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Abstract: Background and Clinical Significance: Full-thickness macular hole (FTMH)
is a common retinal condition that impairs detailed vision, with idiopathic causes being
the most prevalent. Small macular holes (<250 pm) have the potential for spontaneous
closure, whereas larger holes typically require surgical intervention to restore visual acuity
(VA). The management of small macular holes remains controversial, as approximately
25% resolve spontaneously. Reporting cases of spontaneous closure may provide evidence
to support a conservative, non-surgical approach in such cases. Case Presentation: We
report the case of a 65-year-old female patient monitored using spectral domain optical
coherence tomography (OCT). She initially presented with unilateral FTMH and subse-
quently developed an FTMH in the fellow eye during follow-up. Both macular holes
closed spontaneously, leading to VA recovery. OCT imaging enabled the identification of
vitreomacular traction as the underlying mechanism for hole formation and the bridging
process responsible for spontaneous closure. Conclusions: This case highlights the poten-
tial for spontaneous anatomical and functional recovery in small-diameter macular holes
(<250 um). A conservative, observational approach may be appropriate in selected cases,
potentially avoiding unnecessary surgical intervention.
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1. Introduction and Clinical Significance

Macular hole (MH) is a full-thickness anatomical defect located in the fovea, the central
area of the retina responsible for detailed vision. This defect often leads to a significant
reduction in visual acuity (VA) [1]. The incidence of MH is estimated to range from 4.1 to
7.8 cases per 100,000 individuals annually, with approximately 87% of cases classified as
idiopathic [2,3]. Other etiologies include trauma and ocular comorbidities, such as high
myopia, cystoid macular edema, and neovascular age-related macular degeneration [4].

The pathogenesis of idiopathic macular holes is primarily linked to vitreomacular
traction caused by the abnormal adhesion of vitreous cortex fibers to the internal limiting
membrane (ILM). The vitreous cortex, which remains attached to the vitreous base, is in
close contact with the macular—foveal region. With normal aging, vitreous liquefaction
induces contraction of the vitreous body, creating anterior—posterior traction in the macular
region. Furthermore, vitreous dynamics during ocular movements generate tangential
traction, which may also contribute to MH formation [4]. Histologically, the pathogenic
process progresses through distinct stages, ranging from the spontaneous resolution of a
previous MH in one eye without foveal architecture change and vitreomacular adhesion
in the fellow eye (Stage 0) to more advanced stages, i.e., MH with outer retinal elevation
from the retinal pigmentary epithelium (RPE) at the foveal center (Stage 1), full-thickness
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macular hole (FTMH) with a horizontal diameter <400 um and vitreomacular adhesion
(Stage 2), FTMH with a horizontal diameter >400 um without vitreomacular adhesion
(Stage 3), and FTMH characterized by disruption of the retinal layers and complete vitreous
detachment (Stage 4) [1].

The International Vitreomacular Traction Study (IVMTS) introduced a refined classifi-
cation system based on optical coherence tomography (OCT) imaging. This classification
system enables the precise assessment of the retinal profile, particularly the minimal hor-
izontal macular diameter opening. FTMHs are categorized as small, medium, or large,
based on measurements of <250 pm, >250 pm and <400 pum, and >400 pum, respectively [5].

Surgical intervention is the recommended treatment for visual recovery in Stage 2 MH
(FTMH <400 pm with vitreomacular adhesion) and more advanced stages [6]. Neverthe-
less, studies report spontaneous closure rates for FTMH ranging from 2.9% to 12.3% for
Stages 2 to 4, with rates as high as 22% for small FTMHs (<250 pm) [7]. Recently, a retro-
spective study examining the timeline for spontaneous closure of idiopathic FTMH found
a mean closure time of 44 days after diagnosis, with the closure time being positively corre-
lated with MH horizontal diameter [8]. Notably, spontaneous closures are associated with
VA outcomes comparable to those achieved through surgical procedures [9-11]. Bilateral
FTMH is estimated to occur in approximately 10% of cases, typically within 48 months of
the initial eye developing the condition [12]. The occurrence of simultaneous bilateral holes
with spontaneous resolution is rare, with only a few case reports detailing the pathology’s
evolution [13-15].

This report presents a rare case of simultaneous bilateral FTMH, highlighting MH
development in one eye and posterior spontaneous resolution in both eyes.

2. Case Presentation

In July 2020, a 65-year-old Caucasian female presented for an ophthalmologic exami-
nation with symptoms of reduced VA and a central cloudy sensation in her left eye (LE). On
examination, the patient exhibited mild hyperopia in both eyes: right eye (RE) +4.00 D and
LE +4.00 D. The best-corrected visual acuity (BCVA) was 20/22 in the RE and 20/67 in the
LE. Intraocular pressure was 16 mmHg in both eyes measured by Goldmann tonometry. A
dilated slit-lamp examination revealed early-stage cataracts in both eyes. Indirect ophthal-
moscopy identified an FTMH in the LE. Macular OCT (Heidelberg Spectralis, Heidelberg,
Germany) of the RE revealed vitreomacular adhesion, with horizontal adherence points
measuring 3039 um apart, and normal foveal anatomy (Figure 1a). In the LE, OCT imaging
showed an FTMH with a horizontal diameter of 208 um (Stage 2), with exposure of the
RPE, accompanied by small cystic spaces mainly in the outer plexiform layer (OPL) and the
Henle fiber layer (HFL), as well as curling of the photoreceptors layer and external limiting
membrane (ELM). In the vitreous cavity, detachment of the posterior hyaloid was observed,
as well as an attached operculum resulting from the retinal hole (Figure 1b).

The options of surgical treatment and observational follow-up were discussed with the
patient. Due to time constraints related to her relocation abroad, she opted for observational
follow-up. Upon her return two months later, partial spontaneous closure of the LE macular
hole was observed, with BCVA improving to 20/30. The RE retained a BCVA of 20/22, with
OCT imaging showing persistent vitreomacular adhesion and the appearance of a small cyst
in the outer segment of the photoreceptors (Figure 2a,c). OCT imaging of the LE revealed
the formation of bridging tissue between the inner retinal layers, extending from the
internal limiting membrane (ILM) to the ELM, although disruption of the photoreceptors
layers persisted (Figure 2b,d).
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Figure 1. (a,c) Macular OCT showing a vitreomacular adhesion in the right eye. The posterior
hyaloid is detached nasally and temporally to the fovea. (b,d) Macular OCT of the left eye showing a
full-thickness macular hole (horizontal diameter = 187 pum) with intraretinal cystic spaces (colored in
orange), as well as detachment of the posterior hyaloid with operculum adherence. (c,d) Details of
the foveal region.

3030 pm

Figure 2. Two-months follow-up macular OCT. (a,c) Right eye showing a vitreomacular adhesion,
with the presence of small cyst in the photoreceptors outer layer, colored in orange (c). (b,d) Left
eye showing a partial closure of the macular hole. The “bridging effect” is characterized by the
restructuration of the retina internal layers. A partial macular hole persisted in the more external
retinal layers (MH horizontal diameter = 158 pum).

At the six-month follow-up, the patient reported reduced vision in the RE (VA: 20/30),
while the LE remained stable at VA 20/30. OCT imaging of the RE revealed the development
of an FTMH with a horizontal diameter of 107 pm, clearly visible between the ILM and the
ELM, along with complete detachment of the posterior hyaloid and operculum adherence
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(Figure 3a,c). The inner—outer photoreceptors segment line (IS-OS line or ellipsoid zone)
was minimally preserved, with dehiscence of the photoreceptors primarily in the outer-
segment photoreceptors layer. In the LE, the defect in the outer retinal layers persisted
(Figure 3b,d), but the MH horizontal diameter was reduced to 116 pm.

Figure 3. Six-months follow-up macular OCT. (a,c) Right eye showing a full-thickness macular hole
(minimal horizontal size = 108 um) with an operculum adhered to the posterior hyaloid. (b,d) Left
eye continuing to show a partial closure of the macular hole with a reduction of the MH horizontal
diameter to 116 pm.

Given the small size of the RE macular hole and the favorable evolution observed
in the LE, a conservative expectant approach was agreed upon with the patient. At the
seven-month follow-up (Figure 4a—d), partial closure of the MH in both eyes was observed,
with the persistence of small lamellar MHs in the outer retinal layers (horizontal diame-
ter: RE =109 um; LE = 57 um). There was no significant improvement in BCVA, which
remained stable at 20/30 in both eyes.
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Figure 4. Seven-months follow-up macular OCT. (a,c) Right eye showing the partial closure of

the inner retinal layers, with the remaining outer retinal containing a small lamellar hole (109 um).
(b,d) Left eye showing a minimal defect (57 um) on the outer retinal layers. In the detail images (c,d),
there is still a disruption of the photoreceptors’ layers.

Twenty-three months after the initial presentation, complete anatomical closure of
the MH was confirmed in both eyes (Figure 5a—d), with the continuity of the IS-OS line
junction restored in both eyes. However, despite the anatomical improvement, the BCVA
remained stable at 20/30 in both eyes.

Figure 5. Twenty-three months follow-up macular OCT. (a-d) Right eye and left eye showing full
recovery of the anatomical structure, respectively.
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3. Discussion

This case report describes a rare instance of bilateral spontaneous FTMH closure,
contributing to the growing evidence supporting a more conservative therapeutic approach
for small FTMH as an alternative to surgical intervention [13]. Compared to previous
case reports [13-15], this case further illustrates the role of vitreomacular traction in MH
development and emphasizes the importance of considering risk signs in managing the
pathology. The LE presented with an FIMH and an operculum attached to the posterior
hyaloid, suggesting that a previous vitreous adhesion and tractions were responsible for
the MH formation [4]. Notably, six-months after the initial presentation, the RE developed
an FTMH, where a clear vitreomacular adhesion had been visible on previous OCT scans.
Bringman et al. [16] proposed that the anterior vitreofoveal traction exerted by the posterior
hyaloid, when attached to the foveola, induces the detachment of the inner Miiller cell layer
from the outer nuclear layer (ONL). This process leads to the elongation of the Miiller cell
cone stalk and the subsequent formation of a pseudocyst in the foveola. Persistent vitreo-
foveal traction ultimately results in the detachment of the posterior hyaloid, accompanied
by adherent Miiller glial tissue (operculum), as observed bilaterally in the present case.
The loss of the Miiller cell cone stalk exposes the foveal walls to centrifugal and anterior
forces, influenced by the oblique orientation of Miiller cells. Consequently, this structural
disruption leads to ONL dehiscence, increased foveal wall curvature, and the formation of
an FTMH.

Previous studies on the bilaterality of macular holes report an incidence of sec-
ondary MH in the fellow eye ranging from 9.3% to 13% over an approximately four-year
period [12,17]. A recent review reported an incidence of bilateral macular holes between 0%
and 7% at presentation and between 0% and 28% during a follow-up period ranging from
19 to 57 months [7]. Identified risk factors for the development of a second-eye MH include
vitreoretinal traction, inner foveal cysts, and outer foveal defects detected on OCT [17]. At
presentation, the patient exhibited a Stage 2 FTMH in the LE and vitreomacular adhesion
in the RE, placing her at increased risk of developing an MH in the fellow eye. An FTMH
in the RE developed approximately six months after appearing in the LE, a shorter fellow-
eye onset period compared to that in the literature. Female gender and an age between
the sixth and seventh decade seem to be risk factors for idiopathic FTMH; however, their
influence on the pathogenesis of MH has yet not been clearly identified [18].

Pars plana vitrectomy remains the standard treatment for MHs classified as Stage
2 and higher [9]. However, substantial evidence suggests that spontaneous resolution
is possible for Stage 2 MHs, as classified by Gass, particularly those <250 um in size
according to the IVTS staging system. A recent review found that spontaneous closure
rates for FTMH <250 pum are approximately 22%, with rates decreasing for larger or more
advanced holes [7]. Another recent retrospective study reported a spontaneous closure
rate of 18% in a population with MHs smaller than 200 um [10]. Given that the LE’s
FTMH had a horizontal diameter of 208 um and no vitreomacular adhesion, a conservative
observational approach was chosen, involving close monitoring via OCT imaging. OCT
imaging provided critical insights into changes in the MH size. For instance, in the LE. the
horizontal diameter between MH walls was 187 pm at presentation, reducing to 158 pm
at two-month follow-up, 116 um at six-months follow-up, and 57 pm at seven-months
follow-up, confirming progressive MH reduction and enabling the detailed monitoring of
the closure mechanism.

The most reported mechanism of spontaneous FTMH closure is retinal tissue bridging,
in which retinal cell proliferation across the hole facilitates closure from the inner to the outer
retinal layers. This mechanism prevents the influx of vitreous fluid into the retinal spaces,
allowing for the restoration of the retinal layers [7]. According to Brigmann et al. [16], the
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restoration of retinal layers occurs through the fusion of the remaining Miiller cell cone and
Miiller cell structures at the OPL and the inner part of the ONL. This process is facilitated
by the centripetal contraction of Miiller cell-side processes within the OPL. Normal foveal
architecture is restored as the central ONL thickens, driven by the centripetal migration of
the photoreceptor cell somata, assisted by Miiller cells, towards the foveal centre. The time
required for complete MH closure correlates with hole size; smaller MHs (<250 um) tend to
close within an average of 3.3 months, ranging from 0.75 to 11 months, whereas larger holes
(>250 to 400 um) close in approximately 7 months (a range of 1-24 months) [7]. In the LE,
near-complete closure was observed eight months post-presentation, and the RE exhibited
a shorter recovery time (1 to 2 months), likely due to its smaller MH size [8]. However, the
full anatomical retina was only observed nearly two years after LE presentation.

In terms of functional recovery, the LE showed an improvement in BCVA from 20/67 to
20/30, consistent with the literature [7,8,10]. In contrast, the RE demonstrated no significant
gain in BCVA, although its VA at the onset of the Stage 2 FTMH was comparable to the
LE’s VA after complete MH closure. OCT imaging revealed an apparent recovery of the
IS-OS junction approximately two years post-onset, a fundamental factor for functional
recovery [16,19]. This aligns with findings from long-term studies reporting complete
macular microstructural recovery within three years [20].

It is important to note that cataract progression during the two-year follow-up may
have contributed to the final BCVA in both eyes. This underscores the need to consider other
ocular comorbidities that may limit visual recovery, even after the successful anatomical
closure of macular holes [21].

4. Conclusions

Careful evaluation and continuous follow-up are essential for identifying patients who
may benefit from a conservative management approach. Regular follow-up with detailed
OCT imaging and precise functional assessments is crucial for determining whether an
expectant approach (spontaneous MH closure) or surgically based approach (vitrectomy)
is most appropriate for achieving optimal VA recovery. Understanding the mechanisms
underlying spontaneous MH closure may facilitate the development of less-invasive thera-
peutic strategies, reducing the risks associated with conventional surgery, and broadening
treatment options for a wider patient population. This case highlights the importance
of an individualized approach to macular hole management, emphasizing the need to
consider the anatomical characteristics and the patient’s unique clinical context to optimize
outcomes and enhance quality of life.
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Abbreviations

The following abbreviations are used in this manuscript:

BCVA  Best-corrected visual acuity
ELM External limiting membrane
FTMH  Full-thickness macular hole
HFL Henle fiber layer

INL Internal limiting membrane
IVMTS International vitreomacular traction study
LE Left eye

MH Macular hole

OCT Optical coherence tomography
ONL Outer nuclear layer

OPL Outer plexiform layer

RE Right eye
VA Visual acuity
References
1.  Gass, ].D.M. Idiopathic Senile Macular Hole. Arch. Ophthalmol. 1988, 106, 629. [CrossRef] [PubMed]

10.

11.

12.

13.

14.

15.

16.

17.

Darian-Smith, E.; Howie, A.R; Allen, P.L.; Vote, B.]. Tasmanian macular hole study: Whole population-based incidence of full
thickness macular hole. Clin. Exp. Ophthalmol. 2016, 44, 812-816. [CrossRef] [PubMed]

McCannel, C.A.; Ensminger, J.L.; Diehl, N.N.; Hodge, D.N. Population-based Incidence of Macular Holes. Ophthalmology 2009,
116, 1366-1369. [CrossRef] [PubMed]

Bikbova, G.; Oshitari, T.; Baba, T.; Yamamoto, S.; Mori, K. Pathogenesis and Management of Macular Hole: Review of Current
Advances. J. Ophthalmol. 2019, 2019, 3467381. [CrossRef]

Duker, J.S.; Kaiser, PK,; Binder, S.; de Smet, M.D.; Gaudric, A.; Reichel, E.; Sadda, S.R.; Sebag, J.; Spaide, R.F,; Stalmans, P.
The International Vitreomacular Traction Study Group Classification of Vitreomacular Adhesion, Traction, and Macular Hole.
Ophthalmology 2013, 120, 2611-2619. [CrossRef]

Parravano, M.; Giansanti, F.; Eandi, C.M.; Yap, Y.C.; Rizzo, S.; Virgili, G. Vitrectomy for idiopathic macular hole. Cochrane Database
Syst. Rev. 2015, 2015, CD009080.

Garg, A ; Ballios, B.G.; Yan, P. Spontaneous Closure of an Idiopathic Full-Thickness Macular Hole: A Literature Review. J. Vitr.
Dis. 2022, 6, 381-390. [CrossRef]

Neubauer, J.; Gelisken, E; Ozturk, T.; Bartz-Schmidt, K.U.; Dimopoulos, S. The time course of spontaneous closure of idiopathic
full-thickness macular holes. Graefe’s Arch. Clin. Exp. Ophthalmol. 2004, 262, 2859-2865.

Ezra, E.; Gregor, Z.]. Surgery for Idiopathic Full-Thickness Macular Hole. Arch. Ophthalmol. 2004, 122, 224-236. [CrossRef]
Toumi, E.; Guindolet, D.; Bonnin, S.; Bruneau, S.; Leflot, M.; Duvillier, A.; Lejoyeux, R.; Tadayoni, R. Visual outcomes after
spontaneous and surgical closure of small idiopathic macular holes: A comparative study. Ophthalmologica 2024, 248, 22-28.
Freeman, W.R.; Azen, S.P; Kim, ] W.; El-Haig, W.; Mishell, D.R.; Bailey, I. Vitrectomy for the Treatment of Full-Thickness Stage 3
or 4 Macular Holes. Arch. Ophthalmol. 1997, 115, 11-21. [CrossRef] [PubMed]

Lewis, M.L.; Cohen, S.M.; Smiddy, W.E.; Gass, ].D.M. Bilaterality of idiopathic macular holes. Graefe’s Arch. Clin. Exp. Ophthalmol.
1996, 234, 241-245. [CrossRef] [PubMed]

Win, PH.; Young, T.A. Spontaneous Macular Hole Closure in Bilateral Macular Holes. Semin. Ophthalmol. 2007, 22, 167-169.
[CrossRef] [PubMed]

Matsumiya, W.; Honda, S.; Imai, H.; Kusuhara, S.; Tsukahara, Y.; Negi, A.A. Case of Bilateral Macular Holes Showing Onset and
Spontaneous Closure over Very Short Intervals. Case Rep. Ophthalmol. 2010, 1, 47-52. [CrossRef]

Gonzalez-Cortes, ]. H.; Toledo-Negrete, ].J.; Bages-Rousselon, Y.; de Alba-Castilla, M.A.; Mohamed-Hamsho, J. Spontaneous
closure of simultaneous idiopathic macular holes documented by spectral-domain optical co-herence tomography. Retin. Cases
Brief. Rep. 2021, 15, 27-30. [CrossRef]

Bringmann, A.; Duncker, T.; Jochmann, C.; Barth, T.; Duncker, G.I.W.; Wiedemann, P. Spontaneous closure of small full-thickness
macular holes: Presumed role of Miiller cells. Acta Ophthalmol. 2020, 98, E447-E456. [CrossRef]

Choi, J.H.; Kim, K.T.; Kang, S.W.; Bae, K.; Lee, S.E.; Kim, A.Y. Development of idiopathic macular hole in fellow eyes. Retina 2020,
40,765-772. [CrossRef]


https://doi.org/10.1001/archopht.1988.01060130683026
https://www.ncbi.nlm.nih.gov/pubmed/3358729
https://doi.org/10.1111/ceo.12801
https://www.ncbi.nlm.nih.gov/pubmed/27388943
https://doi.org/10.1016/j.ophtha.2009.01.052
https://www.ncbi.nlm.nih.gov/pubmed/19576500
https://doi.org/10.1155/2019/3467381
https://doi.org/10.1016/j.ophtha.2013.07.042
https://doi.org/10.1177/24741264211049873
https://doi.org/10.1001/archopht.122.2.224
https://doi.org/10.1001/archopht.1997.01100150013002
https://www.ncbi.nlm.nih.gov/pubmed/9006420
https://doi.org/10.1007/BF00430416
https://www.ncbi.nlm.nih.gov/pubmed/8964529
https://doi.org/10.1080/08820530701500982
https://www.ncbi.nlm.nih.gov/pubmed/17763238
https://doi.org/10.1159/000320586
https://doi.org/10.1097/ICB.0000000000000749
https://doi.org/10.1111/aos.14289
https://doi.org/10.1097/IAE.0000000000002439

Reports 2025, 8, 40 90f9

18.  McDonnell, PJ.; Fine, S.L.; Hillis, A.I. Clinical Features of Idiopathic Macular Cysts and Holes. Arch. Ophthalmol. 1982, 93, 777-786.
[CrossRef]

19. Singh, S.; Saxena, S.; Meyer, C.H.; Chandra, A.; Akduman, L. Retinal photoreceptor ellipsoid zone is a structural biomarker
for visual outcome after successful macular hole surgery: A novel grading system-based study. Indian |. Ophthalmol. 2025,
73 (Suppl. 1), 5126-5131. [CrossRef]

20. Inoue, M.; Arakawa, A.; Yamane, S.; Watanabe, Y.; Kadonosono, K. Long-term Outcome of Macular Microstructure Assessed by
Optical Coherence Tomography in Eyes With Spontaneous Resolution of Macular Hole. Am. J. Ophthalmol. 2012, 153, 687-691.
[CrossRef]

21. Smiddy, W.E.; Flynn, H.W. Pathogenesis of macular holes and therapeutic implications. Am. J. Ophthalmol. 2004, 137, 525-537.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/0002-9394(82)90474-3
https://doi.org/10.4103/IJO.IJO_1031_24
https://doi.org/10.1016/j.ajo.2011.09.017
https://doi.org/10.1016/j.ajo.2003.12.011

	Introduction and Clinical Significance 
	Case Presentation 
	Discussion 
	Conclusions 
	References

