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Purpose: To clarify the relationship between variations in posterior vitreous detachments 

(PVDs) and visual prognoses in idiopathic epiretinal membranes (ERMs).

Methods: In this retrospective, observational, and consecutive case series, we observed 

variations in PVDs in 37 patients (mean age, 65.7±11.0 years) with ERMs and followed them 

for 2 years. Three PVD types were found biomicroscopically: no PVD, complete PVD with 

collapse (C-PVD with collapse), and partial PVD without shrinkage, with persistent vitreous 

attachment to the macula through the premacular hole of the posterior hyaloid membrane 

(P-PVD without shrinkage [M]). The best-corrected visual acuity (BCVA) was measured and 

converted to the logarithm of the minimum angle of resolution (logMAR) BCVA at the first 

visit and 2 years later.

Results: No PVD was observed in 16 of the 37 eyes (mean age, 61.3±11.3 years), C-PVD with 

collapse in 11 of the 37 eyes (mean age, 69.1±9.9 years), and P-PVD without shrinkage (M) in 

10 of the 37 eyes (mean age, 69.3±10.9 years). The logMAR BCVA at the first visit was the 

worst in the P-PVD without shrinkage (M) group (0.22±0.35) compared with the no-PVD group 

(−0.019±0.07; P,0.01) and the C-PVD group (0.029±0.08; P,0.05). The logMAR BCVA 2 years 

later was also worst in the P-PVD without shrinkage (M) group (0.39±0.35) compared with the 

no-PVD group (0.04±0.13) and the C-PVD with collapse group (0.03±0.09; P,0.05 for both 

comparisons). The change in the logMAR BCVA over the 2-year follow-up period was worst in the 

P-PVD without shrinkage (M) group (0.17±0.23) compared with the no-PVD group (0.06±0.14) 

and the C-PVD with collapse group (0.0009±0.09; P,0.05 for both comparisons).

Conclusion: Cases with an ERM with a P-PVD without shrinkage (M) had a worse visual 

prognosis than those with an ERM with no PVD and C-PVD with collapse.
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Introduction
Epiretinal membrane (ERM) is the most common retinal disease in adults.1–3 ERMs 

occur spontaneously or secondarily almost always at the macular area and contain 

several cellular types, ie, fibrous astrocytes, retinal pigment epithelial cells, fibrocytes,  

and macrophages,4 as well as substantial collagen.5 Shrinkage of the ERM causes 

macular pucker and subsequent symptoms of visual loss and metamorphopsia. The 

symptoms of the ERM vary from none to severe. Generally, there are minimal symp-

toms of visual loss and metamorphopsia. In the natural history, the progression of 

pathology and symptoms of ERMs is usually slow. Sidd et al reported that 90% of 

eyes with an idiopathic ERM maintained the same level of visual acuity (VA) during 

a 31-month follow-up period.1 However, because certain patients with an idiopathic 

ERM reported visual deterioration, the ERM must be removed to prevent further 
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deterioration and recover the vision. However, the effect of 

vitrectomy is unsatisfactory for advanced cases of ERMs.6,7 

Early vitrectomy should be indicated in certain cases with 

idiopathic ERMs. Thus, we need to determine both what 

types of ERMs progress rapidly among the idiopathic ERMs 

and the candidates for early vitrectomy.

Many reports have clarified that posterior vitreous detach-

ments (PVDs) are strongly associated with the formation of 

ERMs.1,8–10 Although some reports have mentioned that the 

prognosis is based primarily on the findings of optical coher-

ence tomography (OCT),11–13 few reports have mentioned 

an association between the PVD type and the prognoses of 

ERMs.9 We previously presented several cases of the macular 

disease in which the visual prognosis was considered to be 

affected by a certain type of partial PVD.14

The purpose of the current study was to clarify the relation-

ship between the PVD type and visual prognoses in idiopathic 

ERMs and identify the candidates for early vitrectomy among 

them.

Methods
We observed variations in PVDs by both biomicroscopy and 

OCT in the eyes of 37 patients (mean age, 65.7±11.0 years) 

with idiopathic ERMs and followed the patients for 2 years. 

The PVD variations were classified biomicroscopically 

according to the PVD classification of Kakehashi et al 

(Figure 1).14,15 The vitreous conditions initially were divided 

into no-PVD and PVD. The PVDs were then classified as 

complete PVDs (C-PVDs) and partial PVDs (P-PVDs). The 

C-PVDs were divided into C-PVDs with collapse and without 

collapse, and the P-PVDs into P-PVD with shrinkage of the 

posterior hyaloid membrane (P-PVDs with shrinkage) and 

without shrinkage of the posterior hyaloid membrane (P-PVDs 

without shrinkage). The P-PVDs without shrinkage have a 

subtype with vitreous gel attachment through the premacular 

hole in the posterior hyaloid membrane to the macula (P-PVDs 

without shrinkage [M]). Biomicroscopy results showed that 

ERM cases with P-PVDs without shrinkage (M) had a persis-

tent vitreous attachment to the macula through the premacular 

hole of the posterior hyaloid membrane (Video S1) but no 

apparent vitreous traction on OCT images (Figure 2).

The cases of the classic vitreomacular traction syndrome 

were classified as a P-PVD with shrinkage (Figure 3), which 

were excluded from the current study, because the visual 

prognosis of ERM cases with vitreomacular traction syn-

drome is not good and requires vitreous surgery.7,16,17 We 

need to determine the visual prognosis of the other types of 

idiopathic ERMs.

The best-corrected VA (BCVA) was measured several 

times during the 2-year follow-up period. The BCVA was 

Figure 1 Classification of posterior vitreous detachments (PVDs) by slit-lamp biomicroscopy.
Abbreviations: No PVD, no posterior vitreous detachment; C-PVD without collapse, complete posterior vitreous detachment without collapse; C-PVD with collapse, 
complete posterior vitreous detachment with collapse; P-PVD with shrinkage, partial posterior vitreous detachment with shrinkage of the posterior hyaloid membrane; 
P-PVD without shrinkage, partial posterior vitreous detachment without shrinkage of the posterior hyaloid membrane; P-PVD without shrinkage (M), P-PVD without 
shrinkage showing vitreous gel attachment to the macula through the premacular hole in the posterior hyaloid membrane.
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converted to the logarithm of the minimum angle of resolution 

(logMAR) units, and the BCVA at the first visit and 2 years 

later were compared in each case. The cases with corneal opac-

ity, cataract, and vitreous opacity that interfered with biomi-

croscopy and OCT were excluded. The cases with other retinal 

diseases, such as diabetic retinopathy, hypertensive retinopathy, 

retinal vein occlusion, and high myopia and those with a his-

tory of uveitis and ocular surgery, were also excluded.

All values were expressed as mean ± standard deviation. 

The Mann–Whitney U-test and Steel’s test were used for 

comparisons between each group. Excel Tokei 2006 software 

(Social Survey Research Information Co., Ltd., Tokyo, Japan) 

was used for statistical analyses. P,0.05 was considered 

statistically significant. The study protocol was approved by 

ethics committees of our institution, and informed consent 

was obtained from all participants. This research adhered to 

the tenets of the Declaration of Helsinki.

Results
We observed the following three types of PVDs: no-PVD, 

C-PVD with collapse, and P-PVD without shrinkage (M) 

in this study. No case had a C-PVD without collapse. All 

cases with a P-PVD without shrinkage were categorized as 

a P-PVD without shrinkage (M).

At the first visit, no PVD was observed in 16 of the 37 

eyes (mean age, 61.3±11.3 years), a C-PVD with collapse in 

11 of the 37 eyes (mean age, 69.1±9.9 years), and a P-PVD 

without shrinkage (M) in 10 of the 37 eyes (mean age, 

69.3±10.9 years). Each PVD type did not change over the 

2-year follow-up period.

At the first visit, the logMAR BCVA was the worst in 

the P-PVD without shrinkage (M) group (0.22±0.35) com-

pared with the no-PVD group (−0.019±0.07; P,0.01) and 

the C-PVD with collapse group (0.029±0.08; P,0.05). Two 

years later, the logMAR BCVA remained the worst in the 

P-PVD without shrinkage (M) group (0.39±0.35) compared 

with the no-PVD group (0.04±0.13) and the C-PVD group 

with collapse (0.03±0.09; P,0.05 for both comparisons). The 

logMAR BCVA in the P-PVD group without shrinkage (M) 

(0.17±0.23) deteriorated significantly (P,0.05) during the 

2-year follow-up period. However, the logMAR BCVA did 

not deteriorate significantly in the no-PVD group (0.06±0.14) 

Figure 2 OCT image of an ERM case with P-PVDs without shrinkage (M).
Notes: An epiretinal membrane (white arrow) is seen clearly by optical coherence tomography, but vitreous gel traction on the macula is hardly detected except for just in 
front of the macula (yellow arrow). However, biomicroscopy shows chronic vitreous traction on the macula as a posterior vitreous detachment (PVD) type of partial PVD 
without shrinkage (M). The white box shows scan direction form nasal to temporal.
Abbreviations: N, nasal; S, superior; T, temporal; I, inferior.

Figure 3 A case of classic vitreomacular traction syndrome classified as partial 
posterior vitreous detachment with shrinkage.
Note: a table top-type tractional retinal detachment is seen clearly by optical 
coherence tomography.
Abbreviations: N, nasal; S, superior; T, temporal; I, inferior. 
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and the C-PVD with collapse group (0.0009±0.09) during 

the 2-year follow-up (Figure 4).

Discussion
Among all types of idiopathic ERMs, the visual prognosis 

is the worst in the idiopathic ERM cases complicated by 

the classic vitreomacular traction syndrome.7,16,17 Both 

tangential vitreous traction and anteroposterior vitreous 

traction are exerted on the macula in those cases. There-

fore, in those cases with classic vitreomacular traction 

syndrome, the recommendation is to remove the ERM to 

maintain or recover vision. It is easy to diagnose idiopathic 

ERMs with classic vitreomacular traction syndrome on 

OCT images.

In the current study, we excluded cases with the classic 

vitreomacular traction syndrome and then identified three 

types of PVDs in ERM cases: no PVD, C-PVD with collapse, 

and P-PVD without shrinkage (M). In these cases, we did not 

find anteroposterior vitreous traction on the OCT images. We 

observed tangential traction on the macula on OCT images 

but did not observe anteroposterior vitreous traction alone 

in these cases. This may be due to the resolution limitation 

of SD-OCT. The vitreous is mobile and most cases have 

few extracellular matrices and a large amount of water. 

Meticulous vitreous biomicroscopy is needed to evaluate 

Figure 4 The visual prognosis in each group.
Notes: The logarithm of the minimum angle of resolution of the best-corrected 
visual acuity (logMAR BCVA) is worst in the P-PVD without shrinkage (M) group 
compared with the no-PVD group and the C-PVD with collapse group. The logMAR 
BCVA 2 years later is also worst in the P-PVD without shrinkage (M) group compared 
with the no-PVD group and the C-PVD group. The logMAR BCVA has deteriorated 
significantly during the 2-year follow-up period in the P-PVD group. However, in 
the no-PVD group and the C-PVD with collapse group, the logMAR BCVA has not 
deteriorated significantly during the 2-year follow-up. *P,0.05, **P,0.01.
Abbreviations: PVD, posterior vitreous detachment; P-PVD, partial posterior 
vitreous detachment; C-PVD, complete posterior vitreous detachment.

weak and chronic anteroposterior vitreous traction on the 

macular (Video S1).

Jaffe18 initially reported this type of vitreous pathology, 

and Sebag and Balazs later confirmed it by in vitro slit-lamp 

microscopy.19 We also confirmed this vitreous pathology in 

vivo by scanning laser ophthalmoscopy (Video S2).20 In the 

current study, we found that idiopathic ERMs with a P-PVD 

without shrinkage (M) had the worst visual prognosis com-

pared with the other types of ERMs, possibly because of the 

chronic weak vitreous traction exerted on the macula. We also 

theorized that certain cells, such as macrophages or pigment 

epithelial cells, can migrate via the vitreous to the macula. 

Cracking of the internal limiting membrane can also occur as 

the result of chronic vitreous traction, facilitating the migra-

tion of glial cells from the retina to the macula via the crack. 

We should consider removing ERMs in their early stage in 

cases of ERMs with a P-PVD without shrinkage (M).

Other types of ERMs can be treated without surgery 

because the vision tends to remain unchanged for a long 

time. In the current study, ERMs with no PVD and C-PVD 

with collapse were associated with minimal deterioration of 

the logMAR BCVA for over 2 years. An examination of the 

vitreoretinal interface and retinal layer, especially the pho-

toreceptor inner/outer segment junction line and cone outer 

segment tip line, using OCT is important for determining 

the diagnosis, natural course, and surgical prognosis of the 

ERMs.7,13,21–23 In addition to these OCT examinations, basic 

slit-lamp vitreous biomicroscopy is also important for this 

purpose, particularly in the early stage.

Even though the results were statistically significant, a large 

sample size and a long and relatively frequent observation period 

are necessary in future investigations to provide more powerful 

evidence. Since vitrectomy is associated with complications, the 

candidates for early surgery should be carefully identified.

Conclusion
ERMs with a P-PVD without shrinkage (M) had the worst 

visual prognosis compared with ERMs with no PVD and 

a C-PVD with collapse. Chronic vitreous traction on the 

ERM may cause the poor visual prognosis associated with 

ERMs. Correct diagnosis of the type of PVD by OCT and 

vitreous biomicroscopy is important not only to evaluate the 

visual prognosis but also to determine the need for surgery 

to remove idiopathic ERMs.
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