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Introduction
Retinal detachment associated with macular hole 

(MHRD) occurs predominantly in highly myopic 
eyes and staphyloma but also has been noted after 
blunt ocular trauma [1–4]. Although its pathogen-
esis remains uncertain, it is believed that MHRD 
can be created via two pathomechanisms. Firstly, 
the macular hole may allow liquified vitreous into 
the subretinal space and lead to retinal detachment. 
The retinal detachment is located in the posterior 
pole and may spread forward without accompany-
ing tears. In the second suggested pathomechanism, 
the retinal detachment, starting from a tear or tears 

in the circumference, spreads backward. Stretching 
the tissues over the macula leads to macular hole de-
velopment. It may also arise from anterior–posterior 
vitreoretinal tractional forces [5, 6].

In MHRD, vitrectomy with internal limiting 
membrane (ILM) peeling has become the effective 
surgical approach [7–10]. The potential risk of post-
operative cataract formation is acknowledged [11]. 
When the patient is a child, choosing the correct 
surgical approach is especially challenging because 
of the risk of amblyopia. 

This paper presents a rare case of successfully 
surgically treated pediatric full-thickness macular 
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ABSTRACT

Background: The purpose of this case report was to investigate the surgical results and morphologic characteri-
stics of a pediatric traumatic macular hole with total rhegmatogenous retinal detachment.
Case presentation: The 4-year-old male patient underwent scleral buckling surgery combined with vitrectomy 
with the inverted internal limiting membrane (ILM) flap technique and silicone oil tamponade for five months. 
Complete ophthalmic examination was performed preoperatively and 7 days, 1, 3, 6, 9, and 12 months after surgery. 
Successful retinal reattachment was achieved, and the macular hole was successfully closed. Visual acuity improved 
from hand motion at the initial visit to 20/80 (0.6 LogMAR) postoperatively.
Conclusions: Scleral buckling surgery and vitrectomy with the inverted ILM flap technique appeared to give effec-
tive anatomical and functional results in the pediatric post-traumatic case with macular hole and retinal detachment. 
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hole associated with total retinal detachment and 
dialysis.  

Case presentation
Two days after blunt trauma to the right eye, 

a 4-year-old male patient presented in our oph-
thalmic clinic. The history of previous intraocular 
procedures and general diseases was negative.

A full ophthalmic examination with indirect 
biomicroscopy was performed. The visual acuity 
(VA) in the right eye was Hand Motion (20/4000; 
LogMAR 2.3) and was 20/25 (LogMAR 0.04) in 
the left eye. The intraocular pressure measured by 
palpation was within the normal range. No ab-
normalities were found in the anterior segment of 
either eye or the fundus examination of the left eye. 
The fundus examination of the right eye showed 
a full-thickness macular hole (FTMH) and upper 
temporal dialysis with total retinal detachment in all 
four quadrants. No choroidal rupture was detected.

Swept-source optical coherence tomography 
(SS-OCT) (DRI OCT Triton plus, Topcon, Japan) 
examination and eye ultrasonography were per-
formed (Fig. 1, 2).

The patient was admitted to the ophthalmic 
department for surgical treatment. 

The procedure was performed under combined 
intravenous-volatile general anesthesia.

The eye was encircled with silicone band type 
41 after placing mattress suture 6/0 Ethilon in four 
quadrants without tying. 23-gauge, 3-port tradi-
tional core, and peripheral vitrectomy were then 

performed. Perifoveal posterior vitreous detach-
ment (PVD) was observed. The ILM was stained 
for 1 minute with membrane blue dye (DORC, 
Rotterdam, the Netherlands). Perfluorocarbon liq-
uid (PFCL) (Perfluorodecalin, F-Decalin, Fluoron 
GmbH, Germany) was introduced, and the invert-
ed ILM flap technique was performed [12]. The 
ILM was grasped under PFCL during circumfer-
ential peeling and left attached to the edges of the 
macular hole and then inverted so that it was laying 
over the hole on the surface of the retina. 

A small peripheral retinotomy was performed 
over the PFCL bubble to facilitate the subretinal 
fluid/air exchange. PVD was not forced to the pe-
riphery because of the potential risk of iatrogenic 
breaks and was therefore finished at the temporal 
arcades. Extensive peripheral vitrectomy was avoid-
ed so as not to touch the lens and cause cataract.

After fluid/air exchange, the eye was complete-
ly filled with PFCL, which was then exchanged 
for 5000 cs silicone oil. The 360° buckle was then 
sutured in order to close retinal dialysis while care-
fully monitoring intraocular pressure. Sclerotomies 
were closed with Nylon 10/0 and conjunctiva with 
7/0 Vicryl. 

Successful macular hole closure was achieved 
and noted at the first control one week after sur-
gery. The retina was reattached (Fig. 3). The sili-
cone oil was removed after five months. Postoper-
atively, fovea architecture gradually improved, and 
best-corrected visual acuity (BCVA) also showed 
improvement (Fig. 4A–E). Final BCVA improved 
to 20/80 (0.6 LogMAR). No cataract formation has 
been observed in the follow-up period (currently 
12 months).

Discussion
The most challenging aspect of the described 

case was determining how to attain retinal reat-

Figure 1. Preoperative swept-source optical coherence 
tomography (SS-OCT) image demonstrates macular hole with 
posterior vitreous detachment and total retinal detachment

Figure 2. B-mode ultrasound imaging — total retinal 
detachment
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tachment and macular hole closure at the same 
time. The 87.5% success rate of scleral buckling in 
total retinal detachment caused by retinal dialysis is 
very high [13]. Moreover, traumatic full-thickness 
macular holes can close spontaneously with time 
[14–16]. However, in our experience, this can take 
6 months or more, which is unacceptable in a child 
because of the risk of amblyopia. Additionally, the 
early observation of perifoveal PVD and large mac-
ular hole diameter, in this case, reduced the chances 
of spontaneous closure [14–16].

In this particular case, we had to choose be-
tween retinal reattachment only, with just a seg-
mental or 360° buckle, hoping that the FTMH 
would close spontaneously at some time. Or we 
could attempt to close the macular hole and reat-
tach the retina in a single procedure by combin-
ing vitrectomy and scleral buckling. Choosing the 
second option also meant that we did not need to 
perform a complete vitrectomy. The anterior vitre-
ous was left, and the risk of cataract formation was, 
therefore, decreased [11].

Our observation confirm Ghoraba et al. The 
authors compared two groups of pediatric traumatic 
retinal detachment treated with vitrectomy with or 
without an encircling band. Although there was no 
statistically significant difference between these two 
groups, they suggest that the rationale for adding 
a scleral buckle is to support the vitreous base and 
to preserve the clear crystalline lens. Moreover, the 

buckle may decrease traction from PVR. A sug-
gested advantage is that the buckle might decrease 
the need for retinotomies and/or retinectomies or 
decrease their size [17].

The inverted ILM flap technique is a novel sur-
gical technique reported to enhance the closure of 
complicated cases of the macular hole [12]. As it 
is a technique routinely used in our department, 
and covering macular holes with the inverted ILM 
flap has given us a 100% success rate, we felt con-
fident that it was the most suitable method in this 
case. The only failures we have experienced are when 
ILM flap displacement occurs. Silicone oil was used 
due to the patient’s inability to maintain a prone 
position for any length of time.

Figure 3. Postoperative color fundus photography 
demonstrates retinal reattachment with silicone oil tamponade

Figure 4. Postoperative swept-source optical coherence 
tomography (SS-OCT) images. A. One week after surgery; B. One 
month postoperatively; C. Three months postoperatively; D. Six 
months postoperatively; E. One year postoperatively
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Conclusions
Our experience in this single case suggests that in 

pediatric MHRD, scleral buckling with vitrectomy 
enables good anatomical and functional results. In 
12 months of follow-up, no redetachment has been 
seen, the MH remains closed, and there are no signs 
of cataract formation.
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