Retinal Displacement Toward Optic Disc After Internal
Limiting Membrane Peeling for Idiopathic Macular Hole
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e PURPOSE: To examine the retinal displacement
following successful macular hole (MH) surgery with
internal limiting membrane (ILM) peeling and gas tampo-
nade, and to determine the correlation between the extent
of displacement and the basal MH size.

e DESIGN: Retrospective, interventional, observational
case series.

e METHODS: The medical records of consecutive patients
with an idiopathic MH that had undergone vitrectomy
with ILM peeling and gas tamponade were studied. The
distances between the optic disc and the intersection of
2 retinal vessels located nasal or temporal to the fovea
were measured manually preoperatively (A), and 2 weeks
and 1, 3, 6, and 12 months postoperatively (B), on the
fundus autofluorescence or near-infrared images. The
basal and minimum diameters of the MHs were measured
in the spectral-domain optical coherence tomographic
images. The correlations between the ratio of the retinal
displacement (A — B/A) and basal diameters of the
MHs were determined.

e RESULTS: Twenty-one eyes of 21 patients (9 men,
mean age: 64.6 + 8.4 years) were studied. Ten eyes
(47.6%) had stage 2 MH, 9 eyes (42.9%) had stage 3
MH, and 2 eyes (9.5%) had stage 4 MH. The temporal
retinal vessels were displaced 260.8 + 145.8 pm toward
the optic disc at 2 weeks postoperatively, which was
significantly greater than the 91.1 + 89.7 pm of the nasal
retinal vessels (paired t test, P < .001). The ratio of
retinal displacement in the temporal field at 2 weeks
was significantly correlated with the basal diameter of
the MH (Spearman’s rank correlation coeffieient =
—0.476, P = .033.

e CONCLUSIONS: The greater displacement of the tempo-
ral retina than the nasal retina toward the optic disc post-
operatively suggests that the temporal retina is more
flexible and can be retracted toward the optic disc during
the MH closure. (Am J Ophthalmol 2014;157:
971-977. © 2014 by Elsevier Inc. All rights reserved.)
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internal limiting membrane (ILM) peeling, and gas

tamponade will lead to high rates of idiopathic macular
hole (MH) closure.'™ It has been suggested that the release
of vitreoretinal traction by ILM peeling allows the flexible
retina to retract toward the optic disc.” The recent findings
that pharmacologic vitreolysis can lead to a closure of an
MH without surgery supports the idea that the primary cause
of MH is vitreomacular traction.’ Analyses of spontaneously
or surgically closed MHs suggested that the superficial layers
of the sensory retina were the first to reattach during the pro-
cess of MH closure.”™ If the retina retracts to compensate
for an MH at the fovea, then it is likely that the retina
will be displaced after successful MH surgery. The degree
of displacement should then depend on the size of the MH
and should be larger if the MH is large.

Thus, the purpose of this study was to determine whether
the retina is differentially displaced after vitrectomy with
internal limiting membrane peeling in eyes with an MH.
To accomplish this, we measured the distance between
the optic disc and an intersection of blood vessels in the
temporal and in the nasal retina preoperatively and postop-
eratively. We also determined whether the degree of
displacement was significantly correlated with the size of
the preoperative MH.

I T IS WELL ESTABLISHED THAT PARS PLANA VITRECTOMY,

METHODS

THIS WAS A RETROSPECTIVE, INTERVENTIONAL, OBSERVA-
tional case series study. We studied the medical records
of 21 consecutive patients who had undergone successful
vitrectomy for an idiopathic MH at the Teikyo University
School of Medicine, University Hospital Mizonokuchi,
from August 4, 2011 to March 14, 2013. The procedures
used to treat the patients and the examination of their med-
ical records was approved by the Institutional Review
Board of the Teikyo University School of Medicine.
Cases with any ocular complications that could affect
visual function, such as diabetic retinopathy, macular degen-
eration, myopic chorioretinal atrophy, rhegmatogenous
retinal detachment, cataract >grade III in the Emery-Little
scale,'” and corneal diseases, were excluded. An idiopathic
MH was diagnosed and classified as reported by Gass."'
Standard 3-port vitrectomy with 23 gauge instruments
was performed on 20 eyes and with 25 gauge instruments
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FIGURE 1. Fundus autofluorescence images and spectral-domain optical coherence tomographic images of a 63-year-old woman with
amacular hole. (Upper left) Fundus autofluorescence image with a macular hole. The distance from the margin of the optic disc to the
intersection of temporal vessels and to the intersection of nasal vessels was measured in fundus autofluorescence images such as this.
(Upper right) The temporal and nasal distances were measured 2 weeks postoperatively. The macular hole is closed. (Lower left)
Preoperative optical coherence tomographic image. The baseline diameter of the macular hole is 673 pm. (Lower right) Optical
coherence tomographic image 2 weeks after vitrectomy with internal limiting membrane peeling.

on 1 eye by a single surgeon to repair the MH. After
completion of core vitrectomy, a posterior vitreous detach-
ment was created with active aspiration if one was not
present. The ILM was peeled by grasping the ILM with
vitreoretinal forceps without the use of dyes to make the
ILM more visible, except in 1 eye, in which 0.125% indoc-
yanine green was used. The ILM was grasped at the upper
right to the fovea within the vascular arcade and peeled
to the edge of the vascular arcade (approximately 2 or 3
disc diameters). After air—fluid exchange, 20% sulfur hexa-
fluoride was used for tamponade. Patients were instructed
to maintain a face-down position for 1 day and then
allowed to assume any body position except a face-up posi-
tion until the gas disappeared.

Spectral-domain optical coherence tomography (SD
OCT, Spectralis; Heidelberg Engineering, Heidelberg,
Germany) was used to evaluate the size and shape of
the MH preoperatively and postoperatively. The distance
between the temporal margin of the optic disc and an
intersection of retinal vessels was measured using the
caliper function of the SD OCT preoperatively (A) and
2 weeks and 1, 3, 6, and 12 months postoperatively (B).
Fundus autofluorescence (FAF, Figure 1) and near-
infrared (Figure 2) images were used to measure the dis-
tance between the optic disc and the intersection of the
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retinal vessels. We selected 2 intersections of retinal
blood vessels in each eye. One was in the temporal
ETDRS subfield and the other was in the nasal ETDRS
subfield (Figure 3 left). The basal diameter and minimum
diameter of the MH were measured in the SD OCT im-
ages (Figure 3 right).

Statistical analyses were performed using Excel (Micro-
soft, Washington, DC, USA) with add-in statistical soft-
ware (SSRI, Tokyo, Japan). The descriptive data are
presented as the means = standard deviations. The best-
corrected visual acuity (BCVA) was measured with a
Landolt C chart in decimal units and then converted to
logarithm of the minimal angle of resolution (logMAR)
units. Paired t tests were used to determine whether differ-
ences over time were significant. The correlations between
the MH size and distances of the retinal displacement were
determined by Spearman rank correlations. A P value
< .05 was considered significant.

RESULTS

THE MEDICAL RECORDS OF 21 EYES OF 21 PATIENTS (9 MEN,
mean age, 64.6 * 8.4 years) with MH were studied. Ten
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