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Abstract
Purpose  To analyze the recovery course of foveal microstructures in eyes with nonsurgical healing of full-thickness macular 
hole (FTMH).
Methods  By serial OCT scans, the temporal healing sequences were analyzed in ocular trauma, vitreomacular traction 
(VMT), cystoid macular edema (CME), and the remaining group. We evaluated correlations between the final best-corrected 
spectacle visual acuity and reconstruction time of external limiting membrane (ELM), and inner segment/outer segment 
(IS/OS).
Results  The healing (mean±standard deviation in months) most involved fusion at the level of the outer nuclear layer (ONL) 
(6.3±10.5) followed by restoration of ELM (9.1±13.8), and lastly, by IS/OS regeneration (13.1±19.5). In severe blunt ocu-
lar trauma, healing was fast and involved subretinal zipper glue-like reapposition with resulting outer retinal atrophy. Best 
spectacle-corrected visual acuity correlated with normalization of the clivus (p=0.012), faster ELM (p=0.006), and IS/OS 
reconstitution (p=0.024). Recurrence of FTMH occurred when the healing was halted (3 eyes) or was aberrant by lamellar 
hole epiretinal proliferation (LHEP) (3 eyes) or by the persistence of VMT (1 eye).
Conclusion  Recovery sequences proceeded from the ONL to the deeper layers with BCVA correlating absolutely and tem-
porally with the restoration of outer retinal layer integrity.

Key messages

In full thickness macular holes of different etiologies that closed without surgical intervention, the mean healing 

time involved fusion at the level of the outer nuclear layer after 6 months of observation followed by restoration of

external limiting membrane at 9 months, and lastly, by inner segment-outer segment regeneration at 13 months.

In severe blunt ocular trauma, healing was much faster (1.6 months) involving subretinal zipper glue-like

reapposition with subsequent outer retinal atrophy.

Final visual acuity correlated with normalization of the clivus and faster healing of external limiting membrane 

and inner-outer segments.

Recurrence of FTMH occurred when the healing was halted, or was aberrant by lamellar hole epiretinal

proliferation, or by persistence of vitreomacular traction.
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Introduction

Several studies have investigated the healing process in 
full-thickness macular holes (FTMH) facilitated by pars 
plana vitrectomy [1–13]. Recent evidence points to the 
role of glial cells [14–20] to bridge the foveal defect with 
subsequent centripetal bridging of the external limit-
ing membrane (ELM) followed by reconstruction of the 
inner segment/outer segment (IS/OS) of the photorecep-
tor [21–24]. A prior study by our group [25] discussed 
in a smaller number of patients the clinical outcome of 
non-surgically sealed FTMH without mentioning of retinal 
microstructure as seen on OCT. Little is known of the fine 
structural healing process in FTMH that is sealed without 
surgery [26]. The aim of the current study is to analyze the 
features and temporal phases of microstructural healing by 
serial spectral-domain optical coherence tomography (SD-
OCT) in the setting of spontaneous macular hole closure 
without surgery.

Methods

This is a retrospective collection of cases of FTMH that 
were sealed without surgery in answer to the invitation 
of several international retina society members. The 
research was conducted in accordance with the tenets of 
Helsinki and with IRB approval where required. Crite-
ria for inclusion included FTMH diagnosed by SD-OCT 
and FTMH closed without surgery with closure, defined 
as a bridging of the hole rim along the whole circumfer-
ence of the hole or type 1 closure (no foveal neurosensory 
retinal defect) [5]. Criteria for exclusion included the his-
tory of vitrectomy less than 1 year since the detection of 
FTMH, poor SD-OCT quality, and incomplete closure of 
FTMH. A serial montage was made for each patient of the 
cross-sectional images of the macular area obtained with 
SD-OCT. Two observers (AMM, SHU) analyzed inde-
pendently the healing patterns [2]: type 1: closed FTMHs 
(1A: reconstitution of all retinal layers; 1B interruption of 
external layers; 1C interruption of internal layers) and type 
2: FTMH closed with autologous filling tissue interrupting 
the normal foveal lamellar anatomy.

A standardized data collection sheet was developed for 
grading each case. The FTMH size was measured by one of 
us (SHU) using ImageJ to correct for the difference in OCT 

devices [25]. Snellen’s best spectacle-corrected visual acu-
ity (BCVA) was converted to logMAR. The patients were 
divided into 4 groups based on the history of trauma, fol-
lowed by the initial OCT findings: trauma group (Figs. 1 and 
2), cystoid macular edema (CME) group, and vitreomacular 
traction (VMT) group, and “remaining” group.

Statistical analyses were described previously [25] using 
two-tailed paired t tests, Fisher’s test, and Pearson correla-
tion coefficient r. P values of less than 0.05 were considered 
statistically significant. For statistical purposes, the time for 
reconstruction was assumed to be at the last follow-up when 
the follow-up exceeded 2 years and the reconstruction was 
incomplete.

Results

Eighty-four eyes of 84 patients with a non-surgically 
closed FTMH met the study criteria for data analysis 
(Table 1) (Figs. 1, 2, 3, 4, 5, and 6). The mean age of the 
patients was 57.3 ± 20.9 years (range 13–88 years). Blunt 
ocular trauma was present in 20 patients (mean 66.2 ± 
6.4 years). Seventeen patients had CME at the hole edges 
(mean age 67.2 ± 9.0 years). VMT was evident in 14 
patients (mean age 66.2 ± 6.4 years). The “remaining” 
group consisted of 33 patients (mean age 68.8 ± 9.3 years) 
without prior ocular trauma, CME, or VMT. The mean 
minimum diameter of FTMH was 177 ± 117 μm (range 
40–732 μm), trauma 264 ± 149 μm, VMT 129 ± 114 μm, 
CME 184 ± 87 μm, and remaining 141 ± 79 μm. The 
mean follow-up (months) was 33 ± 36 (range 1–157) and 
was similar for the 3 non-trauma groups: trauma 13 ± 12, 
VMT 40 ± 35, CME 41 ± 46, and remaining 40 ± 36. The 
distribution of follow-up (from diagnosis of FTMH to final 
visit) included 0–1 year 21 eyes, 1–2 years 23 eyes, 2–4 
years 22 eyes, 4–6 years 5 eyes, 6–8 years 6 eyes, 8–10 
years 2 eyes, 10–12 years 3 eyes, and 12–14 years 2 eyes.

The OCT machines used included in decreasing order: 
Spectralis SD-OCT (Heidelberg Engineering, Heidelberg, 
Germany), Cirrus HD-OCT (Carl Zeiss Meditec, Inc., Dub-
lin, California, USA), and 3-D OCT 2000 (Topcon Corpora-
tion, Tokyo, Japan). Macular cubes were submitted in 57 
patients while raster scans were submitted in 27 patients. The 
images from the 3D macular cube were exported as zipped 
files and converted to video files. The frames in the video 
files were extracted as images for postprocessing. For the 
composite, all the B scans were reviewed, and the most rep-
resentative horizontal scans were selected (by AMM).
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ONL fusion or FTMH closure time occurred at a median 
of 3 months: trauma 1 month, VMT 2.5 months, CME 4 
months, and remaining group 4 months (Table 1). ELM 
became continuous at a median period of 2 months in the 
VMT group, 2.5 months in the trauma group, 5 months in 
the CME group, and 3 months in the remaining group. IS/
OS layer became continuous at a median period of 7 months 
in the VMT group, 3 months in the trauma group, 7 months 
in the CME group, and 8 months in the remaining group. In 

severe blunt ocular trauma, there was irreversible disrup-
tion of ELM and photoreceptor in a manner like mild forms 
of commotio retina [27, 28] in 8 eyes with resultant outer 
retinal atrophy.

The reconstruction was incomplete at the last follow-up 
for ELM in 15 eyes and for IS/OS in 28 eyes. For exam-
ple, IS/OS did not heal completely in 6 eyes followed for 
several years: ELM normalized after 5 months but IS/OS 
did not heal completely by 96 months, ELM normalized 

Fig. 1   Composite of 3 repre-
sentative serial OCT scans of 3 
men (A 23 years old, B 48 years 
old, C 24 years old) with blunt 
ocular trauma. The subretinal 
sealing followed a zipper effect 
with the traumatized RPE and 
subretinal cellular proliferation 
causing a glue-like. Closure of 
the hole occurred very rapidly 
as soon as 10 days. There is 
disruption of the outer retina 
including disruption of ELM 
and IS/OS

Fig. 2   A This 16-year-old 
Indian Asian man sustained 
trauma to the eye with pointing 
edge glial sealing at 2.5 month 
with type 1B sealing and a flat 
clivus with nasal dissolution of 
the outer retina. B Fast sealing 
of a traumatic hole by 11 days 
via pointing-edge glial seal in 
this 19-year-old Caucasian man. 
The clivus appears flattened 
by 6 months of follow-up with 
outer retinal atrophy
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at 34 months but not for IS/OS, and both ELM and IS/OS 
did not heal at 20, 46, and 60 months in one eye each. Both 
ELM and IS/OS did not reconstruct in 2 eyes with VMT 
(27 months and 33 months), 4 eyes with CME (24 months 
in 2 cases, 46 months in one case, and 60 months in one 
case), and 7 eyes in the remaining group (20 months in 
2 cases, 34 months in one case, 36 months in 2 cases, 96 

months in one case, and 120 months in one case) (Fig. 3). 
On the one end, the lag was as short as 2 weeks, while 
in an extreme example, healing was documented at 75 
months for ELM and 120 months for IS/OS in the same 
eye (Figs. 3 and 5).

In the current study, the trauma group had several 
unique patterns of healing. There was an irreversible total 

Table 1   Clinical data for 84 eyes of 84 patients with full-thickness macular hole that sealed without surgery

Values listed represent the mean values; VMT= vitreomacular traction; CME= cystoid macular edema; BCVA= best spectacle corrected visual 
acuity; ELM-IS/OS= external limiting membrane-inner segment outer segment portion of the photoreceptor; M=male; F= female; PVD= pos-
terior vitreous detachment (partial or complete); ERM= epiretinal membrane; remaining group= no trauma, no CME, no VMT; SD= standard 
deviation; asterisk refers to a total of 75 eyes with 9 remaining eyes difficult to pinpoint the time of healing.

VMT CME Trauma Remaining Total

Number of eyes 14 17 20 33 84
Age 66.2 67.2 23.5 68.8 57.3
Male:Female 3M:11F 11M:6F 17M:3F 17M:16F 48M:36F
BCVA baseline logMAR (Snellen) 0.46 (20/58) 0.76 (20/115) 1.03 (20/214) 0.39 (20/49) 0.63 (20/85)
BCVA final logMAR (Snellen) 0.50 (20/63) 0.32 (20/42) 0.50 (20/63) 0.25 (20/36) 0.34 (20/44)
Follow up (months) 39.9 41.0 13.4 39.7 33.7
PVD n (%) 7 (50%) 15 (88.2%) 0 (0%) 25 (75.8%) 47 (56%)
ERM n (%) 1 (7.1%) 3 (17.6%) 1 (5%) 8 (24.2%) 13 (15.5%)
Macular Hole

  Closure time (months) 3.9 9.0 1.6 8.6 6.3
  Narrowest diameter (μ) 177 129 264 141 177
  Apical diameter (μ) 321 452 524 385 421
  Base diameter (μ) 447 692 1356 360 679
  Height (μ) 358 447 376 317 364

ELM mean±SD* reconstruction (months) 6.7±8.6 12.4±17.4 4.7±5.3 9.8±15.4 9.1±13.8
  0-1 month 3 3 0 8 14
  1-2 months 2 3 4 4 13
  2-3 months 2 0 3 4 9
  3-4 months 2 1 1 3 7
  5-11 months 2 6 1 6 15
  ≥12 months 3 4 2 8 17

IS/OS mean±SD* reconstruction (months) 10.0±9.2 14.3±16.6 5.3±6.3 16.3±25.8 13.1±19.5
  0-1 month 0 1 0 1 2
  1-2 months 1 0 2 4 7
  2-3 months 2 1 4 2 9
  3-4 months 3 2 2 4 11
  5-11 months 3 7 1 9 20
  ≥12 months 5 6 2 13 26

CLIVUS SHAPE
  Normal 11 12 7 13 43
  U shape 2 3 2 10 17
  Flat 1 1 11 2 15
  Abnormal 0 1 0 8 9

HEALING TYPE16

  1A 11 9 5 20 45
  1B 0 4 7 1 12
  1C 3 3 7 10 23
  2A or 2D 0 1 1 2 4
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dissolution of ELM and photoreceptor in a manner like 
mild commotio retina in 8 eyes and partial dissolution in 
3 additional eyes, all with outer retinal atrophy (11 eyes) 
(Figs. 1 and 2). In one eye belonging to the trauma group, 
a layer of hemorrhage was noted bridging the hole like an 
autologous patch. In 2 eyes in the trauma group, residual 

retinal fibers formed the scaffold for sealing the FTMH by 
forming a sheet that subsequently contracted. Also, in 2 
additional eyes in the trauma group, swelling of the edges 
allowed the subsequent fusion of the edges. In contradis-
tinction with the other 3 groups, the trauma group included 
much younger subjects (23.5 vs. 67.8 years; p=<0.001), 

Fig. 3   Example of very slow healing of a nontraumatic FTMH with 
no VMT in an 83-year-old Caucasian man. The healing started via 
ONL fusion (finger-tip healing) at 41 months follow-up. The hole 

closed at 60 months, ELM was reconstituted at 85 months and IS/OS 
at 120 months. There is a normal appearance of the clivus and type 
1A healing pattern

Fig. 4   A Open bridge configu-
ration of FTMH in this 67-year-
old Caucasian woman (CME 
group). The hole closed at 2 
months with ELM reconstruc-
tion at 2 months and IS/OS 
before 10 months of follow-up. 
The clivus is normal and heal-
ing pattern is 1A. B Vitreous 
traction by a cap is released 
at the 2-month follow-up with 
sealing of the hole in this 
66-year-old Caucasian woman 
(VMT group). Reconstruc-
tion of ELM was achieved at 2 
month and IS/OS at 4 months. 
The total follow-up was 17 
months. Healing pattern is 1A
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larger FTMH base diameter (1356 vs. 467 μ; p<0.001) 
and narrowest diameter (264 vs. 150 μ; p<0.001), shorter 
closure time (1.6 vs. 7.7 months; p=0.014), absence of 
PVD (0% vs 73.4%; p<0.001), possible less ERM (5% 
vs. 18.8%; p=0.18) and possible faster reconstruction of 
ELM (4.7 vs. 10.0 months; p=0.12), and IS/OS (5.2 vs. 
14.5 months; p=0.07).

The clivus at the end of the follow-up appeared normal 
in 43 eyes, U shape in 17 eyes, flat in 15 eyes, and labeled 
abnormal in 9 eyes (Figs. 1, 2, 3, 4, 5, and 6). Open bridge 
configuration of FTMH (Fig. 4) was present in 19 of 84 eyes: 

Trauma 4 of 20, VMT 3 of 14, CME 11 of 17, and remaining 
1 of 33 eyes. In the VMT group, 7 eyes had a cap of retinal 
tissue (Fig. 4). The pointing edge (Fig. 2) was clearly noted 
in 9 eyes in the trauma group and 4 in the remaining group. 
LHEP occurred in 18 eyes at the last follow-up: 1 in the 
trauma group, 2 in the VMT group, 2 in the CME group, and 
13 in the remaining group (Fig. 6). ERM was present in the 
eyes (3 eyes with concomitant LHEP): 1 in trauma, 1 CME, 
1 VMT, and 2 remaining (Fig. 5). Recurrence of hole forma-
tion occurred in 7 eyes from halted healing (1 eye in CME 
group and 2 eyes in remaining group), presence of LHEP (3 

Fig. 5   A This 67-year-old Caucasian woman denied ocular trauma 
(remaining group). Sealing of FTMH was noted at 1 month via ONL 
fusion. Foveal outer persisted at 5 months. The ELM IS/OS were con-
tinuous from 35 to 61 months of follow-up. Healing type is Fig. 1A. 
B This 86-year-old Caucasian woman had FTMH associated with 
CME. She received no topical therapy. The hole sealed 4 years after 
hole formation with gradual diminution of the hole size. ELM, IS OS 

stayed disrupted at the 5-year follow-up. The clivus appears normal 
and healing type is Fig.  1A. C A 69-year-old Caucasian man with 
nontraumatic FTMH and CME. FTMH closed 2 years after the hole 
formation with the persistence of the epiretinal membrane. The clivus 
is somewhat U-shaped and abnormal from the presence of LHEP at 
the 13-year follow-up. Healing type is Fig. 1C

Fig. 6   A This 74-year-old 
Caucasian woman (VMT 
group) had ONL glial sealing 
of FTMH, but the ELM IS/OS 
did not reconstruct at 4 months 
with recurrence of the hole from 
persistent VMT at the 8-month 
follow-up. The hole closed 3 
months after vitrectomy. B This 
75-year-old Caucasian woman 
(CME group) had closure of 
the hole at 1 year. The clivus 
is U-shaped with LHEP at the 
superior edge of the hole
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eyes in the remaining group), or persistence of VMT (1 eye 
in VMT group) (Fig. 6).

Initial mean logMAR BCVA was 0.63 ± 0.51 (Snellen 
equivalent 20/85): trauma 1.03 ± 0.62, VMT 0.46 ± 0.49, 
CME 0.76 ± 0.51, and remaining 0.39 ± 0.19. Final mean 
logMAR BCVA was 0.34 ± 0.36 (Snellen equivalent 20/44): 
trauma 0.50 ± 0.50, VMT 0.50 ± 0.51, CME 0.32 ± 0.24, 
and remaining 0.25 ± 0.18. The mean follow-up (months) 
was 33 ± 36 (range 1–157) and was similar for the 3 non-
trauma groups: trauma 13 ± 12, VMT 40 ± 35, CME 41 ± 
46, and remaining 40 ± 36.

There was a positive correlation between better final 
BCVA and normal appearance of the clivus at the last 
follow-up (Pearson correlation r=0.276; p=0.012), shorter 
ELM reconstruction time (r=0.30; p=0.006), and shorter IS/
OS reconstruction time (r=0.25; p=0.024). Base diameter of 
FTMH did not correlate with ELM (r=0.22; p=0.06) or IS/
OS reconstruction (r=0.17; p= 0.15). The narrowest diam-
eter correlated with ELM reconstitution (r=0.23; p=0.05) or 
IS/OS (r=0.19; p=0.11). The height of FTMH did not cor-
relate with ELM reconstitution (r=0.07; p=0.57) and IS/OS 
(r=0.09; p=0.45). The apical diameter of FTMH did not cor-
relate with reconstitution of the ELM (r=−0.074; p=0.53) 
and IS/OS (r=−0.0053; p=0.96).

Discussion

The current OCT-based study also parallels the assertion 
based on histopathologic studies that the bridging at the 
ONL level appears to be mediated by Müller cells [8, 25] 
(Fig.  7). Histological postmortem studies on surgically 
closed FTMH have shown that the foveal defect is plugged 
by reparative glia [7–9]. The only type of glia in the foveola 
is Müller glia while astrocytes reside in the parafovea and 
microglia are distributed in the nerve fiber layer, ganglion 
cell layer, and plexiform layers surrounding the foveola. 
When there is no tissue loss (Fig. 7) and the configuration is 
an open bridge, the resolution of the elevated cystic macula, 
whether pharmacologically or spontaneously, allows for the 
juxtaposition of the retina with the formation of a fusion 
line that recedes gradually. Where there is tissue loss, the 
FTMH edge becomes progressively edematous or the tip 
becomes slim and elongated (pointing edge). Guyer et al. 
[29] found CME in 15 (68%) of 22 autopsy eyes with FTMH. 
This centripetal narrowing of the hole from de novo thin-
ning and elongation or enlargement of the cystic cavities 
produces protrusions of the retinal tissue around the hole 
and of the central OLM, resulting in the bridging of the hole. 
It is assumed to be mediated by a centripetal contraction of 
Müller cell side processes in the OPL with a subsequent 
increase in the thickness of the bridging ONL. This ONL 
fusion is similar to cases involving central nervous system 
trauma such as spinal cord injury where the repair is ini-
tiated by bridging of glial cells followed by further axon 

Fig. 7   Schematic diagram showing the proposed nonsurgical healing 
of FTMH in various scenarios. A Baseline FTMH. B Tissue defect 
exists. Healing is by ONL fusion via pointing edge. C Tissue defect 
exists. Healing is by ONL fusion via swelling of the edges to allow 
re-approximation. D No loss of retinal tissue. Hole closes after VMT 
release. E No loss of the retinal tissue. The hole has an open bridge 
configuration and closes by deturgescence of CME. F There is outer 
retinal defect (white oval) after the glial plug (yellow square) has 

sealed the hole. G The final stage of the macular hole closure. Cen-
tripetal bridging of the ELM is followed by reconstruction of IS/OS. 
The clivus appears normal. H In severe ocular trauma, the macular 
detachment is sealed by the subretinal “glue” from the presence of 
fibrin and activated RPE. I In severe trauma, the blood inside the hole 
can seal the defect in a similar manner to autologous retinal graft. J 
The end-stage appearance of macula in severe trauma with outer reti-
nal atrophy and flattened clivus
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regeneration [18]. Another mechanism of repair is found in 
the damaged zebrafish retina, which undergoes regeneration 
with dedifferentiation of Müller glia into neuronal progeni-
tor cells, whereas in the damaged mammalian retina, Müller 
glia undergo only reactive gliosis [14, 15, 17, 19, 20]. Like 
surgical closure [3, 4], the fusion in the current series in most 
cases first occurred at the level of the ONL followed by ELM 
reconstruction and finally by IS/OS regeneration. However, 
in severe blunt ocular trauma, there was a bypass of this 
process with quick adhesion of the photoreceptor to the RPE 
by a glue-like process before connection of the FTMH edges.

The temporal sequence of healing from ONL to ELM 
to IS/OS in the current large series goes in parallel with 
findings from similar studies involving a small number of 
patients with nonsurgical closure of FTMH. In the first 
study, Privat et al. [24] analyzed 14 such FTMH followed 
from 3 to 45 months and FTMH aperture diameter around 
162 microns. The width of the photoreceptor layer defect 
decreased with time in three patients, remained the same 
in one patient, and disappeared in five patients. In the sec-
ond study, Inoue et al. [21] followed 6 eyes with FTMH 
examined until at least 3 years after spontaneous resolu-
tion. FTMH closed spontaneously 1 to 4 months: 4 eyes 
showed outer foveal defects and 2 eyes showed persistent 
foveal detachment. However, the fovea regained its normal 
configuration and the photoreceptor inner segment/outer 
segment (IS/OS) junction recovered completely in all eyes. 
A third study by Bringmann et al. [26] of a retrospec-
tive case series of five patients with serial foveal images 
recorded up to a period of 18 months. Bringmann et al. 
[26] noted the pivotal role of the Müller cell in reapproxi-
mating the hole edges. In the fourth study by Morawski 
et al. [22], 10 eyes of 10 patients were studied with closure 
time from 3 to 64 weeks. The “bridging” phenomenon was 
the main mechanism of a spontaneous FMTH closure with 
the release of VMT noted in 4 eyes.

Two main differences exist between surgical closure of 
FTMH and self-closure. First, visual recovery is thought 
to be better in surgical cases possibly because of faster 
closure of FTMH [23]. Second, surgical cases often have 
iatrogenic defects in the inner retinal layers (nerve fiber 
layer, ganglion cell complex, or inner plexiform layer) 
mainly occurring in the temporal region [23].

This study has several limitations that include its ret-
rospective nature, short follow-up, absence of standard 
protocols for measuring visual acuity, for administering 
potential medical therapy, for documenting VMT, and 
especially the absence of en-face OCT that would shed 
light on the contractile forces present on the inner retinal 
surface on both sides of the FTMH. There was no uni-
form follow-up protocol to allow the exact determination 
of when FTMH closed. Also, some eyes had raster scans 
submitted that may miss some information. Moreover, 

there is the absence of OCT angiography [10, 23] assess-
ment of the remodeling of the retinal and choriocapillaris 
around the sealed FTMH. The exact role of RPE in seal-
ing FTMH as noted in rabbit models [20] was not clear in 
the current study and remains to be elucidated especially 
with the autopsy findings in three self-sealing FTMH; the 
holes were sealed by hyperplastic RPE in one eye and by 
fibroglial proliferation in two eyes [29]. The fast healing 
in young subjects with traumatic large FTMH is to be con-
trasted with the very slow restoration of ELM and IS/OS 
in elderly subjects with small FTMH, and this could relate 
to the RPE effect.

Surgical treatment for FTMH is still the gold stand-
ard. A short observation period may be recommended in 
some cases, based on past data [22–26], to allow medical 
therapy to address simultaneous CME or posttraumatic 
ocular inflammation. If CME is given time to resolve 
or the inflammatory reaction is given the upper hand to 
reconnect the borders of FTMH, new onset FTMH may 
seal, especially if the hole width is <150μm. In traumatic 
FTMH, Chen et al. [30] found the small size and absence 
of intraretinal cysts to be predictive of nonsurgical closure 
in traumatic FTMH.

The current study confirms prior studies that suggest 
that small holes may close nonsurgically via Müller cell 
plug and that promoting early ELM bridging may promote 
more rapid visual recovery. Visual recovery related to the 
reconstitution of a normal clivus and rapid closure of ELM 
and IS/OS. Patients with self-closure of FTMH need to be 
followed periodically as the cells that lead to the closure 
of FTMH may contribute to its recurrence if the reparative 
process goes awry especially in the persistent presence of 
VMT or LHEP.
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