dose 
of anti-VEGF injections. 
• RESULTS: Forty-six eyes from 46 patients were included 

in this study. Visual acuity was 0.51 ± 0.30 LogMAR at 
baseline and 0.33 ± 0.20 LogMAR after the loading dose 
of anti-VEGF ( P = .001). Visual acuity at the follow-up 

visit was 0.40 ± 0.17 LogMAR in patients with no com- 
plete resolution of retinal fluid and 0.31 ± 0.20 LogMAR 

in eyes without retinal fluid after treatment ( P = .225). 
In the multivariable analysis, the IRF volume in the in- 
ner retina ( P = .032) and the distance of the MNV from 

the fovea ( P = .037) were predictors of visual acuity at 
baseline. The baseline IRF volume in the inner retina also 

predicted the visual acuity at follow-up ( P = .023). 
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• CONCLUSION: The present study highlights the fluid 

volume in the inner retina as a crucial predictor of 
short-term visual outcomes in Type 3 MNV, under- 
scoring the detrimental effect of IRF on neuroreti- 
nal structures. (Am J Ophthalmol 2025;269: 181–
188. © 2025 The Authors. Published by Elsevier Inc. 
This is an open access article under the CC BY license 
( http://creativecommons.org/licenses/by/4.0/ )) 
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INTRODUCTION 

 

YPE 3 MACULAR NEOVASCULARIZATION (MNV), ALSO
known as retinal angiomatous proliferation (RAP),
represents a distinct subtype of neovascularization

rimarily associated with age-related macular degeneration
AMD). 1-3 This form is distinctive because it originates
ithin the deep retinal capillary plexus, diverging from the
horoidal origin seen in Type 1 and Type 2 MNVs. 2 , 4 , 5 Type
 MNV is responsible for approximately 30%-40% of all
ew cases of neovascular AMD (nAMD), 6 underscoring its
linical importance. 

Patients with Type 3 MNV typically show a positive
nitial response to antivascular endothelial growth factor
anti-VEGF) therapy, demonstrating significant fluid res-
lution. 7-11 Nonetheless, this does not always translate to
ptimal visual outcomes, mostly due to the development of
acular atrophy, a complication frequently found in eyes
ith Type 3 MNV. 8 , 12-14 This atrophy may result from direct
echanical damage by neovascular formations to the reti-
al pigment epithelium (RPE), from the collapse of serous
igment epithelial detachment (PED) associated with the
NV, or from the development of fibrosis. 15 Additionally,

trophy may stem from factors independent of MNV, such
s drusen or subretinal drusenoid deposits (SDDs). 15 

Interestingly, reduced visual acuity (VA) has been re-
orted even in cases without apparent outer retinal atro-
hy, hinting at additional contributory factors to central
ision loss. 16 According to Su et al., 9 an optical coherence
omography (OCT) classification for active Type 3 MNVs
ncludes the presence of intraretinal fluid (IRF) across all
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stages, making it a defining characteristic of Type 3 MNVs.
While early stages are typically marked by small intrareti-
nal cysts (stage 1), Type 3 MNVs usually progress toward
the RPE causing its disruption and PED formation (stage 2).
This latter facilitates neovascular proliferation beneath the
RPE, resulting in sub-RPE fluid accumulation and serous
PEDs development (stage 3). Such PEDs eventually lead
to subretinal fluid (SRF) accumulation around their edges
when larger fluid volumes shift into subretinal and sub-RPE
spaces following outer retinal collapse at the lesion site.
Since SRF and sub-RPE fluid are present in the later stage
of Type 3 progression, they are thought to be commonly as-
sociated with significant IRF volumes. 

Extending Su et al.’s classification, Sharma and collabo-
rators 17 explored all the associations among the three fluid
types characterizing Type 3 MNVs: IRF, SRF, and sub-RPE
fluid. Their findings indicate that patients presenting with
isolated IRF (stages 1 and 2) generally exhibit a more fa-
vorable visual prognosis than those where IRF coexists with
SRF and/or sub-RPE fluid (stage 3). This led them to pro-
pose that the presence of SRF and sub-RPE fluid might de-
termine more extensive retinal damage, thereby contribut-
ing to greater visual impairment. While the collapse of
serous PEDs could be associated with atrophy formation and
visual loss, the specific impact of SRF remains controversial.
Haj Najeeb et al. 18 observed that SRF, typically located at
the periphery of PEDs, seldom impacts the fovea directly,
suggesting its limited effect on VA. Conversely, the signifi-
cant volume of IRF present in eyes with SRF could impair
visual outcomes by damaging intraretinal cells and, there-
fore, be the determinant of visual loss in these patients. 

The consistent presence of IRF throughout all Type 3
MNV stages indicates that its potential as a prognostic fac-
tor cannot be solely based on its presence. Instead, the spe-
cific volume of IRF and its distribution across different reti-
nal layers might have varied effects on the extent of in-
traretinal damage. In parallel, a larger serous PED or an in-
creased volume of SRF could elevate the risk of involving
the fovea, potentially leading to central vision loss. 

These considerations highlight the prognostic need for
detailed research into how the quantity of fluid in these
distinct compartments—IRF, SRF, and sub-RPE fluid—
differentially affects visual prognosis. 

To fill this gap, we designed a study that employs a deep-
learning fluid segmentation strategy to accurately quantify
fluid volumes in Type 3 MNV eyes. By correlating the ex-
tent of IRF, SRF, and sub-RPE fluid with short-term VA out-
comes following the loading dose of anti-VEGF injections,
we aim to elucidate the differential impact of fluid volumes
on visual prognosis. Moreover, we intend to investigate the
specific role that the distribution of IRF—whether in the
inner or outer layers of the retina—plays in the progression
of vision loss in Type 3 MNV. This approach aims to en-
hance our understanding of how the relative proportions of
different fluid types, beyond just their presence, impact vi-
sual outcomes in patients with Type 3 MNV. 
182 AMERICAN JOURNAL OF OPHT
METHODS 

he IRBs involved in this study were notified about this ret-
ospective cohort study that adhered to the 1964 Helsinki
eclaration and its later amendments. Participating pa-
ients provided informed consent for the retrospective use
f their data. Analysis of data was made between September
023 and December 2023. 

We identified patients diagnosed with AMD by review-
ng the medical records of three medical retina practices:
an Raffaele Scientific Institute (Milan, Italy), Città della
alute e della Scienza Hospital (Turin, Italy), and Oftalvist
linic (Valencia, Spain). Eligibility criteria for inclusion in

he study required: (1) diagnosis of exudative AMD con-
rmed by the presence of intraretinal or subretinal fluid
n structural OCT; (2) presence of a treatment-naïve Type
 MNV confirmed by OCT angiography (OCTA) or dye-
ased angiography, as previously described; 2 , 3 (3) treatment
ith a loading dose of three monthly intravitreal injec-

ions of anti-VEGF therapy; and (4) follow-up assessment
ith structural OCT performed 30 ± 5 days after the third
nti-VEGF injection. Patients were excluded if they pre-
ented with (1) any evidence of type 1 or type 2 MNV;
2) previous history of exudation; (3) history of ambly-
pia; (4) any other retinal or optic nerve condition; and
5) vitreoretinal interface disease; 6) previous vitreoretinal
urgery. 

All patients underwent structural OCT scans using the
pectral domain (SD) Heidelberg Spectralis HRA + OCT
Heidelberg Engineering, Heidelberg, Germany) both at
aseline—visit immediately preceding starting anti-VEGF
reatment—and at the follow-up visit, 30 ± 5 days post
he third anti-VEGF injection. The scanning protocol en-
ailed 19 horizontal B-scans spaced 240 nm apart, spanning
n area of roughly 5.5 × 4.5 mm (20 ° x 15 °) centered on
he fovea. Only images with a signal strength of at least
5, as per the manufacturer’s recommendation, were con-
idered. Best-corrected VA (BCVA) was recorded at both
ime points using Snellen charts and subsequently con-
erted into the logarithm of the minimal angle of resolution
LogMAR) for analysis. 

QUALITATIVE OCT ANALYSIS: To determine eligibility,
wo experienced and unbiased graders (A.B. and E.B.) in-
ependently evaluated the baseline structural OCT images.
he same readers then assessed the included eyes for quali-

ative features without knowledge of the visual outcomes.
n cases of disagreement, an experienced clinician (F.B.)
ade the final decision. 
At baseline, OCT images were evaluated for the pres-

nce of IRF, SRF, and sub-RPE fluid. IRF was defined as
yporeflective cysts located in the neuroretina, between
he outer boundary of the ILM and the inner boundary
f the ELM, SRF as hyporeflective spaces located between
HALMOLOGY JANUARY 2025



FIGURE 1. Example segmentation results of cases with treatment-naïve Type 3 MNV. Each row displays an OCT B-scan captured 
from a single patient. The left column exhibits the input OCT B-scans, the right column showcases the automated segmentation of 
vitreous, retina, choroid, and fluids. Notably, IRF is denoted in red, SRF in blue, sub-RPE fluid (serous PED) in green. 
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the outer boundary of the ELM and the inner boundary of
the RPE, and sub-RPE fluid as serous PED, characterized by
a dome-shaped, optically empty space between the RPE’s
outer boundary and Bruch’s Membrane (BM) inner bound-
ary. At baseline, the presence of complete RPE and outer
retinal atrophy (cRORA) was also evaluated according to
previously reported criteria. 19 

At the follow-up visit, the presence of signs of exudation
(defined as IRF and SRF) and cRORA were graded. 

• QUANTITATIVE OCT ANALYSIS: Baseline OCT B-scans
were automatically segmented using the Orion software
(Voxeleron Inc, Austin, USA) ( Figure 1 ). The software per-
forms layer segmentation as a preprocessing step to fluid
segmentation. Retinal structure was automatically sepa-
rated into the following individual layers: Retinal Nerve
Fiber Layer (RNFL), Ganglion Cell-Inner Plexiform Layer
(GCIPL), Inner Nuclear Layer (INL), Outer Plexiform
Layer (OPL), Outer Nuclear Layer (ONL), subretinal
space, and sub-RPE space. Following this, a validated deep
learning algorithm processed each OCT B-scan, produc-
ing segmentation masks that identify and outline fluid re-
gions, effectively distinguishing between IRF and SRF as
well as sub-RPE fluid. 20 , 21 The accuracy of these fully au-
tomated outlines was manually validated by two indepen-
dent graders (A.B. and E.B) by visual inspection of the algo-
VOL. 269 FLUID VOLUME I
ithm’s outlines and corresponding B-scans. Any OCT scan
xhibiting segmentation errors was identified, and that eye
as promptly excluded from further analysis to ensure the

ntegrity of our data. The volumes of IRF, SRF, and sub-
PE fluid were then automatically computed by the soft-
are. IRF volume was calculated within the neuroretina

between the outer boundary of the ILM and the inner
oundary of the ELM), the inner retina (between the outer
oundary of the ILM and the outer boundary of the INL),
nd the outer retina (between the inner boundary of the
PL and the inner boundary of the ELM). 

STATISTICAL ANALYSIS: To assess for deviations from
ormal distribution, the Shapiro–Wilk test was applied to
ll variables. Mean values and standard deviations (SD)
ere calculated for each quantitative variable. Compar-

sons between visual acuities at baseline and follow-up were
ade using paired-sample T-tests. Comparisons between

atients who resolved retinal fluids after exudation and
hose who did not were made using independent-sample
-tests. 
Associations between baseline visual acuity, both qual-

tative and quantitative imaging factors, and final VA
ere investigated. Final VA, the primary outcome measure,
as analyzed using a multiple regression analysis to iden-

ify significant predictors among the variables. Similarly, a
N TYPE 3 MNV 183
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multiple regression analysis was conducted with baseline
VA as the dependent variable to explore initial associations.
Dependent factors included in the multiple regression anal-
ysis were those associated with a P -value < .1 in the univari-
able regression analysis. 

All statistical analyses were carried out with the Jamovi
software (version 2.4.12.0), setting the threshold for statis-
tical significance at P < .05. 

RESULTS 

• BASELINE PATIENTS’ CHARACTERISTICS AND LON-

GITUDINAL FUNCTIONAL AND MORPHOLOGICAL 

CHANGES: Two eyes had evidence of concomitant Type
1 MNV, one eye showed OCT evidence of an epiretinal
membrane, and three eyes had images with a signal strength
lower than 25. Additionally, four eyes were excluded due
to fluid segmentation errors caused by artifacts in one or
more B-scans, leading to over- or underestimation of fluids.
A total of 46 eyes with treatment-naïve Type 3 MNV at
baseline from 46 AMD patients were finally enrolled in
this study. The mean ± SD age of participants was 82.3
± 5.3 years (range 66-94 years), and 65.2% were women.
All patients underwent a loading dose of 3 monthly anti-
VEGF injections. Twenty-five eyes (54.3%) were treated
with ranibizumab, 20 (43.5%) were treated with afliber-
cept, and 1 eye (2.2%) was treated with brolucizumab.
At baseline assessment, 19 (41.3%) patients had bilateral
MNV. 

Visual acuity was 0.51 ± 0.30 LogMAR (Snellen equiv-
alent of approximately 20/63) in the study eyes at baseline
and 0.33 ± 0.20 LogMAR (Snellen equivalent of approxi-
mately 20/40) at the follow-up visit after the loading dose
of anti-VEGF ( P < .001). The mean distance between Type
3 MNV and fovea was 831.4 ± 362.2 µm. 

At baseline, on structural OCT, IRF was graded to be
present in 46 (100.0%) and 10 (21.7%) eyes at baseline
and follow-up visits, respectively. Similarly, the presence of
SRF was confirmed in 18 (39.1%) eyes at baseline and 0
(0.0%) eye at the follow-up visit after the loading dose of
anti-VEGF. Sub-RPE fluid (i.e., visualized as serous PED as
stated above) was instead diagnosed in 17 (36.9%) of pa-
tients at baseline and in 4 (8.7%) of patients at the follow-
up visit. At baseline, out of the 18 eyes with sub-RPE fluid,
10 also had concomitant SRF. At baseline and follow-up,
areas of cRORA were graded to be present in 3 (6.5%) and
31 (67.4%) eyes, respectively. 

The IRF volume at baseline was 50.2 ± 71.1 nL and 121.6
± 197.1 nL in the inner and outer retina, respectively. In
the subgroup of patients with evidence of SRF, the SRF vol-
ume at baseline was 89.5 ± 93.5 nL. There was no statisti-
cally significant difference in the amount of IRF between
patients with and without SRF ( P = 1.0). In eyes exhibit-
184 AMERICAN JOURNAL OF OPHT
ng sub-RPE fluid at baseline, its volume was 570.8 ± 408.3
L. 

COMPARISON OF VISUAL ACUITY BETWEEN PATIENTS

ITH AND WITHOUT RESIDUAL FLUID AT THE FOLLOW-

P VISIT: After the loading dose of anti-VEGF therapy,
0 patients still exhibited evidence of fluid on structural
CT (i.e., all these patients had IRF, while none had SRF),
hereas 36 eyes showed no signs of exudation. Visual acuity
t the follow-up visit was 0.40 ± 0.17 LogMAR (approx-
mately 20/50 Snellen equivalent) in patients with reti-
al fluid and 0.31 ± 0.20 LogMAR (approximately 20/40
nellen equivalent) in eyes without retinal fluid ( P = .225).

REGRESSION ANALYSIS BETWEEN VISUAL ACUITY AND

CT FEATURES: Factors associated with visual acuities at
aseline and follow-up visits are shown in Table 1 . This
nalysis considered only patients exhibiting a complete res-
lution of retinal fluids after the loading dose ( n = 36) to
void the confounding effect of persistent retinal fluids. 

Regarding baseline visual acuity, in the univariable anal-
sis, both the presence of SRF, the distance of the MNV
rom the fovea, and the IRF volume in the inner retina
ere significantly associated with visual acuity. However, in

he multivariable model, only the IRF volume in the inner
etina ( P = .032) and the distance of the MNV from the
ovea ( P = .037) remained significant predictors of visual
cuity at baseline. 

The follow-up VA was found to be associated with IRF
n the inner retina ( P = .023), while no significant associa-
ions were found between baseline outer retinal IRF volume
nd sub-RPE fluid volume with follow-up VA. 

DISCUSSION 

n this study, we employed a deep learning approach to de-
ect and quantify retinal fluid in individuals with treatment-
aïve AMD-associated exudative Type 3 MNV. These pa-
ients received a loading dose of intravitreal anti-VEGF
herapy and were observed shortly thereafter upon achiev-
ng complete resolution of exudation. 22 Notably, the results
f the present study demonstrated a significant relationship
etween the amount of IRF in the inner retina at baseline
nd short-term visual outcomes. Among the other OCT
ariables assessed at baseline, the amount of IRF in the
uter retina, the presence of SRF, the presence of SHRM,
nd the SRF and sub-RPE fluid volumes did not signifi-
antly impact short-term visual outcomes. Since the pur-
ose of our study was to investigate the associations between
hort-term visual outcomes and retinal fluids detected us-
ng OCT at baseline, in the analysis exploring associations
etween biomarkers and visual acuity, we did not include
atients not resolving exudation after the loading dose of
nti-VEGF therapy, as this could potentially affect visual
HALMOLOGY JANUARY 2025



TABLE 1. Results of Univariable and Multivariable Analysis at the Baseline and Follow-Up Visits 

Univariable Analysis Multivariable Analysis 

Standardized Estimate (95% CI) P Value Standardized Estimate (95% CI) P Value 

Baseline visual acuity 
SRF at baseline visit: Y/N 0.280 (-0.055, 0.614) .098# 0.270 (-0.047, 0.587) .092 

SHRM at baseline visit: Y/N 0.088 (-0.259, 0.435) .610 - - 

IR-IRF volume at baseline visit 0.357 (0.031, 0.683) .033# 0.349 (0.033, 0.666) .032# 

OR-IRF volume at baseline visit 0.175 (-0.168, 0.518) .308 - - 

SRF volume at baseline visit -0.208 (-0.549, 0.133) .223 - - 

Sub-RPE fluid volume at baseline visit 0.040 (-0.308, 0.388) .818 - - 

Distance between fovea and MNV -0.319 (-0.649, 0.012) .058# -0.340 (-0.658, -0.022) .037 

Follow-up visual acuity 
SRF at baseline visit: Y/N 0.229 (-0.110, 0.569) .179 - - 

SHRM at baseline visit: Y/N 0.0832 (-0.264, 0.431) .629 - - 

IR-IRF volume at baseline visit 0.378 (0.056, 0.701) .023# 0.378 (0.056, 0.701) .023# 

OR-IRF volume at baseline visit 0.216 (-0.125, 0.556) .207 - - 

SRF volume at baseline visit 0.109 (-0.237, 0.456) .525 - - 

Sub-RPE fluid volume at baseline visit 0.151 (-0.194, 0.495) .380 - - 

Distance between fovea and MNV -0.242 (-0.580, 0.096) .155 

Significative P values are marked with #. 

CI: confidence interval; SRF: subretinal fluid; SHRM: subretinal hyperreflective material; IR: inner retina; OR: outer retina; IRF: intraretinal 

fluid; SRF: subretinal fluid; RPE: retinal pigment epithelium; MNV: macular neovascularization. 
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acuity and introduce confounding variables into the results.
More significantly, given the common occurrence of macu-
lar complications such as atrophy 23 and fibrosis 22 in eyes
with Type 3 MNV, which can substantially impact long-
term visual outcomes, 14 we felt the safer strategy was to fo-
cus on short-term outcomes where these complications are
less prominent. 

In neovascular AMD, the presence of intraretinal accu-
mulation of fluid results from leakage into the neurosen-
sory retina from the MNV. 17 , 24-26 Clinically, IRF remains
the most critical predictive factor for both baseline visual
acuity and subsequent visual acuity outcomes during treat-
ment. 17 , 24-26 Ancillary quantitative studies have indicated
that as much as 60% of the observed visual acuity in eyes
with treatment-naïve neovascular AMD may be accounted
for by the presence of IRF within the neurosensory layers. 27 

Given that Type 3 MNV typically develops, grows, and exu-
dates predominantly within the retina, the majority of cases
with this type of neovascularization are distinguished by
the existence of IRF. 28 This assumption is supported by the
OCT staging system of Type 3 MNV proposed by Su et al., 9 

wherein all three stages of the exudative neovascularization
are distinguished by the presence of IRF. Accordingly, all
our patients with Type 3 MNV exhibit IRF at the initial as-
sessment. Consequently, in Type 3 MNV, the sole presence
of IRF may not be regarded as a reliable predictor, given its
high prevalence among the studied population. 

Chae et al. 16 previously attempted to quantify fluid in
Type 3 MNV by measuring on OCT B-scans the height of
VOL. 269 FLUID VOLUME I
ntraretinal cysts, SRF, and PEDs. Their study aimed to es-
ablish correlations between these measurements and VA
fter a 1-year follow-up period. Differently from us, they
ound no significant relationship between these quantita-
ive variables and visual outcomes. However, their method-
logy provided only an approximation of fluid volumes and
ailed to accurately quantify the total fluid present. 

We added to the existing literature by also conducting a
opographical analysis of IRF in patients with treatment-
aïve Type 3 MNV. Specifically, this quantification in-
olved categorizing the fluid based on the layer in which
his was situated, resulting in volumes of IRF in the in-
er and outer retina, respectively. Crucially, the assessment
f retinal fluids was conducted utilizing a deep learning
ethodology that has been previously validated, thus elim-

nating any potential for grading bias. 
Importantly, the present study highlights the distinctive

elationship between the amount of IRF and visual acuity
n Type 3 MNV eyes: considering baseline and short-term
isual acuity as the dependent variable, we observed a direct
elationship with IRF volume in the inner retina, even after
ccounting for other anatomic factors, such as the presence
f SHRM, volume of SRF, and sub-RPE fluid. Therefore,
his analysis demonstrated that the volume of fluid in the
nner retina at baseline was correlated with poorer baseline
nd short-term visual outcomes following the complete res-
lution of exudation subsequent to anti-VEGF therapy. In a
revious study on eyes with diabetic macular edema, Tsuboi
nd colleagues 29 demonstrated that the fluid volume in the
N TYPE 3 MNV 185
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inner retina emerged as the sole significant factor associated
with visual acuity following treatment in a multivariable
analysis. Hence, it could be suggested that the presence of
fluid in the inner retina might damage pathways responsible
for transmitting visual information from the photoreceptor
to the ganglion cells. 

The presence of SRF is also associated with exudation
in neovascular AMD eyes. 28 Although SRF is usually asso-
ciated with a more favorable visual prognosis in neovascu-
lar AMD, this OCT biomarker has been demonstrated to
correlate with poorer visual acuity in Type 3 MNV cases. 17 

Sharma and colleagues 17 conducted a retrospective analy-
sis involving 56 eyes of 49 patients with treatment-naïve
Type 3 MNV. In their study, IRF alone was observed in 31
(55.3%) eyes at baseline, while IRF was present alongside
other compartmental fluids (i.e., SRF and/or sub-RPE fluid)
in 23 eyes. The authors assessed visual outcomes following
the complete resolution of fluid, regardless of the timing of
resolution, with a follow-up period of 36.2 ± 29.1 months.
They found that the final visual acuity differed between pa-
tients with only IRF at baseline compared to those with as-
sociated localization of fluid in other compartments, with
final BCVA that was worse in the latter patients. However,
the latter study had limitations in assessing the impact of
IRF on visual acuity, as it did not offer quantitative data on
IRF. 18 As mentioned earlier, a quantitative evaluation of
this fluid may be crucial for Type 3 MNV, given that all pa-
tients with this type of neovascularization exhibit intrareti-
nal localization of fluid. In our study, after conducting mul-
tivariable analysis, we found that neither the presence nor
the quantity of SRF was correlated with baseline or follow-
up visual acuities. 

Our study has limitations that should be considered when
interpreting our results. The primary limitation is the rel-
atively small sample size. Additionally, the retrospective
study design further restricts the generalizability of our find-
ings. Furthermore, a denser raster scan would have provided
more precise fluid quantification. Despite this, the 19 hori-
zontal B-scan protocol we used effectively covers the entire
macula and offers an overview of the relative proportions of
fluid in different compartments. 

However, our study also has strengths. Importantly, we
employed a deep learning algorithm to segment fluids,
which minimizes susceptibility to inter-reader variability. 
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In summary, the present study showed that eyes with
ype 3 MNV are commonly complicated by IRF at base-

ine. Consequently, in such cases, quantifying the volume
f fluid within retinal layers may hold prognostic signifi-
ance, as our results suggest a potential correlation between
he amount of fluid in the inner retina and visual outcomes.
his observation aligns with speculation in other disorders
here inner retinal fluid presence may disrupt connections
etween photoreceptors and ganglion cells, possibly lead-
ng to visual impairment. 29 Future prospective studies with
xtended follow-up periods could validate our findings and
scertain whether the quantity of retinal fluid in the inner
etina might serve as a biomarker for long-term visual out-
omes, complementing its role in short-term visual prog-
ostication. 
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