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Macular hole formation and spontaneous closure
after vitrectomy for vitreomacular traction
documented in spectral-domain optical
coherence tomography
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Abstract

Background: We present a case of a macular hole formation and its spontaneous closure after vitrectomy for
vitreomacular traction. To our knowledge, it is the first description of spontaneous closure of the macular hole after
vitrectomy for vitreomacular traction.

Case presentation: A 78-year-old woman presented decreased visual acuity and metamorphopsia in the right eye
due to vitreomacular traction. A vitrectomy with internal limiting membrane peeling and an air tamponade was
performed in the right eye. Spectral-domain optical coherence tomography was obtained during all visits.
Seven days after the vitrectomy, the spectral-domain optical coherence tomography showed a resolved vitreomacular
traction and a full-thickness macular hole. Examination after a further three weeks showed that the full-thickness
macular hole had spontaneously closed. 5 months later spectral-domain optical coherence tomography showed a
normal foveal contour without intraretinal microcystic spaces and a resolution of the photoreceptor and external
limiting membrane elevation.

Conclusions: While performing a vitrectomy for vitreomacular traction posterior hyaloid membrane creates anterior-
posterior traction on the fovea, and, during detachment, retinal layer damage occurs in the macular area and a full-
thickness macular hole may develop. Removal of the anterio-posterior vitreous traction may play the main role and
may help the spontaneous closure of the macular hole after vitrectomy for vitreomacular traction.
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Background
Pars plana vitrectomy is a well-established surgical pro-
cedure for the treatment of vitreomacular traction (VMT).
Despite the high percentage of anatomic successes, some
postoperative complications may occur, such as a macular
hole [1-3].
Although the pathogenesis of macular hole formation

after vitrectomy for VMT is not fully understood, new
diagnostics methods such as Spectral-domain optical co-
herence tomography (SD-OCT) have provided additional
information about this process.
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To our knowledge, the current case is the first descrip-
tion of the macular hole formation and spontaneous
closure after vitrectomy for VMT clearly documented
step by step in SD-OCT (Spectralis; Heidelberg Engin-
eering, Heidelberg, Germany).
Case presentation
A 78-year-old female presented a visual acuity of 0,04
and metamorphopsia in the right eye that had lasted for
6 months after an uncomplicated phacoemulsification
with lens implantation performed in another depart-
ment. SD-OCT examination showed VMT with an outer
lamellar macular hole and an abnormal foveal contour
(Figure 1a). A vitrectomy with internal limiting membrane
(ILM) peeling and an air tamponade was performed by
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iginal work is properly credited.

mailto:magdale_5@hotmail.com
http://creativecommons.org/licenses/by/2.0


Figure 1 Spectral-optical coherence tomography before and
after vitrectomy for vitreomacular traction. a: A 78-year-old
female presented with visual acuity 0.04 and metamorphopsia.
SD-OCT examination showed the vitreomacular traction (VMT) with
an outer lamellar macular hole and an abnormal foveal contour.
b: Seven days after the vitrectomy with ILM peeling visual acuity
increased to 0.08. SD-OCT showed the full-thickness macular hole
(FTMH) with intraretinal cystoid spaces on the both edges of the
hole. c: One month later the patient presented with increased of
visual acuity to 0.2. SD-OCT clearly documented closed macular hole
with an elevation of the photoreceptor layer and of the external
limiting membrane (ELM) in the fovea region and intraretinal
microcystoid spaces. d: 5 months later visual acuity improved to
0.5. SD-OCT examination showed normal fovea contour without
subretinal fluid with no evidence of space in the outer layers of
the retina.
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the author (D.O.). After the complete three-port pars
plana vitrectomy, 0.15% trypan blue solution (Membrane
Blue Dual-Dorc, Zuidland, The Netherlands) was injected
for 60 seconds. After removal of the trypan blue, ILM
peeling was performed in the macular area. At the end of
the surgery, a fluid-air exchange was performed. Patient
received non-supine positioning (NSP) for 5 postoperative
days.
Seven days after the vitrectomy, the SD-OCT (Figure 1b)

showed a resolved VMT and full-thickness macular hole
(FTMH) with cystoid spaces on the edges, as reported in
the literature [3]. After a further three weeks, SD-OCT
(Figure 1c) showed that the FTMH had spontaneously
closed. The image shows a normal foveal contour with an
elevation of the photoreceptor layer and of the external
limiting membrane (ELM) in the fovea region and intrar-
etinal microcystoid spaces.
Figure 1d was recorded with SD-OCT 5 months later

and showed a normal foveal contour without intreretinal
microcystic spaces and a resolution of the photoreceptor
and ELM elevation.

Conclusions
The posterior hyaloid membrane may play the main role
in forming the FTMH in VMT. The posterior hyaloid
membrane creates anterio-posterior traction on the
fovea, and, during detachment, retinal layer damage oc-
curs in the macular area and FTMH may develop. In
our patient, the posterior hyaloid membrane is still at-
tached to the ILM, which is the reason that FTMH did
not appear. Anterio-posterior traction acts as a con-
glomeration of these two tissues. This traction was
pulled up to the retina, so that the edges of the hole
were elevated high, but it was stabilized by the ILM and
the posterior hyaloid membrane. The posterior hyaloid
membrane creates traction on the ILM, and, during sur-
gically induced detachment, the complex of the posterior
hyaloid membrane and ILM was probably removed in
the macular area and FTMH develops. As suggested by
Charles [4], when operating on VMT cases, the poster-
ior vitreous cortex should be delaminated from the
fovea prior to any removal of the vitreous to prevent
tearing the fovea. FTMH may develop in its natural
course and after vitrectomy for VMT [3,5]. In none of
these cases did spontaneous closure of the FTHM de-
velop; they required another surgery to close the macu-
lar hole.
Eckardt et al. showed that about 91% of macular holes

closed 3 days after surgery [6]. Also Jumper et al. pre-
sented that macular holes with a diameter < 400 μm
were closed 1 day after surgery [7]. Some authors re-
ported that in non-supine positioning (NSP) patients,
about 90% of macular holes were closed [8]. This is why
after vitrectomy the patient received postoperative NSP
only for 5 days. The necessity of face-down positioning
(FDP) after vitrectomy with air/gas tamponade for macu-
lar hole surgery is still unclear. In our patient, after air ab-
sorption seven days after vitrectomy the macular hole
remained open [Figure 1b] and closed later [Figure 1c].
Based on this case, we can see that neither the air tam-
poande nor the position after vitrectomy affected the clos-
ure of the hole.
In our opinion, there are two possible mechanisms

that could cause spontaneous closure of the macular
hole. After surgically inducing posterior hyaloid detach-
ment, the edges of the hole were left at the bottom by
the resolution of the traction. This could cause a de-
crease in the distance between the edges of the hole, and
put them together by reducing intraretinal cystoid
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spaces. The release of the mechanical traction may be
the main reason for the eventual closure of the macu-
lar hole. On the other hand, ILM peeling induces glial
cell proliferation across the hole and this mechanism
may also help the spontaneous closure of macular
hole.
While performing vitrectomy for VMT, the posterior

hyaloid membrane creates anterior-posterior traction on
the fovea, and, during detachment, retinal layer damage
occurs in the macular area and FTMH may develop. Re-
moval of the anterio-posterior vitreous traction may play
the main role and may help the spontaneous closure of
the macular hole after vitrectomy for vitreomacular trac-
tion. ILM peeling may also help the spontaneous closure
of a macular hole.

Consent
Written informed consent was obtained from the patient
for publication of this Case report and any accompany-
ing images. A copy of the written consent is available for
review by the Editor of this journal.
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