CASE REPORT

A rare complication that can occur following surgery for
rhegmatogenous retinal detachment: Late-Onset Secondary
Macular Hole

Deniz Ayhan'®, Pmar Ci¢ek Kaya'®, Berrak Sekeryapan Gediz'

ABSTRACT

Secondary macular hole (MH) development following rhegmatogenous retinal detachment (RRD) surgery is a rare complication.
Various risk factors have been identified in relation to its pathogenesis. Although spontaneous resolution may occur in some cases,
MH surgery is required in the presence of persistent MH beyond 2—3 months, an increase in hole size, and/or a gradual decrease in
visual acuity. This case series presents two cases that developed secondary MH accompanied by epiretinal membrane (ERM) and
cystoid macular edema (CME) in the late postoperative period following vitreoretinal surgery for RRD. MH surgery was performed in
both cases, resulting in anatomical and functional improvement. This case series aims to discuss the pathophysiology, treatment, and

prognosis of secondary MH.
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INTRODUCTION

Idiopathic macular hole (MH) is a well-defined macular
disorder associated with tangential and anteroposterior
vitreous tractions, as demonstrated by optical coherence
tomography (OCT) findings. The standard treatment is
surgical, primarily involving pars plana vitrectomy (PPV)
with removal of the posterior vitreous. The procedure often
includes internal limiting membrane (ILM) peeling and

intraocular gas tamponade'.

The proposed vitreous traction mechanisms for idiopathic
MH are contradictory for secondary MH developing after
PPV. Secondary MH after RRD surgery is less understood
compared to idiopathic MH. Although initially reported
after scleral buckling and pneumatic retinopexy, secondary

MH has also been observed following PPV for RRD.2

The incidence of MH after RRD surgery—including
pneumatic retinopexy, scleral buckling, and PPV—has
been reported to range from 0.2% to 1.9%.* Secondary
MH has been associated with macula-off RRD, epiretinal
membrane (ERM), high myopia, and recurrent RRD.** The
timing of secondary MH development after surgery varies,
but more than 50% of cases occur within three months
postoperatively.® Due to the lack of prospective studies,
the underlying mechanisms of this specific complication

remain unclear.

In this case series, we present two cases in which secondary
MH developed in the late postoperative period following
PPV for RRD, discussing the potential etiologies and

surgical outcomes.
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CASE REPORTS

CASE 1

A 67-year-old woman presented with decreased vision
in her right eye. She had no known systemic illness but
had been diagnosed with degenerative myopia and had
undergone bilateral cataract surgery two years earlier. On
ophthalmologic examination, her best-corrected visual
acuity (BCVA) was 0.05 in the right eye and 0.7 in the left.
Axial lengths were measured as 27.5 mm bilaterally and
intraocular pressure was 14 mmHg in both eyes. Anterior
segment examination revealed bilateral posterior chamber
intraocular lenses. Fundus examination revealed an upper
temporal horseshoe tear and RRD involving the macula in
the right eye and widespread chorioretinal atrophy in the
left.

PPV was performed in the right eye due to RRD using a
25-gauge Constellation Vision System (Alcon Laboratories,
Fort Worth, TX). Posterior vitreous detachment (PVD) was
confirmed with intravitreal triamcinolone acetonide (TA),
followed by laser photocoagulation around the break and
a decalin-air-16% perfluorocarbon gas (C3F8) tamponade
exchange was performed to complete the procedure. At
postoperative month 1, the retina was attached, and BCVA
improved to 0.3. At year 2, BCVA improved further to 0.7,
and OCT showed a non-continuous ERM that did not disrupt
the foveal contour. At year 3, the patient presented with
decreased vision in the right eye persisting for three months.
BCVA had declined to 0.05. Fundus examination revealed
a full-thickness macular hole (Figure 1), and OCT imaging

demonstrated a macular hole with an associated ERM on
its temporal edge (Figure 2A). The patient underwent a
second surgery using the 25-gauge Constellation Vision
System, with dye-assisted peeling of the ERM and internal
limiting membrane (ILM), followed by a fluid—air-14%
C3F8 gas exchange. At one month postoperatively, BCVA
had improved to 0.3, and the macular hole was closed. At
the six-month follow-up, BCVA in the right eye was 0.4,
with OCT confirming the persistent closure of the macular
hole (Figure 2B).

CASE 2

A 58-year-old male patient presented with decreased vision
in the right eye accompanied by photopsia. The patient had
no known systemic or ocular diseases. On ophthalmologic
examination, BCVA was 0.6 in the right eye and 0.8 in the
left eye. Intraocular pressure was measured as 15 mmHg in
both eyes. Anterior segment examination revealed bilateral
posterior chamber intraocular lenses. Fundus examination
of the right eye demonstrated a RRD involving the nasal
retina, accompanied by multiple retinal tears. The OCT
scan passing through the fovea of the right eye showed a

normal macula (Figure 3A).

The patient underwent PPV in the right eye for the treatment
of RRD. The procedure was performed using the 25-gauge
Constellation Vision System (Alcon Laboratories, Fort
Worth, TX). PVD was confirmed with intravitreal TA,
followed by 360° laser photocoagulation surrounding

the retinal breaks, and a fluid-air-gas exchange with 16%

Figure 1. Color fundus photographs of the first patient taken at year 3 following rhegmatogenous retinal detachment surgery.

Images of the right (4) and left (B) eyes reveal fundus findings consistent with degenerative myopia, including peripapillary

chorioretinal atrophy and widespread retinal pigment epithelium (RPE) alterations. A full-thickness macular hole is observed

in the right eye (A).
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perfluoropropane (C3F8) tamponade was performed to

complete the procedure.

At the postoperative 1-month follow-up, BCVA in the right
eye improved to 0.7, and the retina was noted to be attached.
However, at the 3-month follow-up, BCVA had decreased
to 0.5, and OCT revealed cystoid macular edema (CME).
The patient was treated with two intravitreal triamcinolone
injections, which resulted in partial regression of CME and

an improvement in BCVA to 0.7.

At the postoperative 18-month visit, the patient reported
a 2-month history of decreased vision in the right eye.

BCVA was 0.2, and fundus examination revealed a macular

hole. OCT imaging showed a full-thickness macular hole

with accompanying CME and ERM formation at the
hole edges (Figure 3B). The patient underwent a second
surgery with the diagnosis of secondary macular hole. The
procedure included ERM and internal limiting membrane
(ILM) peeling assisted by vital dye, followed by a fluid-air
exchange and 14% C3F8 gas tamponade, using the same

25-gauge Constellation Vision System.

At 1 month postoperatively, BCVA improved to 0.5, and
the macular hole was closed, although CME persisted
(Figure 3C).

Written informed consent was obtained from the patients

for publication of clinical data and accompanying images.

Figure 2. OCT scans of the right eye of the
first patient before (4) and after (B) macular
hole surgery. (A) Preoperative horizontal
OCT section passing through the fovea
demonstrates a full-thickness macular hole
with an overlying epiretinal membrane and
associated intraretinal cystoid changes. (B)
Postoperative OCT image shows closure of

the macular hole on a scan through the fovea.
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Figure 3. (4) OCT image of the second
patient showing a macula-sparing retinal
detachment at presentation. (B) At
postoperative month 18, OCT reveals a
secondary full-thickness macular hole

with associated epiretinal membrane and
intraretinal cystoid changes. (C) One month
following macular hole surgery, OCT
shows closure of the hole, although cystoid

macular edema persists.
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DISCUSSION

This case series presents two cases of late-onset secondary
MH development following PPV performed for RRD:
one in a patient with degenerative myopia and macula-
involving RRD, and the other in a case of multiple retinal
tears with macula-sparing RRD. The clinical courses and
surgical outcomes of both cases are described in detail.
Although rare, MH formation after RRD surgery is a
significant complication, as it can cause substantial visual

loss and often necessitates further surgical intervention.

Secondary MH development following RRD repair
typically occurs early in the postoperative period. Existing
literature indicates that the majority of these cases develop
within the first 3 months after the surgery.®* While an exact
definition of late-onset secondary MH remains poorly
defined in the existing literature, occurrences beyond 12
months are exceptionally infrequent. The novelty of this
case series lies in the very delayed presentation of the
macular holes, which developed 36 months and 18 months
after RRD repair. This extended latency period underscores
that even after long-term stable retinal reattachment, the
fovea still remains susceptible to microstructural alterations
and long-term macular surveillance is necessary regardless

of 1nitial anatomical success.

To understand the potential mechanisms driving these
delayed microstructural alterations, the status of the
vitreomacular interface must be considered. Posterior
vitreous detachment (PVD), which is considered the
primary mechanism in the development of RRD, is thought
to be protective against secondary MH formation, as it
reduces both tangential and anteroposterior traction forces
implicated in idiopathic MH pathogenesis.® Thus, in eyes
where PVD has already occurred, alternative mechanisms
underlying secondary MH formation have been
investigated. In a case series by Bomdica et al.’ reporting
23 patients who developed MH after RRD surgery, the
interval between surgery and MH formation was reported
as 10 and 42 days in two cases treated with scleral buckling
and pneumatic retinopexy, respectively, suggesting that
residual vitreous can exert anteroposterior traction and lead
to early postoperative MH development. Additionally, 78%
of the cases in that series had macula-involving RRD, and
the time to MH formation was significantly shorter in those

eyes compared to macula-sparing cases.

In another study by Medina et al.’ involving 15 patients,
60% had macula-involving RRD. Possible contributing
factors to secondary MH formation in these eyes include
retinal ischemia and disruption of the nutritional support
provided by the retinal pigment epithelium. Furthermore,
ERM was observed in 91% of the cases®, as in both of our
patients, supporting the hypothesis that tangential traction

is a key factor in secondary MH pathogenesis.

In both of our cases, PVD was confirmed intraoperatively
using intravitreal triamcinolone, and complete vitrectomy
was performed. Nevertheless, a thin layer of vitreous
cortex—referred to as vitreoschisis—may have remained
and later evolved into ERM, exerting traction on the

macula.

High myopia is recognized as a risk factor not only
for RRD but also for secondary MH formation. In the
aforementioned study by Medina et al., 56% of the patients
were highly myopic.® The presence of degenerative myopia
in our first case may have contributed to MH development.
Additionally,

inflammation, and microcystic macular changes may also

surgical manipulations, postoperative

play a role in MH formation.’

Cystoid macular edema (CME) is reported to occur in
6-36% of cases after RRD surgery. In a study by Merad
et al. 7 including 493 eyes, at least one episode of CME
was reported within the first postoperative year in 34% of
patients. Poor baseline visual acuity, advanced proliferative
vitreoretinopathy, endolaser retinopexy, and cataract surgery
within six months postoperatively were identified as risk
factors for CME, supporting the view that inflammation is a
primary cause.” Similarly, other case series have associated
CME with secondary MH development in the absence of
ERM.*¢In our two cases, intraretinal cysts were observed,
and in the second case, CME showed partial regression
following intravitreal steroid injection. While ERM and
CME can synergistically contribute to MH formation,
the development of a full-thickness hole despite partial
regression of the CME warrants specific consideration.
Chronic intraretinal fluid accumulation leads to sustained
mechanical stretching and microstructural damage.® Even
though intravitreal steroid treatment achieved partial
regression of the CME, the preexisting microstructural
damage in the fovea was irreversible. This residual

structural deformity rendered the fovea susceptible to the
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tangential traction by the accompanying ERM, ultimately
leading to the collapse of the foveal roof. In cases of
macula-involving RRD with concurrent CME, increasing
intraretinal traction after retinal reattachment may lead to
lamellar hole in cases of partial separation or full-thickness
MH when full thickness separation occurs.” However, this
hypothesis is not supported by our cases, as OCT imaging
prior to RRD surgery was unavailable in the first case, and

the detachment did not involve the macula in the second.

Recently, it has been suggested that foveal basal lamellar
(BALAD),

separation in the myoid layer of the retina, and structural

detachment observed as intrareceptoral
abnormalities developing during RRD involving the fovea
may lead to MH formation even after successful detachment

surgery.>’

In addition to BALAD, foveal crack sign (FCS) has also
been identified as a significant OCT marker for secondary
MH after PPV for RRD. It has recently been defined
by Ishibashi et al.'® as a hyperreflective line passing
vertically through the foveola. The authors proposed that
FCS indicates anatomical stress on Miiller cells resulting
from tangential traction induced by parafoveal ERM.!
In their retrospective case series, all secondary MH cases
occurring after PPV for RRD demonstrated FCS prior to
secondary MH formation. Although a minority of cases
with FCS did not develop secondary MH, a progressive
decrease was observed in minimum foveal thickness which
was indicating a potential risk for delayed secondary MH

formation.

There are also reports of spontaneously closing secondary
MHs following RRD surgery. Although prognostic factors
for spontaneous closure remain unclear, decreasing
inflammation and outer retinal regeneration over time
are believed to play a role.!" In a study by Uemura et
al.'* spontaneous MH closure was observed in 7 out of 11
eyes at an average of 2 months postoperatively, but 5 of
those later developed MHs again. In that study, epiretinal
proliferation (EP), characterised primarily by Miiller cell
proliferation within the inner retinal layers, was proposed
as a causative factor. However, as EP was also observed
in spontaneously closed cases, a direct relationship could
not be confirmed. On the contrary, Miiller cell activation
might assist in spontaneous closure. As a result, it has been

recommended not to rush into surgical intervention when

a secondary MH is detected after RRD surgery. Instead,
if there is no spontaneous closure within 2—-3 months, if
the hole enlarges, or if visual acuity worsens, MH surgery
should be considered.'* In our two cases, the presence of
marked visual decline and a history of symptoms lasting at
least two months led to the decision to perform PPV, which

resulted in anatomical and functional improvement.

The anatomical success rate following ERM + ILM peeling
in secondary MHs has been reported to range from 73% to
100%.'* In the series by Bomdica et al.’, significant visual
improvement was achieved following MH surgery. In a
study by Cui et al."” involving 61 eyes, poor final visual
outcomes were associated with recurrent RRD, large
MH size, poor baseline visual acuity at the time of MH

diagnosis, and failure of MH closure.

A primary limitation of our study is the lack of preoperative
OCT imaging in the first case. As a result, we could not
evaluate early foveal stress markers such as BALAD and
the FCS. These markers were not observed in the second
case; however, since that detachment was macula-sparing,
their potential role in macula-off presentations remains a
possibility. Consequently, we cannot determine whether
the late-onset macular hole in our first case developed only
because of CME and postoperative traction from ERM, or

if preexisting structural compromise also contributed.

In conclusion, several factors may contribute to the
development of secondary macular holes (MH) following
RRD surgery. These include macular involvement at the
time of RRD diagnosis, postoperative formation of ERM
and/or EP leading to traction, presence of CME or its later
development in the postoperative period, postoperative
inflammation, and residual cortical vitreous. Serial OCT
imaging in both the preoperative and postoperative
periods may aid in understanding the pathophysiology
of MH formation after RRD surgery. Further prospective
studies are needed to clarify the underlying mechanisms
of secondary MH and to guide appropriate follow-up and

treatment strategies.
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