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Summary:	 Macular	holes	pose	a	significant	threat	to	central	vision,	necessitating	precise	diagnosis	and	intervention	with	an	occurrence	of	1	per	1000	patients	over	the	age		
of	55.	This	manuscript	presents	a	case	study	of	a	66-year-old	man	with	a	retinal	detachment	in	the	right	eye	and	full-wall	macular	hole.	

	 The	patient	underwent	a	multi-step	surgical	intervention	involving	pars	plana	vitrectomy,	internal	limiting	membrane	peeling	with	silicone	oil	tamponade,	
retinal	 endophotocoagulation,	 and	 administration	 and	 removal	 of	 the	 perfluorocarbon	 liquid	 DK-line	 in	 the	 first	 step.	 The	 second	 stage	 of	 treatment	
comprised	silicone	oil	removal	via	posterior	access	vitrectomy,	injection	of	25%	SF6	into	the	right	eye,	and	treatment	of	intraoperatively	found	macular	hole	
with	an	inverted	flap	method.

	 The	case	underscores	the	association	between	macular	hole	and	rhegmatogenous	retinal	detachment,	with	potential	iatrogenic	causes	during	vitrectomy.	
The	 inverted	 internal	 limiting	 membrane	 flap	 technique	 emerged	 as	 a	 superior	 strategy	 for	 managing	 full-thickness	 macular	 holes,	 demonstrating	
high	 closure	 rates	and	 improved	visual	acuity	postoperatively.	This	 case	 study	 contributes	 to	 the	evolving	understanding	of	macular	hole	pathogenesis	
and	reinforces	the	significance	of	tailored	surgical	approaches	for	optimal	patient	outcomes.
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Background
Macular hole (MH) is a vitreoretinal interface disease charac-

terized by a partial or full-thickness neurosensory retinal defect in 
the center region of the macula, which results in a significant loss 
of central vision.

Currently, clinical diagnosis and post-treatment follow-up are 
based on clinical assessment and optical coherence tomography 

(OCT) [1]. Donald Gass described a four-point clinical scale for 
assessing the severity of macular hole severity in the 1990s, which 
is still in use [2]. The Modified Gass Classification System of Ma-
cular Holes is presented in Table I.

In the case of full-wall MHs, OCT assesses the size of the 
hole, the cause (primary or secondary) and the presence of vitre-
omacular traction (VMT) [3]. Surgery is usually recommended at 
Gass grade 2–4.

Case presentation
The 66-year-old man, complaining of worsened vision for 

5 weeks, was admitted to the tertiary reference ophthalmology 
center on an elective basis for a planned procedure of vitrecto-
my. The history of previous intraocular procedures was negative. 
The patient was treated for hypertension and ischemic heart di-
sease. 

A full ophthalmic examination was performed. The visual 
clarity (VA) in the left eye was 5/5 and 1/50 in the right eye. 
Intraocular pressure measured using the applanation method was 
within the normal range in both eyes. The anterior segment exa-
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Stage Description

1a Yellow	spot	with	loss	of	foveal	depression,	no	vitreous	separation

1b Yellow	ring	with	loss	of	foveal	depression,	no	vitreous	separation

2 Small	full-thickness	macular	hole	<	400	microns

3 Full-thickness	macular	hole	>	400	microns,	no	vitreous	separation

4 Full-thickness	macular	hole	<	400	microns,	complete	vitreous	separation

Tab. I.	 Modified	Gass	Classification	System	of	Macular	Holes.
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mination revealed floaters and tobacco dust in the vitreous body 
in the right eye. The lenses in both eyes were cloudy. A fundus 
examination showed poor condition of the retina with numerous 
retinal breaks and lattice degeneration. Moreover, retinal detach-
ment with macular involvement and tear at 8 o’clock were found. 

In his right eye with cataract and retinal detachment pars 
plana vitrectomy, internal limiting membrane (ILM) peeling with 
silicone oil tamponade, retinal endophotocoagulation and admini-
stration and removal of DK-line were performed combined with 
phacoemulsification and intraocular lens implantation under re-
trobulbar anesthesia.

On examination on the day of discharge, the tonus in both eyes 
was normal. The retina was without features of detachment. VA 
in the right eye was 2/50. The patient, in good local and general 
condition, was discharged on the second postoperative day with 
recommendations for postoperative consultation after 10 days, spa-
ring lifestyle, and taking topical medications (Fig. 1. and Fig. 2.).

First procedure – 5th of July 2023
A posterior vitrectomy (23G) was performed. Cataract pha-

coemulsification with artificial lens implantation was performed. 
Axial length was 25.44 mm; thus the power of the intraocular lens 
was calculated using the Holladay 1 formula. The ILM around the 
MH was partially removed. Retinal endolaser treatment and sili-
cone oil endotamponade of the right eye were performed.

Second procedure – 3rd of October 2023
Removal of silicone oil from the eyeball via posterior access 

vitrectomy and injection of 25% SF6 into the right eye were per-
formed. Intraoperatively, a hole in the macula was found, which 
was treated with an inverted flap method using ILM remaining 

after partial ILM peeling performed during the previous procedu-
re (Fig. 3.). Final VA in the right eye was 2/50.

Discussion
Macular Hole associated with rhegmatogenous retinal detach-

ment (RRD) is observed in 1–4% of patients with RRD [4, 5]. Al-
though the pathogenesis of MH in RRD remains uncertain, it may 
be the result of three mechanisms. Firstly, in pathological myopia, 
MH may be the causative break leading to detachment. Another 
possibility is RRD attributable to a peripheral break with a se-
condary MH, which may occur either before or as a result of the 
detachment process itself. In the lack of tangential traction, a me-
chanism for the genesis of MH has been proposed: cystoid macu-
lar edema (CME) [6]. A hole in the macula may also develop as 
an undesirable consequence of vitrectomy. In vitrectomy surgery, 
iatrogenic trauma is another cause of MH development. Iatrogenic 
trauma may result from direct instrument contact, traction-indu-
ced MH during ILM or ERM peeling, or direct contact between 
the macula and a high-velocity air or infusion fluid jet [7]. Addi-
tionally, the residual tractional forces after pars plana vitrectomy 
(PPV) for RD repair may have been the cause of MH formation in 
certain cases due to the contraction of residual vitreous [6].

The inverted ILM flap technique appears to be an effective 
surgical strategy, especially for the repair of large idiopathic and 
secondary full-thickness macular holes (FTMH) [8, 9]. The core 
vitrectomy, membrane staining (such as trypan blue, indocyanine 
green, or brilliant blue G), peeling of the epiretinal membrane 
(ERM), ILM peeling circularly for about two disc diameters aro-
und the hole, covering of the hole with an inverted ILM flap, and 
air or sulfur hexafluoride (SF6) or perfluoropropane (C3F8) gas 
tamponade are the surgical steps of the classic inverted ILM flap 
technique [10]. The ILM flap technique is reported to provide 
a high closure rate (98–92%) and good postoperative visual acuity 
12 months after surgery (0.28–0.51 LogMAR) in FTMH [10, 11]. 
Thus, it is currently the preferred surgical technique of many vi-
treoretinal surgeons for the management of MHs which may pro-
duce good functional results, as shown in the present case.

Conclusion
The surgical procedure using the inverted flap technique is an 

effective, recognized surgical method that allows the preservation 
of useful visual function.
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Fig. 1.	 Optical	coherence	tomography	of	the	right	eye	showing	the	results	of	inverted	flap	
technique	3	months	after	the	procedure.

Fig. 2.	 Fundus	photographs	acquired	3	months	after	the	inverted	flap	procedure.

Fig. 3.	 Intraoperative	photograph	presenting	application	of	the	inverted	flap	technique.
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