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Abstract
● AIM: To evaluate the vitreomacular interface in cases 
with wet age-related macular degeneration (AMD) and to 
compare them to eyes with dry AMD and normal eyes.
● METHODS: This was a cross-sectional comparative 
study that included 87 eyes with wet AMD, 42 eyes with dry 
AMD and 40 eyes without AMD as a control group. Optical 
coherence tomography (OCT) examination was performed 
for all patients to assess the vitreomacular interface.
● RESULTS: In the wet AMD group, 34.5% of cases had 
vitreomacular adhesion (VMA). Only 14.3% of dry AMD 
cases and 10% of control cases had VMA. There was a 
significant difference between the control group and the 
wet AMD group (P=0.004) as well as the dry and wet AMD 
group (P=0.017). There was also a significant difference 
between the incidence of VMA in patients with subretinal 
choroidal neovascularization (CNV, type 1) and intraretinal 
CNV (type 2 or type 3) (P=0.020). 
● CONCLUSION: There is an association between pos-
terior vitreous attachment and AMD. There is also an in-
creased incidence of VMA with intra-retinal CNV.
● KEYWORDS: age-related macular degeneration; vitreomac-
ular interface; optical coherence tomography; macula
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INTRODUCTION

A ge-related macular degeneration (AMD) is a major cause 
of legal blindness in developed countries[1]. Genetic 

factors, ageing, ischemia and environmental factors are 
considered the main important etiological factors of AMD[2]. 
Despite intensive basic and clinical research, the pathogenesis 

and risk factors for AMD are incompletely characterized[3]. 
Recent studies have shown, using optical coherence tomo-
graphy (OCT), that central attachment of the posterior hyaloid 
membrane to the retina, that is, the vitreomacular adhesion 
(VMA), is more frequently observed in exudative AMD than 
in control eyes[4-5], supporting the idea that there may be an 
association between VMA and exudative AMD. Different 
hypothesis have been formulated to explain the role of VMA 
in AMD, focusing on both mechanical and biochemical factors 
underlying the observed phenomenon[6]. Yet whether VMA is 
associated with an increased rate of progression to advanced 
AMD or a secondary phenomenon to the actual choroidal 
neovascularization (CNV) has yet to be determined. 
There have been no reports that investigate the state of the 
vitreomacular interface in different subtypes of CNV. In 
addition, there have been limited studies that have studied 
this relationship in dry AMD and its different presentations[7]. 

The current study was conducted to determine the association 
of the posterior vitreous face and exudative AMD, focusing 
especially on the various CNV subtypes. The study also 
aimed at limiting confounding factors by excluding diabetics, 
pseudophakics and patients with previous intravitreal inje-
ctions.
SUBJECTS AND METHODS
This study is a prospective non-interventional cross-sectional 
comparative study that was conducted at Main University 
Hospital, Alexandria, Egypt. The study adhered to the tenets of the 
Declaration of Helsinki and was approved by the Institutional 
Review Board. All study participants gave informed consent 
before enrollment.
The subjects consisted of consecutive patients who visited 
the Outpatient Retina Clinic at Alexandria Main University 
Hospital, Alexandria, Egypt between June 2012 and December 
2014. 
Eligibility criteria were: 1) age >50 years of age; 2) exudative 
and dry AMD proven by clinical examination, OCT examin-
ation and fluorescein angiography (FA); 3) control groups 
included a group of age-matched volunteers with no ocular 
pathology. Exclusion criteria were: 1) intraocular surgery 
including cataract surgery, IV injection or naïve lasers in the 
last 6mo; 2) diabetes mellitus; 3) myopia more than -6 D and 
hyperopia more than +6 D; 4) presence of active uveitis.
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Patients with AMD underwent FA exam and fundus color 
photographs. OCT examination was done through a dilated 
pupil using commercially available Spectralis OCT Heidelberg 
engineering, Germany. A 5 Line Raster protocol was used in 
all patients. Additionally if the vitreomacular interface was 
not clearly visualized an additional macular cube 512×128 
protocol was used. In all patients a 30 degree long scan was 
performed horizontally to cut through the macula all the way to 
the optic disc to help differentiate complete posterior vitreous 
detachment (PVD) from partial PVD.
The type of AMD was classified into dry and wet AMD. 
Wet AMD was classified primarily based on OCT criteria 
using a modification of the classification first proposed by 
Gass[8] and then by Freund et al[9]. The previous classification 
described three distinct types of CNV; type 1 where the 
CNV is mainly sub-retinal pigment epithelium (RPE), type 
2 where the CNV is above the RPE in the subretinal space 
and type 3 which describes intraretinal neovascularization 
or retinal angiomatous proliferation (RAP). We used a slight 
modification to the Freund classification to categorize our 
cases into sub-retinal choroidal neovascularization (SR-
CNV) and intraretinal choroidal neovascularization (IR-CNV). 
Sub-retinal type is associated mainly with subretinal fluid and 
very rarely intr-aretinal fluid and conforms to type 1 CNV 
categorized by Freund et al[9]. The intraretinal type describes 
a CNV that disrupts the RPE or any case where there is no 
clear delineation between the CNV and inner retina. It is more 
frequently associated with intraretinal fluid and incorporates 
both type 2 and type 3 CNV. The lesions were also classified 
according to the presence or absence of any fluid activity into 
active or inactive based on a combined analysis of their OCTs 
and FA. The reason for the modified criteria is our inability to 
perform indocyanine green angiography (ICGA) early in the 
course of the study to diagnose type 3 CNV and any possible 
diagnosis based on FA and OCT criteria would probably be 
inaccurate. For mixed lesions, the CNV was classified based 
on the predominant CNV subtype. The vitreomacular interface 
was classified into vitreomacular traction (VMT), VMA and 
no VMA based on the VMT study group classification[10]. An 
illustration of the different CNV subtypes and vitreomacular 
interfaces can be seen in Figure 1.
Statistical Analysis  Data were fed to the computer and analyzed 
using IBM SPSS software package version 20.0. Qualitative 
data were described using number and percent. Quantitative 
data were described using range (minimum and maximum), 
mean, standard deviation and median. Comparison between 
different groups regarding categorical variables was tested 
using Chi-square test. When more than 20% of the cells have 
expected count less than 5, correction for Chi-square was 
conducted using Monte Carlo correction. The distributions of 
quantitative variables were tested for normality. If it reveals 

normal data distribution, parametric tests was applied. If the 
data were abnormally distributed, non-parametric tests were 
used. For normally distributed data, comparison between more 
than two populations were analyzed with the F-test (ANOVA). 
For abnormally distributed data, Kruskal-Wallis test was used 
to compare between different groups and pair wise comparison 
was assessed using Mann-Whitney U test. Significance of the 
obtained results was judged at the 5% level. 
RESULTS
Demographic and Clinical Data  A total of 169 eyes were 
included in this study. The study included 42 eyes with dry 
AMD, 87 eyes with wet AMD and 40 control eyes. Table 1 
summarizes the demographic data for the different groups. 
There was no significant difference in age and sex between 
all three groups. Similarly there was no significant difference 
between the 3 groups with respect to intraocular pressure 
(IOP) and spherical equivalent. However, the visual acuity 
was significantly worse in the wet AMD group (1.3 logMAR) 
compared to the dry AMD group (0.4 logMAR) and to the control 
group (0.1 logMAR) (Tables 1, 2). 
Both the wet AMD group and the dry AMD group were 
categorized based on their characteristics. In the wet AMD 
group (Table 3) 68 cases were active whereas 19 cases did not 
show any signs of fluid activity whether by FA or by OCT. In 
addition there were 44 cases with subretinal CNV and 43 cases 
with intraretinal CNV. In eyes classified as having dry AMD 
30 patients had drusen and/or pigmentary abnormalities and 12 
patients had geographic atrophy.
Vitreomacular Interface  The vitreomacular interface was 
studied in the different groups as illustrated in Tables 4, 5. The 

Figure 1 Figure illustrating the vitreomacular interface in diff-
erent types of wet AMD  A: Type 1 CNV with subretinal fluid and 
no VMA, probably a PVD; B: Type 2 CNV with intraretinal fluid with 
VMA.
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incidence of VMA was higher in cases of wet AMD (34.5%) 
compared to cases with dry AMD (14.3%) and control cases 
(10%). There was a statistically significant difference between 
the wet AMD group and the control group (RR 5.80; 95%CI, 
2.245-14.983; P=0.000). In addition there was a statistically 
significant difference between the wet AMD group and the 
dry AMD group (P=0.017). However no difference was found 
between the control and dry AMD groups (RR 1.200; 95%CI, 
0.366-3.932, P=0.763).  
Table 6 shows the relation between VMA and different wet 
AMD characteristics. No differences were seen between the 
active and non-active CNV groups. There was a statistically 

significant difference in the prevalence of VMA in cases with 
intraretinal CNV (66.7%) compared to cases with subretinal 
CNV (33.3%).
DISCUSSION
Vitreous changes that occur with aging have been previously 
described by Sebag[11-12]. PVD occurs due to age related vitr-
eous liquefaction and weakening of the peripheral vitreoretinal 
adhesions so that by the eight decade 63% of patients have a 
demonstrable PVD[13]. Several large population based studies 
have verified the role of cigarette smoking, genetics, age and 
diet in the development of AMD. In addition the age-related 
eye disease study (AREDS) study demonstrated that unilateral 
large drusen, multiple bilateral intermediate drusen or a CNV 
in the contralateral eye are all risk factors for the development 
of severe or advanced AMD[14-17]. However, differences 
in phenotype and grading of AMD in both eyes cannot be 
explained by environmental and genetic factors alone. A paired 
eye study showed that 24.4% of patients had wet AMD in only 
one eye and no signs of AMD or wet AMD in the fellow 
eye [18]. Additional ocular conditions, including the position 
of the posterior vitreous cortex, may be responsible for 
this difference, besides time-related differences in disease 
onset.  

Table 2 Comparison between the studied groups according to different clinical parameters

Clinical parameters Control (n=40) Dry AMD (n=35) Wet AMD (n=87) Test of significance P
Intraocular pressure 

Min-max 9.0-22.0 10.0-19.0 10.0-19.0
F=1.283 0.280  sx ± 14.40±3.87 13.54±2.06 13.67±2.07

Median 14.0 13.0 14.0
Spherical equivalent

Min-max -2.0 to +5.0 -3.0 to +4.0 -4.25 to +4.0
KWχ2=0.153 0.927  sx ± 0.84±1.67 0.74±1.87 0.66±1.71

Median 0.75 1.0 1.0
Visual acuity
  sx ± 0.11±0.07 0.61±0.54 1.31±0.65 KWχ2=101.028a <0.001a

Median 0.10 0.40 1.30
P1<0.001a, P2<0.001a, P3<0.001a

aStatistically significant at P<0.05; P1: P value for Mann-Whitney U test for comparison between control and dry AMD 
group; P2: P value for Mann-Whitney U test for comparison between control and wet AMD group; P3: P value for Mann-
Whitney U test for comparison between dry AMD and wet AMD group. KWχ2: Chi-square for Kruskal-Wallis test; F: F- 
test (ANOVA).

Table 1 Comparison between the studied groups according to demographic data                                                   n (%)

Parameters Control (n=40) Dry AMD (n=42) Wet AMD (n=87) Test of significance P
Sex χ2=1.444
M 27 (67.5) 31 (73.8) 55 (63.2)

0.486
F 13 (32.5) 11 (26.2) 32 (36.8)

Age
Min-max 51.0-78.0 50.0-82.0 50.0-74.0

F=1.487 0.229sx ± 61.53±6.63 63.98±9.82 63.52±5.37
Median 60.0 64.0 65.0

χ2: Chi-square test; F: F-test (ANOVA).

Table 3 Distribution of the studied cases according to wet AMD 
characteristics in wet AMD group                                               n=87
Parameters n %
CNV activity (OCT&FA)

Active 68 78.2
Not active 19 21.8

CNV type (OCT)
Subretinal CNV (type 1) 44 50.6
Intraretinal CNV (types 2 and 3) 43 49.4

OCT: Optical coherence tomography; FA: Fluorescein angiography; 
CNV: Choroidal neovascularization.

Vitreomacular interface in AMD
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In our study we categorized patients into three groups; normal 
eyes, eyes with wet AMD and eyes with dry AMD. The 
percentage of VMA in the control group was 10%, 14.3% 
in the dry AMD group and 34.5% percent in the wet AMD 
group. The percentage of VMA in cases of exudative AMD 
was significantly higher than in cases of dry AMD and the 
control group. These results are similar to other studies that 
measured the association between VMA and AMD. Six studies 
of AMD detailed the prevalence of VMA[4,7,18-21]. A summary of 
the different studies and their comparison to the present study 
can be found in Table 7. These studies specifically studied the 
interaction between the vitreomacular interface and AMD and 
usually included a control group, such as the unaffected fellow 
eye or eyes with dry AMD. A Meta-analysis that grouped these 
studies together showed that the overall prevalence of VMA 
in patients with wet AMD was 22.6% (n=654), 9.5% (n=327) 
in dry AMD, and 7.7% (n=261) in unaffected control eyes. 
The rate of VMA was higher than controls in each of these 
reports[22]. The study also showed that eyes with wet AMD 
were 2.15 times more likely to have VMA than controls (95% 
CI, 1.34-3.48; P=0.002). In addition compared to the dry AMD 

group they were 2.54 times more likely to have VMA, but this 
difference was not significant (95%CI, 0.88-7.36; P=0.09). 
Our study also showed no relationship between VMA and dry 
AMD. When compared to the control group the incidence of 
VMA was the same. A subgroup analysis of early dry AMD 
(drusen) and more advanced AMD (geographic atrophy) failed 
to show any significant difference between them in terms 
of VMA. There were two previous controlled studies that 
studied VMA in cases of dry AMD: one showed an increased 
prevalence of VMA[21] and the other a reduced prevalence[4]. 

A Meta-analysis[22] of both studies combined showed that the 
likelihood of having VMA was 1.23 times that of controls, but 
this difference was not statistically significant (95% CI, 0.74-
2.36; P=0.53). 
The OCT findings in our study showed that a localized 
vitreous adhesion is associated with a high incidence of CNV. 
A subgroup analysis of our cases showed a significantly higher 
percentage of VMA with cases having intraretinal CNV as 
opposed to subretinal CNV. The intraretinal CNV also had 
a significantly worse VA. The paper by Mojana et al[21] had 
previously shown a higher incidence of VMA in cases with 

Table 6 Relation between VMA and wet AMD characteristics                                                                           n (%)

CNV activity VMA (n=30) No VMA (n=57) χ2 P
CNV activity (OCT&FA)

Active 23 (76.7) 45 (78.9)
0.060 0.807

Not active 7 (23.3) 12 (21.1)
CNV type (OCT)

Subretinal (type 1) 10 (33.3) 34 (59.6)
5.445a 0.020a

Intraretinal (types 2 and 3) 20 (66.7) 23 (40.0)

VMA: Vitreomacular adhesion; AMD: Age-related macular degeneration; OCT: Optical coherence tomography; FA: 
Fluorescein angiography; χ2: Chi-square test; FE: Fisher exact test; aStatistically significant at P<0.05.

Table 4 Comparison between the studied groups according to VMA                                                                n (%)

Parameters Control (n=40) Dry AMD (n=42) Wet AMD (n=87) χ2 P
VMA or no VMA
VMA 4 (10.0) 6 (14.3) 30 (34.5)

11.815a 0.003a

No VMA 36 (90.0) 36 (85.7) 57 (65.5)
Sig. bet. Grps FEP1=0.738, χ2P2=0.004a, χ2P3=0.017a

VMA: Vitreomacular adhesion; AMD: Age-related macular degeneration; χ2: Chi-square test; FE: Fisher exact test; 
P1: P value for comparing between control and dry AMD group; P2: P value for comparing between control and wet 
AMD group; P3: P value for comparing between dry AMD and wet AMD group. aStatistically significant at P<0.05.

Table 5 Analysis of complete posterior vitreous detachment and VMA in wet and dry AMD
Vitreomacular
 interface Variable Risk ratio

95%CI
P

Lower bound Upper bound
VMA Dry AMD 1.200 0.366 3.932 0.763

Wet AMD 5.800 2.245 14.983 <0.001a

Control 1 Reference
No VMA Dry AMD 1.029 0.646 1.638 0.906

Wet AMD 1.657 1.089 2.521 0.018a

Control 1 Reference

VMA: Vitreomacular adhesion; AMD: Age-related macular degeneration. aStatistically significant at P<0.05. 
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minimally classic lesions compared to occult and classic 
CNVs. A paper studying AMD in Japanese patients showed 
that eyes with typical AMD have less PVD than controls 
but that the frequency of PVD was not different between the 
polypoidal choroidal vasculopathy (PCV) eyes and the control 
eyes[7]. Of importance, Freund et al[9], considered that PCV 

might be considered as a variant of type 1 CNV and therefore 
our results obtained for subretinal or type 1 CNV could have 
been influenced by the presence of PCV.  
Type 2 CNV as classified by Freund describes a CNV complex 
that is located above the RPE complex and invades the inner 
retina[9]. It is a more aggressive and visually debilitating 

Table 7 Summary of previous studies looking at the vitreomacular interface in cases of wet AMD
Study Study design Patients Demographics Vitreomacular interface Other

Krebs et al[4],
2007

P r o s p e c t i v e 
observational 
case series

163 eyes from 82 subjects (50 
eyes with exudative AMD, 57 
with nonexudative AMD and 
56 control eyes)

Mean age was 74y (range 
55-89y)

Partial PVD seen on OCT was 
present in 36% of eyes with 
exudative AMD compared with 
7% of eyes with nonexudative 
AMD (P<0.001) and 11% of 
control eyes (P=0.002)

The location of the persistent adhesion 
was always in the foveal region non-
exudative and control eyes. In the 
exudative AMD group it was in the fovea 
in 15/50 eyes, all of them with subfoveal 
CNV

Mojana et al[21], 
2008

Retrospective, 
observational, 
case-cont ro l , 
interventional 
case series

170 eyes of 94 patients (61 
with exudative AMD, 59 with 
non exudative and 50 control 
eyes)

Average age 79 for pati-
ents with exudative, 75 
for patients with non 
exudative AMD and 72 
in the control group

Hyaloid adhesion was present 
in 27.8% of patients with 
exudative AMD, 25.4% of 
patients with non exudative 
AMD and 16% of control eyes

Both exudative and nonexudative AMD 
were significantly more likely to have 
VMA (OR 6.3 exudative vs control and 
3.2 (P=0.0012) for nonexudative vs 
control (P=0.014)
Minimally classic lesion showed higher 
incidence of VMA than classic lesions 
(OR 7.7; P=0.0077)  and occult (OR 7.0; 
P=0.0327)

Robison et al[20],
2009

Retrospective 
observational 
case series

29 treatment naïve patients 
with active (wet AMD) in one 
eye and active nonexudative 
( d r y )  A M D  w h o  w e r e 
compared to 10 previously 
untreated patients with end 
stage geographic atrophy in 
one eye and end stage fibrotic 
disciform scar in the other 
eye.

Subjects  with act ive 
AMD, the mean age was 
79.4
Group with end stage 
AMD, the mean age was 
85.1

PVD in eyes with nonexudative 
AMD was 20 (69%) of 29, 
compared with 6 (21%) of 29 
with active exudative AMD
VMA was present in 38% of 
eyes with exudative AMD and 
10% of eyes with nonexudative 
AMD (P=0.08)

Pseudophakia was present in 52% of eyes 
with active exudative AMD
No significant difference between 
presence and absence of VMA in eyes 
with disciform scar and geographic 
atrophy

Lee et al[18], 
2009

Retrospective 
observational 
case series
Paired eye study

502 eyes from 251 conse-
cutive patients with wet AMD 
in one eye and the fellow eyes 
had dry AMD in 182 eyes and 
no AMD in 69 eyes.

Mean age 68y Eyes with exudative AMD 
(18.7%) had a significantly 
higher incidence of VMA than 
fellow eyes (P=0.007)

In the VMA group classic type CNV 
occurred in 38% and occult  CNV 
occurred in 52% of patients. There was 
no significant difference between both 
subtypes (P=0.968)

Nomura et al[7],
2011

Retrospective 
observational, 
c a s e  c o n t r o l 
study

378 eyes from 302 subjects 
(132 with typical AMD, 126 
with PCV and 120 control 
eyes)

Age in typical AMD was 
75.3
PCV was 72
Control eyes was 71.3

In typical AMD VMA tended 
to be higher 12.2% in typical 
AMD compared to  7% in 
control eyes (P=0.099)
In PCV eyes VMA as 8.3%, 
same as control eyes (P=0.615)

In a paired eye study in eyes with typical 
AMD; VMA was observed in 7 eyes 
(17.5%) with wet AMD and 3 (7.5%) 
fellow eyes
In the paired eye study eyes with PCV 
had similar VMA as their fellow eyes 
(P=0.67)

Waldstein et al[23], 
2012

Prospective 4y 49 patients with AREDS 
category 4 AMD

Mean age of patients was 
74.8 (range 58-88.5)
Pseudophakic (8%)

18% of eyes (9 of 49) showed 
VMA
33% of eyes that had VMA 
developed CNV. In patients 
with no VMA the percentage of 
patients developing CNV was 
38%. There was no significant 
difference between both groups

37% of eyes developed CNV during the 
4 year interval. Occult CNV developed 
in 56% of cases, RPA in 11%, minimally 
classic CNV in 28% and hemorrhagic 
CNV in 6%

Present study, 
2015

Retrospective, 
observational 
study

40 control eyes, 42 dry AMD 
eyes and 87 wet AMD eyes

No pseudophakics
Mean age was 64 in dry 
AMD cases, 63.5 in wet 
AMD cases and 61.5 in 
control group

10% VMA in control eyes, 
14.3% in dry AMD eyes and 
34.5% in wet AMD eyes

No significant difference with regards to 
activity
Increased incidence of VMA in mixed, 
type 2 and type 3 CNV

AMD: Age-related macular degeneration; CNV: Choroidal neovascularization; VMA: Vitreomacular adhesion; PVD: Posterior vitreous 
detachment; AREDS: Age related eye disease study; PCV: Polypoidal choroidal vasculopathy; RAP: Retinal angiomatous proliferation.

Vitreomacular interface in AMD



Int J Ophthalmol,    Vol. 10,    No. 2,  Feb.18,  2017        www.ijo.cn
Tel:8629-82245172     8629-82210956        Email:ijopress@163.com

251

subtype as compared to type 1 which is localized in the sub-
RPE space. Although no explanation has been described in 
previous literature we hypothesize that the inflammatory and 
ischemic changes induced by the VMA favor the development 
of this severe variant. It is also possible that these changes span 
the entire length of the retina (inner and outer) and therefore 
explain the intraretinal invasion. However, we did not identify 
any cases of type 3 CNV or RAP. Confirmation is usually 
based on ICGA studies which were not available at our facility 
and we relied mainly on FA and OCT. There is a possibility 
that some of our type 2 cases were in fact RAP and further 
studies are needed to study the vitreomacular interface with 
regards to this subtype of wet AMD. We also did not include a 
separate group for cases with a mixed pathology and classified 
cases based on the predominant CNV type. It is our belief that 
cases with mixed lesions behave based on the predominant 
pathology which in turn would affect the interaction with the 
vitreomacular interface.
Our study also failed to show any significant difference 
between the activity of the CNV and VMA. A previous study 
by Robison et al[20] showed that PVD is highly associated 
with nonexudative AMD whereas VMA is related strongly to 
exudative AMD. He hypothesized that the VMA was inducing 
active VEGF secretion and continued activity of the CNV. 
Therefore the VMA was acting as a pro-angiogenic factor. 
Perhaps these differences could be explained by differences in 
baseline criteria where the mean age was 63.5 and 64 in our 
study compared to 79.4 and 85.1 in the study by Robison et 
al[20], in the active and inactive groups respectively. The older 
age group in the non-active group could explain the higher 
percentage of PVD. Another difference was the number of 
cases. His study also included 15 pseudophakics in the active 
group and 12 in the non-active group whereas our study 
excluded pseudophakics. He also used both eyes for some of 
his patients whereas we only used one. 
Sebag et al[24] recently proposed a unifying concept of vitreo-
retinal diseases. The anomalous attachment of the vitreous 
could, in theory, exert a tractional effect. He postulated that this 
pathogenic mechanism is the initiating event in diseases such 
as retinal tears and detachments, macular holes and pucker, 
and advanced proliferative diabetic vitreoretinopathy. The 
results of our study as other studies suggest that in eyes with 
AMD, anomalous PVD could be a significant risk factor for 
progression from nonexudative to exudative forms of AMD. 
Whether this is a causal relationship or an association is yet to 
be determined. 
There are several proposed mechanisms of how a VMA might 
induce the progression of AMD. It might be due to a chronic 
low grade inflammation that is induced by the mild traction 
leading to the development of advanced AMD[25-27]. This theory 
might also partially explain the presence of a higher percentage 

of VMA in patients with intraretinal CNV whereby the 
inflammation induces of trans-retinal weakening allowing the 
subretinal CNV to penetrate into the inner retina. It might also 
be the other way around whereby the intraretinal CNV creates 
a trans-retinal inflammation that prevents the posterior vitreous 
from detaching. Another possible theory is that the presence of 
an attached posterior vitreous leads to a state of hypoxia and 
decreased nutrition which in turn leads to increased progression 
of AMD. In addition, it might also result in the entrapment of 
several cytokines including vascular endothelial growth factor 
that might lead to the development of CNV. This might also 
explain why patients with wet AMD and VMA respond less to 
anti-VEGF drugs and require more injections because of the 
combined effect of a higher concentration of cytokines and 
because of the inability of the drug from reaching adequate 
concentrations at the macular area. Recent analysis from the 
EXCITE study showed that patients with VMA that developed 
a PVD showed better response than patients with sustained 
VMA[28-31]. Sebag and Hageman[32] emphasized that there 
are many embryologic, molecular, and structural similarities 
between the Bruch membrane and the internal limiting 
lamina of the retina, and thus it is likely patients who have 
VMA also have a weakened Bruch’s membrane that not only 
allows for the progression to wet AMD but also allows for the 
development of intraretinal CNV.
However despite the wealth of information, the exact contri-
bution of vitreoretinal adhesion in the macula remains unce-
rtain, and future investigations should explore the exact nature 
of these events. It will also be important to prove causality 
and that the VMA is the inciting factor and not a secondary 
adhesion because of the inflammatory state induced by the 
CNV. Perhaps the emergence of pharmacologic vitreolysis[33-35] 
to induce a PVD can help answer these questions and help 
elucidate its role as a prophylactic medication to protect against 
exudative AMD.
Our study also has several drawbacks. The small number of 
patients that were used, the lack of ICGA to help identify 
cases of PCV and RAP, the fact that many patients presented 
in advanced stages of the disease despite never receiving any 
treatments and the phakic nature of several of our patients 
who had significant cataracts that made imaging difficult. 
Despite these drawbacks there were certain factors that gave 
strength to this study namely the stringent selection criteria 
and the presence of a large control group. Patients with a 
previous history of intravitreal injections or intraocular surgery 
were excluded to remove confounding factors that might be 
responsible for inducing a PVD and in turn affect the disease 
course and pathogenesis. 
In summary, compared with large epidemiologic studies 
examining risk factors of severe AMD like cigarette smoking, 
hereditary factors, large drusen, and pigmentary changes, the 
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number of participants was small in the current study. The 
largest meta-analysis dealing with this topic had a pooled 
number of 155 cases[22]. However, even in this small group, we 
found a significant correlation between vitreoretinal adhesion 
and wet AMD. We further found a correlation with intraretinal 
CNV. Further studies with more participants observed long-
itudinally over a longer period are required to validate our 
observations about the importance of vitreoretinal adhesion 
as a potential risk factor for exudative AMD. It is necessary 
to determine whether an attached posterior vitreous cortex is 
indeed a pathogenic factor or whether it is only an association. 
Furthermore, by correlating the findings with other known risk 
factors, future studies may help elucidate which of the several 
theories proposed above may explain the observations of this 
study.
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