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A B S T R A C T   

Purpose: To report non-operative closure of an idiopathic full thickness macular hole (FTMH) spontaneous sec-
ondary to the development of a macular epiretinal membrane (ERM). 
Observations: A 68-year-old woman, with no relevant medical history, and a 6-month history of decreased visual 
acuity in her right eye was diagnosed to have an idiopathic FTMH. The patient refused surgery and the FTMH 
was followed-up for seven years. The spectral domain optical coherent tomography follow-up showed the evo-
lution of the FTMH and its spontaneous closure after development of an ERM. In the presence of an ERM with 
vitreo-papillary detachment, it is possible that the centripetal forces involved helped bring together the edges of 
the macular hole resulting in a possible spontaneous closure. Additionally and separately, the presence of an 
ERM may act as scaffolding for Muller cell migration and consequent macular hole closure. 
Conclusions and importance: Development of an ERM was followed by non-operative FTMH closure in this specific 
case. It is important to note, that this is an extraordinary situation in which the patient had a favorable 
anatomical evolution despite having rejected conventional surgical intervention. Studies aimed at determining 
the mechanisms and situations in which these cases occur could provide answers that help us make more 
appropriate decisions. To our knowledge, the present case is the first in the literature to report a spontaneous 
closure of a FTMH secondary to the appearance and progression of a previously non-existent ERM.   

1. Introduction 

A full thickness macular hole (FTMH) is a defect located in the 
central fovea that can partially or totally compromise the neurosensorial 
retina.1 The incidence and prevalence of MH varies considerably. 
McCannel et al.,reported the incidence to be 7.8 per 100,000 person--
years.2 The reported prevalence is 0.2/1000 in Australia and 3.3/1000 
in the United States.3,4 FTMHs are usually unilateral and tend to affect 
women more frequently between the sixth and seventh decade of life.2 A 
diagnosis of FTMH is based on clinical examination and confirmed by 
optical coherence tomography (OCT).5 Surgical closure is the standard 
of care and it is uncommon for FTMHs to close spontaneously. In the rare 
event of a spontaneous closure, its resolution is related to the size of the 
macular hole.6–8 Even with several advances in imaging, the 

understanding of the precise mechanisms of MH closure remains 
limited. 

An epiretinal membrane (ERM) is the consequence of cellular pro-
liferation and accumulation of fibrous-like tissue over the internal sur-
face of the retina.9 ERMs are mainly idiopathic, but have been associated 
with pre-existing conditions or they can be iatrogenic in origin.9,10 

Multiple investigations describe the coexistence and pathophysiological 
relationship between FTMH and ERM. Posterior hyaloid tangential 
traction release and fibrous tissue proliferation may play a major role in 
spontaneous closure.5,10,11 

The purpose of this article is to report the spontaneous closure of an 
idiopathic grade 4 FTMH, with minimal diameter greater than 400μm, 
secondary to the appearance and progression of a previously non- 
existent ERM documented by spectral domain OCT (SD-OCT). 
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2. Case history 

A 68-year-old female patient presented with a 6-month history of 
decreased vision, central scotoma and metamorphopsia in her right eye 
(RE), that was gradual, painless and progressive. There was no history of 
trauma and no other relevant ophthalmological or medical history. 

The ocular examination demonstrated a best-corrected visual acuity 
(BCVA) of 20/80 and 20/30 for the RE and the left eye (LE) respectively. 
The anterior segment assessment was unremarkable except for an early 
senile cataract (NO2, NC2, C1, P1) in both eyes (OU).12 Posterior 
segment evaluation revealed normal optic discs in both eyes and a Stage 
4 macular hole in the RE.13 

The macular hole dimensions were confirmed by SD-OCT (CIRRUS™ 
HD-OCT 5000). According to the International Vitreomacular Traction 
Study Classification System,5 the MH was defined as a Grade 2B FTMH 
of 282μm (Fig. 1A). Surgical intervention was recommended, however 
the patient decided not to undergo the procedure for personal reasons. 
She however agreed for regular follow-up. Her follow-up visits were 
documented with SD-OCT images over 7.5 years (90 months and 18 
days), as is shown in Fig. 1. 

At the second year of follow-up, the patient still reported a central 
scotoma and metamorphopsia, her BCVA was of 20/400, the early senile 
cataract remained stable, and the SD-OCT showed progression of the MH 
to a Grade 4 MH (407μm) as is evident in Fig. 1C. For the next three 
years of follow-up, a slow progression of senile cataract was documented 
and SD-OCT findings remained stable (Fig. 1D). 

In the seventh year of follow-up, we documented an ERM for the first 
time (Fig. 1E). Four months later, the patient stated improvement in her 
perception of the central scotoma and metamorphopsia. Her BCVA was 
20/400, ocular examination revealed progression of the senile cataract 
(NO4, NC4, C1, P1) and of the ERM. The SD-OCT revealed progression of 
the ERM and spontaneous closure of the FTMH (Fig. 1F). 

3. Discussion 

The spontaneous closure of a FTMH is uncommon and the mecha-
nisms through which it can occur are complex.7 Most of the cases 
described in the literature of spontaneous closure refer mainly to mac-
ular holes of traumatic origin.14 Zhang et al. described spontaneous 
closure of FTMH in 3 patients with MH developed after posterior 

vitrectomy and concluded that spontaneous closure is possible in small 
MHs in vitrectomized eyes despite the presence of ERM.15 Smiddy et al. 
described a case of spontaneous closure of a FTMH after 2 years of 
follow-up, the closure of the FTMH was related to the progression of a 
preexisting ERM.16 To our knowledge, the present case is the first in the 
literature to report a spontaneous closure of a FTMH secondary to the 
appearance and progression of a previously non-existent ERM in a grade 
4 MH with minimal diameter greater than 400μm. 

In the present case, we describe this occurrence as a spontaneous 
closure. The pathophysiological phenomena leading probably to spon-
taneous closure have been previously described by Sebag et al.8 They 
state that when the posterior cortex of the vitreous divides, at a level 
posterior to the hyalocytes, a thin hypocellular membrane remains 
attached to the macula. If the posterior vitreous (PV) still attached to the 
optic disc, it may induce centrifugal tangential contraction and may 
cause a FTMH. When this separation leaves a layer of hyalocytes in the 
anterior macular area, an ERM may develop. Contraction of this tissue 
causes centripetal tangential traction upon the underlying retina and 
results in macular pucker, which generally occurs when the PV adhesion 
from the optic disc is released, which suggests the final stage of posterior 
vitreous separation.8 On the other hand, there is evidence of remnant 
posterior cortex tissue noted during MH surgery, were a negative 
staining after brilliant blue dye injection indicated presence of tissue 
over the internal limiting membrane (ILM).17 

The present case shows the coexistence of a FTMH and an ERM; 
however they did not occur simultaneously and this allowed us to 
observe the chronological behavior of this anomalous PV detachment. 
We propose the following hypothesis: Initially, the formation of the 
FTMH occurred as a consequence of the centrifugal forces associated 
with the vitreo-papillary adhesion (VPA) and its persistence. Later on, 
after the appearance of the ERM and with detachment of the VPA, 
centripetal forces were developed, narrowing the edges of the MH 
resulting in spontaneous closure. This is based on Sebag et al. observa-
tions were they stated that VPA may have an important influence on the 
vectors of force at the vitreoretinal interface, and that VPA is commonly 
seen in FTMHs compared to macular pucker and vitreo-papillar 
detachment is more frequently seen in macular pucker compared to 
FTMHs.8,18 A second mechanism of closure (not unlike the one we 
describe but one that needs surgical intervention), has been described in 
reports of ILM grafts used for FTMH closure. Grafts may act as possible 
scaffolding between the edges of the hole favoring the migration of 
Muller cells and the consequent hole closure,19 an occurrence that 
happened spontaneously in our case the ERM itself. Both pathophysio-
logical mechanisms are possible explanations for the spontaneous 
closure of the FTMH in this particular case. 

Petropoulos IK et al. described a case of FTMH spontaneous closure. 
They identified an ERM since presentation and according to the OCT 
scans the FTMH size looks small.20 Our case is different in certain things. 
First, the spontaneous closure occurred in a large FTMH with minimal 
diameter of 407 μm. Secondly, the ERM developed after seven years of 
follow-up. Similarly, Michalewska et al., described two cases of stage III 
and stage IV MH spontaneous closure.21 They described spontaneous 
closure of FTMH with a minimal diameter less than 300 μm and in 
absence of ERM which defer from our case. 

It is important to note, that in the present case vision of 20/400 
remained the same despite FTMH spontaneous closure. The closure 
occurred after seven years, in this period of time the early senile cataract 
(NO2 NC2 C1 P1) evolved to a (NO4 NC4 C1 P1) senile cataract. After 
the FTMH closure, foveal disorganization of the outer retinal layers is 
evident as in OCT scans suggestive of photoreceptor damage. Senile 
cataract and photoreceptor damage, both may explain the persistent 20/ 
400 vision after FTMH spontaneous closure, however patient stated 
improvement in the central scotoma and metamorphopsia after FTMH 
closure. It is important to note that this is an extraordinary situation in 
which our patient had a favorable anatomical evolution despite having 
rejected conventional surgical intervention. The fact that in this 

Fig. 1. SD-OCT images of the FTMH and ERM. A, shows a FTMH and no sign of 
an ERM. B-D, show progressive enlargement of the macular hole with a slight 
augmentation of the cystic spaces and lifting of its edges (B–D). After seven 
years, the appearance of an ERM (white arrow) is shown in (E). F show the 
presence of the ERM and the complete closure of the FTMH. 
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particular case our patient had a favorable anatomical evolution does 
not mean a change for surgical indications. Stage 2 or higher macular 
holes are good indications for surgical intervention.22 

It is interesting to see the correlation of the FTMH and the ERM and 
how this could contribute to the closure of the hole. Studies aimed at 
determining the mechanisms and situations in which these cases occur 
could provide answers that help us to better understand vitreomacular 
pathologies. 

Summary statement 

The idea of our article is to present a case of spontaneous closure of a 
full thickness macular hole, with a minimal diameter greater than 400 
μm, secondary to the development of an epiretinal membrane during a 
follow-up of seven years. We explore possible mechanisms for this event 
as well as the pathogenesis and vitreomacular dynamics. 
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