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ABSTRACT

Introduction: The purpose of this report is to
describe a case of macular hole development
after vitrectomy for floaters with induction of
posterior vitreous detachment.
Case Report: A 44-year-old otherwise healthy
man presented with visually debilitating floa-
ters in his right eye; these had been present for
more than 2 years. Preoperative examination
was unremarkable in both eyes, apart from
some degree of vitreous degeneration in the
right eye. Preoperative visual acuity was 20/20
bilaterally. A 25-gauge transconjunctival
sutureless pars plana complete vitrectomy with
induction of posterior vitreous detachment was
performed in the right eye. Upon examination
1 month after surgery, a small full-thickness

macular hole was detected in the right eye.
Visual acuity was diminished to 20/80. The
macular hole was closed after a second vitrec-
tomy with internal limiting membrane peeling
and gas tamponade.
Conclusion: Macular hole development should
be listed as a possible complication of vitrec-
tomy for visually debilitating floaters when a
posterior vitreous detachment is induced during
surgery.

Keywords: Macular hole; Vitrectomy; Vitreous
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INTRODUCTION

Since the introduction of transconjunctival
vitrectomy systems, vitrectomy for visually
debilitating floaters has gained increasingly
greater acceptance among surgeons [1]. Func-
tional and anatomical results are excellent;
however, a range of complications have been
reported including cataract, iatrogenic retinal
tears, retinal detachment, choroidal hemor-
rhage, and proliferative vitreoretinopathy [1, 2].

Macular hole development has been descri-
bed after vitrectomy for diabetic macular
edema, optic pit maculopathy, vein occlusion,
and vitreoretinal interface disorders [3, 4]. More
recently, up to 5% incidence of macular hole
occurrence has been reported after intravitreal
injection of Ocriplasmin (Jetrea,
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Thrombogenics) for the treatment of vitreo-
macular traction, as a consequence of the
enzymatic induction of vitreomacular separa-
tion [5].

We describe here the case of a relatively
young patient undergoing vitrectomy for floa-
ters with induction of a posterior vitreous
detachment (PVD), who developed a
full-thickness macular hole postoperatively.

CASE REPORT

A 44-year-old otherwise healthy man presented
to our department complaining of disturbing
floaters in his right eye for more than 2 years.
On examination, best corrected visual acuity
(BCVA) was 20/20 in both eyes (OU) with
myopic correction bilaterally of - 1 diopter.
Anterior segment and fundus examination were
unremarkable apart from some degree of vitre-
ous degeneration more pronounced in the right
than in the left. No PVD was detected in OU.
After detailed explanation of the possible risks
and benefits of vitrectomy a 6-month period of
observation was advised, after which surgery
was carried out because of persistence of symp-
toms. A 25-gauge transconjunctival sutureless
pars plana vitrectomy (surgeon G.B.) was per-
formed using the Alcon Constellation system
(Alcon Laboratories Inc., Fort Worth, TX). After
core vitrectomy, PVD was induced with aspira-
tion from the cutter after injection of a small
amount of triamcinolone acetonide to visualize
the vitreous cortex. Careful peripheral vitrec-
tomy with vitreous base shaving was achieved
with scleral indentation. The vitreous cavity
was filled with balanced salt solution at the end
of the procedure.

Upon examination 1 month after surgery, a
small full-thickness macular hole was detected
in the right eye along with wrinkling of the
retinal surface. BCVA was diminished to 20/80
(Fig. 1). As a result of persistence of the macular
hole, a second vitrectomy was performed
3 weeks later, with peeling of both an epiretinal
membrane (ERM) and the internal limiting
membrane. The vitreous cavity was filled with a
mixture of air and 20% sulfur hexafluoride.
Postoperatively, the patient was asked to

maintain a reading position for 6 h per day for
3 days and not to sleep on his back for a week.
One month afterwards, after complete disap-
pearance of the air/gas mixture bubble, the
macular hole was closed with partial restoration
of BCVA up to 20/25. Consent for the publica-
tion for this case report and any additional
related information was taken from the patient
involved in the study.

DISCUSSION

Primary floaters stem from normal aging pro-
cesses of the vitreous body and are common
after the occurrence of PVD, as a result of the
dense collagen matrix of the vitreous cortex [1].
Treatment is usually unnecessary, and mostly
limited to watchful observation and reassur-
ance, as disturbances rapidly subside in the vast
majority of people. A subset of patients, how-
ever, complains of persistent symptoms with
significant impact on the quality of life, for
whom interventional options, such as Nd:YAG
laser and vitrectomy, are increasingly being
considered [1].

Recent studies have shown that disturbing
floaters may also be more prevalent than pre-
viously thought in young patients without a
PVD, with a negative impact on the quality of
life that is greater than previously appreciated
[1, 6]. While it is usually recommended to
postpone surgical options as long as possible in
this subset of patients, vitrectomy may be the
only option to eradicate the problem for those
suffering from persistent debilitating vitreous
opacities.

When performing vitrectomy for floaters in
the absence of a pre-existent PVD, surgeons
usually have two possibilities: either a complete
vitrectomy with induction of a PVD or minimal
removal of the central vitreous in front of the
macula [7, 8].

A minimally invasive approach limited to
the removal of the central gel enables a much
easier and faster surgery compared to a more
complete vitrectomy with induction of PVD. In
addition, preservation of 3–4 mm of retrolental
vitreous may limit postoperative cataract
development, which may be of particular
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advantage in young patients who are still able
to accommodate [1, 7]. Finally, by not inducing
a PVD the occurrence of iatrogenic peripheral
breaks may also be limited. Sebag et al., for
instance, reported less than 1% incidence of
iatrogenic retinal breaks with minimally inva-
sive vitrectomy, while Tan et al. reported an
incidence of 16.4% with PVD induction and
complete vitrectomy [7, 8].

On the other hand, leaving the posterior
cortex adherent to the retina at the end of sur-
gery may lead to postoperative vitreous
detachment and therefore to a higher occur-
rence of late onset retinal breaks and more
importantly retinal detachments as in the
studies by Schulz-Key et al. and de Nie et al.
[9, 10]. For this reason, even in young patients
undergoing vitrectomy for floaters, our prefer-
ence is always to induce a PVD and perform
vitreous removal as thoroughly as possible as we
believe this approach to be the safest in the long
term.

However, we describe here the case of a
patient undergoing surgery for vitreous floaters
removal with induction of a PVD, who

developed a full-thickness macular hole
1 month after vitrectomy. This short-term
complication, to the best of our knowledge, has
not been previously reported after vitrectomy
for floaters.

Idiopathic macular holes are full-thickness
retinal defects in the foveal neurosensory retina.

The pathogenesis of macular hole formation
is widely accepted as an abnormal anteroposte-
rior and tangential vitreous traction performed
in the foveal retinal surface [11].

Postvitrectomy macular hole development
has been previously described, and it has been
proposed that surgical detachment of the pos-
terior hyaloid membrane creates anteroposte-
rior traction on the fovea, and, during
detachment, retinal layer damage occurs in the
macular area and a full-thickness macular hole
may develop [3, 4]. This mechanism may
explain the development of a macular hole in
our patient.

In addition, we observed in our case the
presence of a thick ERM at the posterior pole,
which may also have occurred as a consequence
of the PVD induction during primary surgery

Fig. 1 Spectral domain optical coherence tomography
(SD-OCT) images. a A small macular hole had developed
1 month after vitrectomy for floaters. Wrinkling of the
retinal surface due to an epiretinal membrane was also

visible. b At 7 weeks after surgery the macular hole was
slightly enlarged. c The macular hole was closed after
subsequent surgery. d Left eye, normal macula
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and which also may have contributed to the
onset of the macular hole.

Since we did not obtain a spectral domain
optical coherence tomography (SD-OCT) of the
macula preoperatively, it might also be that the
macular hole or the ERM was present already
before the operation; however, this is unlikely
since preoperative BCVA in the right eye was
normal and the patient did not complain of
metamorphopsia. SD-OCT scan of the fellow
naı̈ve eye did not show any alteration.

Three weeks after primary surgery, the
patient was operated on again with subsequent
successful closure of the macular hole with
partial recovery of visual acuity.

CONCLUSION

The possibility of macular hole development
should be included in the list of complications
when discussing risks and benefits of vitrectomy
for floaters. As a preventive measure, SD-OCT of
the macula should probably be routinely per-
formed in every case undergoing vitrectomy for
floaters whether or not in the setting of preop-
erative PVD, since the absence of symptoms
cannot completely rule out the presence of any
interface disorder. Fovea-sparing ERMs of very
little lamellar macular holes are sometimes
completely asymptomatic, but may worsen
after vitrectomy.
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