
© 2021 The Author(s).
Published by S. Karger AG, Basel

Case Report

Case Rep Ophthalmol 2021;12:481–484

Development of Stage 4 Macular 
Hole after Spontaneous Closure in a 
Patient with Stage 2 Macular Hole and 
a Lamellar Macular Hole-Associated 
Epiretinal Proliferation
Masahisa Watanabe     Harumasa Yokota     Hiroshi Aso     
Hirotsugu Hanazaki     Junya Hanaguri     Satoru Yamagami     Taiji Nagaoka 

Division of Ophthalmology, Department of Visual Sciences, Nihon University School of 
Medicine, Tokyo, Japan

Keywords
Macular hole · Lamellar hole · Epiretinal proliferation · Spontaneous closure

Abstract
Herein, we report the longitudinal observation of a case with reopening of the macular hole 
associated with a lamellar macular hole-associated epiretinal proliferation (LHEP) followed by 
spontaneous closure in patients with stage 2 idiopathic macular hole. A 64-year-old woman 
was referred for the decreased visual acuity (VA) and acute anorthopia in the right eye. Fun-
duscopy and optical coherence tomography (OCT) showed stage 2 full-thickness macular hole 
without posterior vitreous detachment (PVD) and operculum formation. Her best-corrected 
visual acuity (BCVA) was 20/32. One month later, the diameter of the macular hole was getting 
small and VA improved. Six months later, the macular hole was treated spontaneously with 
the attached hyaloid membrane to the macula by OCT and the BCVA improved to 20/20. Four-
teen months after the first visit, the BCVA decreased to 20/50 and the patient was diagnosed 
with stage 4 macular hole with complete PVD. OCT showed full-thickness macular hole with 
a LHEP in the right eye. After 25G-gauge vitrectomy with the peeling of internal limiting mem-
brane (ILM) and LHEP, the macular hole was closed and BCVA finally improved to 20/25. Spon-
taneous macular hole closure without PVD may rarely occur in patients with LHEP. The surgi-
cal removal of ILM and LHEP may contribute to the successful macular hole closure after 
vitrectomy.
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Introduction

Idiopathic full-thickness macular holes (IMHs) are most commonly caused by anteropos-
terior vitreofoveal traction. There were some cases to be reported that IMH can spontane-
ously close without any intervention. Although the mechanism of the spontaneous closure of 
IMHs have not been fully elucidated, it is widely recognized that the spontaneous release of 
the vitreomacular traction may account for the closure of IMHs [1, 2]. Herein, we report a case 
of stage 2 macular hole followed by spontaneous closure and reopening of stage 4 macular 
hole and successfully macular hole closure after vitrectomy.

Case Presentation

A 64-year-old female was referred for the decreased visual acuity (VA) and acute anor-
thopia in the right eye. Funduscopy and optical coherence tomography (OCT) showed a stage 
2 full-thickness macular hole (minimum diameter 100 μm) without posterior vitreous 
detachment and operculum formation (Fig. 1a). Her best-corrected visual acuity (BCVA) was 
20/32. One month later, the diameter of the macular hole was getting small (Fig. 1b) and VA 
improved. Six month later, OCT showed that the macular hole was resolved spontaneously 
with the attached hyaloid membrane to the macula and the hole was sealed with some glia-
like tissue filling the gap (Fig. 1c). Her BCVA improved to 20/20.

Fourteen months after the first visit, the BCVA decreased to 20/50 and diagnosed with 
stage 4 macular hole (minimum diameter 117 μm) with complete posterior vitreous detachment. 
OCT showed that full-thickness macular hole with a lamellar macular hole-associated 
epiretinal proliferation (LHEP) in the right eye (Fig. 2a). We underwent a 25-gauge pars plana 

Fig. 1. Spontaneous closure of stage 2 full-
thickness macular hole. Serial OCT images of 
a 64-year-old female showing spontaneous 
closure of an untreated stage 2 FTMH at the 
first visit (a), 1 month later (b), and 6 months 
later (c). The LHEP was observed at 1 and 6 
months later. The size of macular hole was 
decreased during the follow-up period and 
spontaneously closed at 6 months after the 
first visit. OCT, optical coherence tomogra-
phy; LHEP, lamellar macular hole-associated 
epiretinal proliferation.

Fig. 2. Reopening and closure of stage 4 mac-
ular hole after vitrectomy. Fundus photo-
graph and OCT imaging of the patient’s right 
eye before (a) and 4 weeks after (b) vitrec-
tomy. The LHEP (arrow) was visible around 
the hole. OCT, optical coherence tomography; 
LHEP, lamellar macular hole-associated 
epiretinal proliferation.
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vitrectomy combined with phacoemulsification and intraocular lens implantation, the peeling 
of both the Brilliant Blue G-assisted internal limiting membrane and LHEP, fluid air exchange, 
and SF6 gas injection. She was asked to strictly keep face-down position for 7 days after 
surgery. Postoperatively, OCT showed that macular hole was closed and BCVA improved to 
20/40 4 weeks after the surgery (Fig. 2b). At the last visit 30 months after the surgery, her 
BCVA in the left eye improved to 20/25.

Discussion

There were some cases to be reported that IMH can spontaneously close without any 
intervention. It has been reported that the incidence of spontaneous closure of IMH varies 
from 4 to 11.5% [3–5]. Hikichi et al. [6] reported that 94% of eyes with stage 2 IMH were 
developed to stage 3 or 4 IMH with >24 months observation. They also reported that no eye 
with stage 2 MH had spontaneous closure. Although the mechanism of the spontaneous 
closure of IMHs have not been fully elucidated, it is widely recognized that the spontaneous 
release of the vitreoumacular traction may account for the closure of IMHs [1, 2]. Petropoulos 
et al. [7] found epiretinal membrane (ERM) formation during spontaneous closure of IMH. 
They speculate that the contractile ERM may contribute to the spontaneous closure. In 
addition, Pang et al. [8] reported that LHEP was found in 8 of 99 eyes (8.0%) with full-thickness 
macular hole. They also described that LHEP appeared as a substantial material of homog-
enous medium reflectivity on the epiretinal surface that demonstrated contiguity with the 
middle retinal layers and conformed to the adjacent retinal anatomy. Therefore, they postu-
lated that LHEP is primarily driven by a proliferation of Muller cells onto the inner retina that 
may originate from the middle layers of the retina. In our case, OCT findings clearly showed 
that a MH gap was filled with a glial-tissue substance which was associated with LHEP. Our 
case indicated that the LHEP may contribute to the spontaneous macular hole closure because 
the LHEP already existed when the spontaneous closure occurred (Fig. 1b). Therefore, we 
speculate that LHEP is the force attempting to seal the hole, while the more widespread ERM 
is the force to create the reopening of macular hole in our case. Surgical outcome in eyes with 
a lamellar macular hole and LHEP remains controversial [9]. It is worth noting that LHEP may 
be associated with the spontaneous closure and reopening of full-thickness macular hole. 
Although it remains controversial if the LHEP should be completely removed or embedded 
into the cleavage during vitrectomy, we believe that it should be removed because the LHEP 
may be associated with poor visual prognosis [10].

Conclusion

The surgical removal of internal limiting membrane and LHEP may be needed in cases 
where the eye had recurrent macular hole with LHEP.
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