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ABSTRACT
Introduction: This study investigated retinal sensitivity around the macula using MP-3 microperimetry
before and after macular hole (MH) surgery and assessed the correlation between retinal sensitivity and
structural MH parameters measured by optical coherence tomography.

Methods: This retrospective study included 24 eyes with idiopathic MH (68±6.73 years, 13 men) who un-
derwent vitrectomy between April 2020 and November 2023. MP-3 examinations were conducted preopera-
tively and at 3 months (24 eyes) and 12 months (16 eyes) postoperatively. Forty-five points arranged at the
fovea center and within an 8̊ diameter were divided into concentric circles with distances of 0.5̊, 1̊, 2̊, 3̊, and
4̊ from the fovea, labeled as S0, S0.5, S1, S2, S3, and S4, respectively. The MH minimum linear diameter (MD)
and basal diameter (BD) were measured, and their correlation with the MP-3 results was evaluated.

Results: Sensitivity up to S3 was significantly improved from preoperatively to 3 months postoperatively
(S0: 9.38±8.41 to 22.63±3.29 dB, p＜ 0.0001; S0.5: 11.07±6.47 to 21.25±3.86 dB, p＜ 0.0001; S1: 13.26±5.62 to
21.19±3.22 dB, p＜ 0.0001; S2: 19.66±3.98 dB to 23.42±2.66 dB, p＜ 0.0002; S3: 22.95±3.31 to 25.01±3.16 dB,
p = 0.0355). No significant improvements were observed between 3 and 12 months.
The MH size was 286±184.84 μm for MD and 685.79±333.17 μm for BD; there was a significant correla-

tion with S0.5-S4 preoperative retinal sensitivity.
Conclusions: In typical MHs, retinal sensitivity is impaired within a 3̊ range, with recovery observed at 3
months. The larger the hole, the greater the decrease in sensitivity at each point.
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Introduction

Macular hole (MH) is a common vitreomacular interface
disorder that affects the posterior vitreous cortex, inter-

posing the extracellular matrix and sensory retina.１）Histo-
pathological research suggests that MHs may originate
from the avulsion of the Müller cell cone, which normally
anchors photoreceptors in the fovea２，３）and clinically leads
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to metamorphopsia (visual distortion) and poor central vi-
sion.
Despite successful surgery,４―６） the prediction of postop-
erative visual function remains challenging.７）Microperime-
try is a rapid and noninvasive method that can determine
retinal sensitivity. This approach establishes a direct link
between retinal sensitivity and visual acuity, contrast sen-
sitivity, and color vision during the postoperative assess-
ment of macular function.８，９）MP-3 microperimetry (Nidek
Co., Ltd., Aichi, Japan) is a widely used system that in-
volves eye movement tracking and measures retinal sensi-
tivity in specific subregions using fundus imaging.１０―１２）

Advances in spectral-domain optical coherence to-
mography (SD-OCT) have facilitated the comprehensive
assessment of the retinal microstructure layer-by-layer
owing to its exceptional resolution and rapid scanning ca-
pabilities.１３，１４）The minimum hole width measured at the
narrowest point in the mid-retina, roughly parallel to the
retinal pigment epithelium (RPE), and the MH diameter,
measured by OCT at the RPE level, appear to be prognos-
tic factors for postoperative visual outcomes and anatomi-
cal success in MH surgery.１５―１７）

This study aimed to investigate the retinal sensitivity
profile around the macula using MP-3 preoperatively and
postoperatively, and to assess the correlation between
retinal sensitivity and MH structural parameters meas-
ured by OCT.

Methods

Ethics
This study was conducted in accordance with the Decla-
ration of Helsinki and with the approval of the Ethics Com-
mittee of Toho University Omori Medical Center (Ap-
proval number: M23203). As this was a retrospective
study, an opt-out approach was used, allowing patients to
refuse the use of their data. Information about the study
and the opt-out option was made available to the public via
the hospital’s website. Patients who did not want their
data included in the study were provided with contact in-
formation to withdraw their data.
Patients
This single-center, retrospective, nonrandomized, com-
parative study included consecutive patients with MH
who were admitted to the Toho University Omori Medical
Center between April 2020 and November 2023. All pa-
tients had MH closure confirmed by OCT 1 month postop-
eratively.

All patients underwent basic ophthalmic examinations,
including best-corrected visual acuity (BCVA), intraocular
pressure, fundus examination, and SD-OCT, at each visit.
BCVA was obtained using Landolt C-charts. These val-
ues were subsequently converted to the logarithm of the
minimum angle of resolution (logMAR) for statistical com-
parison.
The exclusion criteria were a history of any other reti-
nal disease, the presence of a refractive error of more than
±6 diopters in the affected eye, severe cataracts, and glau-
coma.
Surgical procedures
All patients underwent 25-gauge 3-port pars plana
vitrectomy; for phakic eyes, phacoemulsification and aspi-
ration were performed in combination, and an intraocular
lens (NX-70, Advanced Vision Science, Inc., Goleta, CA,
USA) was implanted by one of the authors (ST). The poste-
rior hyaloid membrane was visualized by injecting
preservative-free triamcinolone acetonide (MaQaid ;
Wakamoto Pharmaceutical Co., Ltd., Tokyo, Japan) sus-
pended in 4 mL of balanced salt solution (BSS Plus; Alcon
Japan, Tokyo, Japan) into the vitreous cavity during
vitrectomy. After core vitrectomy, posterior vitreous de-
tachment was surgically induced using a vitreous cutter
with active aspiration over the optic disc or around the vit-
reous pocket, followed by gentle extension to the retinal
equator. Brilliant Blue G was gently injected toward the
posterior pole of the eye and immediately removed from
the vitreous cavity via infusion and aspiration. The inter-
nal limiting membrane (ILM) was grasped using ILM for-
ceps and peeled around the macula with a diameter of ap-
proximately two discs. For those with an MH base diame-
ter ＞400 μm, the ILM was inverted. ILM exfoliation was
performed at 4̊ around the macula in all cases where the
MP-3 was examined. The air-fluid exchange was per-
formed and approximately 1 mL pure sulfur hexafluoride
was injected to achieve an intraocular concentration
within 20% while considering intraocular pressure and ax-
ial length. Postoperatively, the patients were hospitalized
and were maintained in the prone position for 3 days.
MP-3 microperimetry
MP-3 examination was conducted preoperatively and at
3 and 12 months postoperatively. Retinal sensitivity was
evaluated in a dark room after pupil dilatation with 1%
tropicamide. The stimulus size was Goldmann III (white,
200 ms), and the background luminance was 31.4 apostilbs.
The stimulus luminance ranged from 0 to 34 dB and was
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Fig. 1 A representative case of a macular hole (MH) in a 68-year-old man, classified as 
stage 3
(A) Color fundus photography showing an MH in the left eye. (B) Retinal sensitivity was 
evaluated in 45 points arranged within a 4° diameter. (C) The range was divided con-
centrically around the central fovea and at 0.5°，1°，2°，3°，and 4°．The mean reti-
nal sensitivity within each range was labeled as S0, S0.5, S1, S2, S3, and S4. (D) Optical 
coherence tomography of the MH. The minimum linear diameter (MD) and the basal di-
ameter (BD) were measured using the internal limits.

evaluated using a 4-2 staircase method with 2-dB steps.
This method is commonly used to determine visual sensi-
tivity. An automatic fundus eye tracking system was used
to ensure that the stimuli were projected at the same
point each time to maintain consistency in the testing con-
ditions. Fig. 1-A shows color fundus photography of MH
and the measurement pattern comprised 45 points ar-
ranged in a 4̊ diameter range (Fig. 1-B). Points were classi-
fied on the basis of their distance from the fovea. The
measured retinal sensitivities were divided into concentric
ranges of the fovea, 0.5̊, 1̊, 2̊, 3̊, and 4̊ from the central fo-
vea, and the average retinal sensitivities measured in
these ranges were set as S0 (1 point), S0.5 (4 points), S1 (8
points), S2 (8 points), S3 (12 points), and S4 (12 points) (Fig.
1-C).

OCT measurements
The retinal structure was evaluated using SD-OCT
(Spectralis; Heidelberg Engineering, Heidelberg, Germany)
images acquired before treatment (i.e., at baseline) and 3
and 12 months after treatment.
The MH size was measured manually in the OCT im-
ages using a Spectralis SD-OCT software caliper. The
minimum linear diameter (MD) was defined as the narrow-
est width of the hole at the center of the retina parallel to
the RPE, whereas the basal diameter (BD) was defined as
the diameter of the hole at the level of the RPE (Fig. 1-D).
Both measurements were confirmed by two retina special-
ists to ensure accuracy and consistency. The correlation
between retinal structure and sensitivity at each time
point was evaluated.
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Table　1　Baseline characteristics of patients

Eyes (n) 24
Age (years) 68±6.73
Sex (male/female) 13/11
MH stage (eyes) Stage 1: 0, stage 2: 12, stage 3: 9, and stage 4: 3
Lens status (phakic/IOL, eyes) 22/2
Axis length (mm) 23.97±1.08
MD (μm) 286±184.84
BD (μm) 685.79±333.17
ILM (peeling/inverted) 17/7
Follow-up duration (3 months/12 months) 24/16

MH, macular hole; IOL, intraoperative lens; MD, minimum linear diameter; BD, basal diame-
ter; ILM, internal limiting membrane.

Statistical analysis
All values are presented as means and standard devia-
tions, unless otherwise specified. The Steel-Dwass test was
used to compare changes in retinal sensitivity preopera-
tively and at 3 and 12 months postoperatively. Nonpara-
metric Spearman’s tests were used to detect correlations
between the OCT parameters and preoperative retinal
sensitivity, and simple linear regression analysis was used
to establish possible linear relationships.
p-values ＜0.05 were considered statistically significant.
Data were analyzed using JMP (version 16.0.0) statistical
analysis software (SAS Institute, Inc., Cary, NC, USA).

Results

Baseline characteristics of patients
Table 1 presents the patients’ demographic data. All 24
eyes of 24 patients (mean age 68±6.73 years, 13 men and
11 women) were followed for 3 months postoperatively.
Among them, 16 eyes of 16 patients (mean age 69.56±4.45
years, 8 men and 8 women) were followed up to 12 months
postoperatively. MHs were classified as stage 2, 3, and 4 in
12, 9, and 3 eyes, respectively, according to the Gass classi-
fication. Cataract surgery was performed in 22 eyes
(91.7%), and 2 eyes (8.3%) were pseudophakic. The axial
length was 23.97±1.08 mm, with an MD of 286±184.84 μm
and BD of 685.79±333.17 μm.
Changes in postoperative visual acuity and retinal
sensitivity
The logMAR BCVA was 0.61±0.35 preoperatively, 0.31
±0.31 at 3 months (p = 0.0035), and 0.21±0.25 at 12 months
(p = 0.0011), indicating significant improvement. No signifi-
cant improvement was observed from 3 to 12 months after
surgery (p = 0.5770).
The sensitivity measured up to S3 was significantly im-

proved from preoperatively to 3 months postoperatively
(S0: 9.38±8.41 dB to 22.63±3.29 dB, p ＜ 0.0001; S0.5: 11.07
±6.47 dB to 21.25±3.86 dB, p ＜ 0.0001; S1: 13.26±5.62 dB
to 21.19±3.22 dB, p ＜ 0.0001; S2: 19.66±3.98 dB to 23.42±
2.66 dB, p ＜ 0.0002; S3: 22.95±3.31 dB to 25.01±3.16 dB, p
= 0.0355). However, no significant difference was found at
S4 (25.03±2.23 dB to 25.26±2.88 dB, p = 0.6873) from pre-
operatively to 3 months. Moreover, there were no signifi-
cant improvements at 12 months compared with those at 3
months at any examination point (S0: 22.50±5.14 dB, p =
0.9241; S0.5: 21.89±3.31 dB, p = 0.8148; S1: 21.95±3.08 dB, p
= 0.7524; S2: 24.06±2.03 dB, p = 0.8787; S3: 26.03±1.89 dB,
p = 0.7025; S4: 26.03±1.43 dB, p = 0.8855) (Fig. 2).
Correlation between MH size and retinal sensitivity
Fig. 3 shows the correlation between MD, BD, and S0-S4
preoperative retinal sensitivity by the nonparametric
Spearman test. MD showed a significant correlation with
all measurement points (S0: r = -0.48009, p = 0.0174; S0.5: r
= -0.5130, p = 0.0104; S1: r = -0.6173, p = 0.0013; S2: r =
-0.4990, p = 0.0131; S3: r = -0.4291, p = 0.0364; S4: r =
-0.4238, p = 0.0390). BD showed significant correlations in
the S0.5-4 range (S0.5: r = -0.5717, p = 0.0035; S1: r =
-0.6543, p = 0.0005; S2: r = -0.5801, p = 0.0030; S3: r =
-0.5805, p = 0.0070; S4: r = -0.5279, p = 0.0080), but no sig-
nificant correlation was found for S0 (r = -0.3966, p =
0.0550).

Discussion

Despite the high rate of anatomical closure,４―６） it is not
entirely clear how visual function improves postopera-
tively. Our results showed that retinal sensitivity around
the fovea was significantly affected within the S3 measure-
ment point at 3 months postoperatively.
Microperimetry can provide an accurate and reproduc-
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Fig. 2 Changes in retinal sensitivity after 3 and 12 months for each degree
Retinal sensitivity (S0‒S4) was evaluated at baseline and at 3 and 12 months postoperatively. 
S0‒S3 showed significant improvement at 3 and 12 months postoperatively compared with 
baseline (p＜0.05, Steel‒Dwass test), whereas S4 showed no significant improvement. Across all 
ranges, no significant improvement was observed between 3 and 12 months postoperatively. 

ible test of retinal sensitivity in areas with high cone con-
centrations and has been found to be more related to prac-
tical vision than to BCVA in patients with fundus dis-
eases.１８）

Several studies have investigated retinal sensitivity in
patients with MH using microperimetry.８―１２，１９，２０）Early stud-
ies often showed that the detection range for mean macu-
lar sensitivity was between 8̊ and 12̊,１０，１９，２０）and consider-
ing that 1̊ on the fundus corresponds to a length of 250
μm, this range was much larger than the area actually
damaged by the MH. Consequently, relatively normal reti-
nal areas were included in the measurements, leading to
an overestimation. Wang et al.１０） investigated the average
within a 2̊ area around the macula and demonstrated, us-
ing multivariate stepwise linear analysis that this area was
more sensitive than an 8̊ area. This highlights the impor-
tance of examining the region surrounding the structural
damage caused by an MH. However, these studies were
limited to a 2̊ area. In this study, even relatively small
MHs were found to affect an area within a 3̊ range.
The mean retinal sensitivity significantly improved
postoperatively, which was consistent with the improve-
ment in BCVA. To the best of our knowledge, this is the
first report showing the actual area affected by an MH.

The examination of the extent of this damage enables a
more detailed functional assessment and may be useful in
surgical decision-making.
In this study, a difference in sensitivity was observed at
3 months but not at 12 months. This may be because the
MD of the MHs in this study was relatively small, leading
to early improvement in visual function. Previous studies
on retinal sensitivity have reported improvements after
comparing preoperative and 4-month measurements１０）and
preoperative and 12-month data.１９）However, few studies
have examined changes over time at multiple points. We
considered it important to investigate retinal sensitivity
changes over time. Although some patients showed im-
provement in visual function over time in the macular
area, no significant changes were observed in this study
due to the small number of patients.
MH formation begins with the detachment of Müller cell
cones that anchor photoreceptors to the fovea.１）As the
hole develops, centrifugal traction toward the surrounding
retina (hole edge) impairs central visual function.２，３）This
tangential traction typically increases the incidence of idi-
opathic MHs over time. Therefore, the size measured at
the RPE level by OCT, referred to as the BD, and the MD
is considered to have better prognostic value, as they re-
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Fig.　3　Correlation between minimum linear diameter (MD), basal diameter (BD), and preoperative retinal sensitivity at S0‒S4
a: Correlation between preoperative S0 and MD. b: Correlation between preoperative S0.5 and MD. c: Correlation between 
preoperative S1 and MD. d: Correlation between preoperative S2 and MD. e: Correlation between preoperative S3 and MD. f: 
Correlation between preoperative S4 and MD. g: Correlation between preoperative S0 and BD. h: Correlation between 
preoperative S0.5 and MD. i: Correlation between preoperative S1 and MD. j: Correlation between preoperative S2 and MD. k: 
Correlation between preoperative S3 and MD. l: Correlation between preoperative S4 and MD.

flect the actual size of the retinal lesion. It has been re-
ported that small-diameter MHs are associated with better
functional outcomes.１５―１７）

In our study, we observed that as the size of the MH in-
creased, the affected area expanded. Interestingly, when
comparing preoperative data, no significant difference was
observed within the 4̊. However, a significant correlation
was found between sensitivity and hole size, even within
the 4̊ range. The average MH size in our participants was
286±184.84 μm, which is approximately 2̊ to 3̊ if consider-
ing that 1̊ on the fundus corresponds to a length of 250
μm; however, the surrounding edges of the hole were also
affected. In MH, it has been reported that patients’ visual
fixation gradually shifts to the edge of the hole, leading to
paracentral fixation.８）The ring-shaped area surrounding
the full-thickness retinal defect shows a relative scotoma
with reduced sensitivity, which is believed to reflect hole
dysfunction and has been reported to affect visual acu-

ity.８，２１）Furthermore, the stability of fixation and the pro-
portion of fixation locations serve as indicators for evaluat-
ing gaze control and selection abilities,２１，２２） making the
function of hole edges an important evaluation target. SD-
OCT development has enabled detailed layer-by-layer
evaluation of the retinal microstructure, and fundus pe-
rimetry can depict the functional changes corresponding
to these structural changes. Our results indicate that this
comparison allows for a more detailed functional assess-
ment of MHs.
This study has several limitations. The number of en-
rolled patients was small, and because this was a retro-
spective study, the findings were exploratory in nature.
The participants included patients with and without cata-
ract surgery, and those who underwent ILM peeling and
those who used the inverted flap method. Therefore, fur-
ther studies under more specific conditions are required.
In conclusion, MP-3 microperimetry is useful for evaluat-
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ing retinal function in MHs, and a more detailed functional
evaluation is possible by evaluating retinal sensitivity in
thin concentric circles. In typical MH, preoperative retinal
sensitivity is reduced to approximately 3̊, and improve-
ment in sensitivity is observed 3 months postoperatively.
The larger the size of the hole, the greater the extent of
impairment.

Funding source: This research did not receive any specific grant

from funding agencies in the public, commercial, or not-for-profit sec-

tors.

Author’s contribution: A.Y. and S.T. designed the study; A.Y.,

N.W., T.I., and K.S. analyzed the data; A.Y. and S.T. wrote the manu-

script; N.W., T.I., K.S., and Y.H. reviewed the manuscript.

Ethics statement: This study was conducted in accordance with

the Declaration of Helsinki and with the approval of the Ethics Com-

mittee of Toho University Omori Medical Center (Approval number:

M23203). As this was a retrospective study, an opt-out approach was

used, allowing patients to refuse the use of their data. Information

about the study and the opt-out option were made available to the

public via the hospital’s website. Patients who did not want their data

included in the study were provided with contact information to

withdraw their data.

Consent for publication: All authors read and approved the final

manuscript.

Conflicts of interest: None declared.

References

1）Duker JS, Kaiser PK, Binder S, de Smet MD, Gaudric A, Reichel
E, et al. The International Vitreomacular Traction Study Group
classification of vitreomacular adhesion, traction, and macular
hole. Ophthalmology. 2013; 120: 2611-9.

2）Bringmann A, Duncker T, Jochmann C, Barth T, Duncker GIW,
Wiedemann P. Spontaneous closure of small full-thickness macu-
lar holes: presumed role of Müller cells. Acta. Ophthalmol. 2020;
98: e447-56.

3）Morescalchi F, Costagliola C, Gambicorti E, Duse S, Romano MR,
Semeraro F. Controversies over the role of internal limiting
membrane peeling during vitrectomy in macular hole surgery.
Surv. Ophthalmol. 2017; 62: 58-69.

4）Brooks HL Jr. Macular hole surgery with and without internal
limiting membrane peeling. Ophthalmology. 2000; 107: 1939-48.

5）Ip MS, Baker BJ, Duker JS, Reichel E, Baumal CR, Gangnon R, et
al. Anatomical outcomes of surgery for idiopathic macular hole
as determined by optical coherence tomography. Arch. Ophthal-
mol. 2002; 120: 29-35.

6）Michalewska Z, Michalewski J, Adelman RA, Nawrocki J. In-

verted internal limiting membrane flap technique for large
macular holes. Ophthalmology. 2010; 117: 2018-25.

7）Tranos PG, Ghazi-Nouri SM, Rubin GS, Adams ZC, Charteris DG.
Visual function and subjective perception of visual ability after
macular hole surgery. Am. J. Ophthalmol. 2004; 138: 995-1002.

8）Ozdemir H, Karacorlu M, Senturk F, Karacorlu SA, Uysal O.
Retinal sensitivity and fixation changes 1 year after triamci-
nolone acetonide assisted internal limiting membrane peeling for
macular hole surgery--a MP-1 microperimetric study. Acta. Oph-
thalmol. 2010; 88: e222-7.

9）Chen WC, Wang Y, Li XX. Morphologic and functional evalu-
ation before and after successful macular hole surgery using
spectral-domain optical coherence tomography combined with
microperimetry. Retina. 2012; 32: 1733-42.

10）Wang Z, Qi Y, Liang X, Yu Y, Chen J, Wang J, et al. MP-3 meas-
urement of retinal sensitivity in macular hole area and its predic-
tive value on visual prognosis. Int. Ophthalmol. 2019; 39: 1987-94.

11）Qi Y, Wang Z, Li SM, You Q, Liang X, Yu Y, et al. Effect of inter-
nal limiting membrane peeling on normal retinal function evalu-
ated by microperimetry-3. BMC Ophthalmol. 2020; 20: 140.

12）Wons J, Pfister IB, Anastasi S, Steinhauer S, Niderprim SA, Gar-
weg JG. Functional outcome after macular hole surgery: com-
parison of standard perimetry with microperimetry. Clin. Oph-
thalmol. 2022; 16: 2235-43.

13）Kim KY, Yu SY, Kim M, Kim ES, Kwak HW. Morphological
change of inner retinal layer on spectral-domain optical coher-
ence tomography following macular hole surgery. Ophthal-
mologica. 2013; 230: 18-26.

14）Srinivasan VJ, Wojtkowski M, Witkin AJ, Duker JS, Ko TH, Car-
valho M, et al. High-definition and 3-dimensional imaging of
macular pathologies with high-speed ultrahigh-resolution optical
coherence tomography. Ophthalmology. 2006; 113: 2054.e1-14.

15）Grigoropoulos VG, Theodossiadis GP, Theodossiadis PG. Associa-
tion of the preoperative photoreceptor layer defect as assessed
by optical coherence tomography with the functional outcome
after macular hole closure: a long follow-up study. Ophthal-
mologica. 2011; 225: 47-54.

16）Ullrich S, Haritoglou C, Gass C, Schaumberger M, Ulbig MW,
Kampik A. Macular hole size as a prognostic factor in macular
hole surgery. Br. J. Ophthalmol. 2002; 86: 390-3.

17）Steel DH, Donachie PHJ, Aylward GW, Laidlaw DA, Williamson
TH, Yorston D; BEAVRS Macular Hole Outcome Group. Factors
affecting anatomical and visual outcome after macular hole sur-
gery: findings from a large prospective UK cohort. Eye (Lond).
2021; 35: 316-25.

18）Richter-Mueksch S, Vécsei-Marlovits PV, Sacu SG, Kiss CG, We-
ingessel B, Schmidt-Erfurth U. Functional macular mapping in
patients with vitreomacular pathologic features before and after
surgery. Am. J. Ophthalmol. 2007; 144: 23-31.

19）Sun Z, Gan D, Jiang C, Wang M, Sprecher A, Jiang AC, et al. Ef-
fect of preoperative retinal sensitivity and fixation on long-term
prognosis for idiopathic macular holes. Graefes Arch. Clin. Exp.
Ophthalmol. 2012; 250: 1587-96.

20）Bonnabel A, Bron AM, Isaico R, Dugas B, Nicot F, Creuzot-
Garcher C. Long-term anatomical and functional outcomes of idi-
opathic macular hole surgery. The yield of spectral-domain OCT
combined with microperimetry. Graefes Arch. Clin. Exp. Oph-
thalmol. 2013; 251: 2505-11.

21）Nakabayashi M, Fujikado T, Ohji M, Saito Y, Tano Y. Fixation



Retinal Sensitivity of Macular Hole ３３

Vol. 11 No. 2

patterns of idiopathic macular holes after vitreous surgery. Ret-
ina. 2000; 20: 170-5.

22）Tarita-Nistor L, González EG, Mandelcorn MS, Lillakas L, Stein-
bach MJ. Fixation stability, fixation location, and visual acuity af-
ter successful macular hole surgery. Invest. Ophthalmol. Vis. Sci.

2009; 50: 84-9.

ⒸMedical Society of Toho University. Toho Journal of Medicine is an Open

Access journal distributed under the Creative Commons Attribution-

NonCommercial-NoDerivatives 4.0 International License. To view the details of

this license, please visit (https://creativecommons.org/licenses/by-nc-nd/4.0/).


