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ABSTRACT 

Purpose: To report a case of a patient with a Full-Thickness Macular Hole (FTMH) treated with a Pars-Plana 

Vitrectomy (PPV) and the positioning of a human Amniotic Membrane (hAM) plug. 

Methods: Patient was surgically treated with PPV, hAM plug implantation and SF6 (sulfur hexafluoride) as 

endotamponade. A complete ophthalmic examination and an Optical Coherence Tomography (OCT) were 

performed at every visit. 

Results: After surgery, the edges of hAM were elevated, folded and not perfectly outspread under the surrounding 

retinal layers, which were thickened and elevated, due to the presence of a persistent intraretinal oedema. A new 

surgery with reinjection of 20% SF6 was performed, but despite the closure of MH, neurosensory retina migration 

over the hAM plug was incomplete and macular edema persisted. 

Conclusion: hAM transplant is a valuable option for MH surgery. Plug dimension should be calibrated on MH 

diameter, and correctly spread under the edges of the hole itself. In cases of persistent macular hole, a new surgery 

with reinjection of 20% SF6 can be used to promote macular hole closure. Preoperative macular edema should be 

considered as a negative prognostic factor for MH closure. 
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INTRODUCTION 

The use of a human Amniotic Membrane (hAM) plug in the 

treatment of Full-Thickness Macular Holes (FTMHs) has recently 

been described by different vitreoretinal surgeons [1-3]. The hAM is 

one of the layers of the fetal membranes and it’s made of a stromal 

matrix, a thick collagen layer, an overlying basement membrane and 

a single layer of epithelium. Transplantation of a hAM plug is widely 

used in the treatment of many different pathological conditions 

of ocular surface, while its use in vitreoretinal surgery has only 

recently been described [4,5]. Different clinical studies have been 

made prior to the use of the hAM plug in retinal pathology. Some 

authors demonstrated that, in vitro, hAM is a valid support matrix 

for Retinal Pigmented Epithelium (RPE) restoration. Other studies 

proved, in rabbits, the absence of inflammation after positioning 

the plug in the subretinal space. More recently, the transplantation 

of amniotic membrane to the subretinal space in pigs showed 

good results in treating mechanically induced damages. The first 

described case of hAM plug use in human eyes is a recent choroidal 

hole repair in a case of globe rupture [6-10]. 

Here, we present a case of a 79 years old female patient with a 

FTMH, developed with a Rhegmatogenous Retinal Detachment 

(RRD) and treated with hAM positioning. After surgery, the 

edges of hAM were elevated, folded and not perfectly outspread 

under the surrounding retinal layers, which were thickened and 

elevated, due to the presence of a persistent intraretinal oedema. 

Neurosensory retina migration over the hAM plug was incomplete 

and macular hole never fully closed. 

CASE STUDY 

A 79 years old female patient referred to our clinic with a RRD 

involving the posterior pole and originated from a peripheral 

retinal break. A concomitant FTMH was diagnosed. Patient 

ophthalmic history included the presence of glaucoma, medically 

controlled with topical drops of prostaglandin analogue tafluprost 

and beta-blocker timolol. 

Considering clinical presentation, patient was addressed to surgery. 
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Figure 1: (A) Fundus photo showing the presence of a macular hole. 
Photo taken with the Nikon Optos P200DTx fundus camera [Optos Inc 
USA]; (B) OCT one week after surgery showing the complete resolution 
of the RD, but the persistence of the FTMH; (C) OCT one month after 
surgery showing the persistence of the FTMH, and the presence of a 
cystoid macula oedema. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 2: (A) Fundus photo showing the hAM plug placed in the 
previous macular hole. (B) OCT after hAM positioning. Plug is correctly 
placed inside the hole and adherent to RPE (white arrow). Plug’s edges 
are elevated and folded (red arrow). Cystoid macular oedema surrounds 
the plug (green arrows). (C) OCT 15 days after SF6 endotamponade 
showing reduction of macular oedema and a partial hole closure. 

Preoperatively a complete ophthalmic examination and a retinal 

Optical Coherence Tomography (OCT) were performed. Surgery 

was performed by one of the experienced vitreoretinal surgeons 

of the clinic (T.F.) and carried out under retrobulbar anesthesia. 

Patient underwent a 3-port 25-gauge transconjunctival Pars Plana 

Vitrectomy (PPV) performed by the means of the Constellation 

Vision System (Alcon Laboratories, USA), with peeling of the 

Internal Limiting Membrane (ILM) and the use of 20% sulfur 

hexafluoride (SF6) (Alcon Laboratories, Inc., Fort Worth, USA) 

endotamponade. 

After surgery, the RD resolved, but the FTMH persisted (Figure 

1). Best corrected visual acuity (BCVA) was 20/250. One-month 

later, patient was evaluated, and OCT showed a FTMH with an 

increased diameter and with raised, thickened, oedematose edges 

(Figure 1). 
 

Considering the persistence and potentially worsening of the 

FTMH, patient was addressed again to surgical treatment for the 

positioning of a hAM plug (video 1). Surgery was again performed 

by the same experienced vitreoretinal surgeon (T.F.) and carried out 

under retrobulbar anesthesia. The hAM, stored and cryopreserved 

in the eye tissue bank located in Fabriano (Italy), was transported 

to our clinic the same day of the surgery. In the surgery room, 

tissue was pre-cut at the diameter of 2 mm using a full-thickness 

biopsy punch. A standard 3-port 23-gauge transconjunctival PPV 

was performed again and the hAM plug was inserted inside the 

vitreous cavity, where it was furthermore cut to perfectly fit the 

macular hole. Plug was then positioned through the macular hole 

into the subretinal space, with its basal membrane faced up, and 

the chorion layer faced towards the RPE. After plug positioning, 

20% SF6 was injected inside the vitreous cavity as endotamponade. 

 

 

After surgery, BCVA slightly improved from baseline (20/250) to 

20/200 and OCT showed the presence of the hAM plug placed 

inside the hole. Nevertheless, the edges of hAM were elevated, 

folded and not perfectly outspread under the surrounding retinal 

layers, which were thickened and elevated, due to the presence of 

a persistent intraretinal oedema (Figure 2). Considering that, after 

one month, OCT was substantially unchanged, possibly due the 

presence of oedema contrasting the adhesion between hAM and 

neuroretina, the patient was addressed to a further surgery to inject 

again 20% SF6 as endotamponade. 
 

Fifteen days after this last surgery, OCT showed that hAM plug 

was still perfectly placed and adherent to the overlying retina, 

with a significant reduction of the macular oedema (Figure 2) that 

persisted at 16-month follow-up (Figure 3). Despite the multiple 

 

 

 

 

 

 

 

 

 

 

 

 

 

Video 1: Considering the persistence and potentially 
worsening of the FTMH. 
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Figure 3: OCT 16-month after SF6 injection showing the incomplete 
MH closure and the persistence of macular oedema. 

surgical interventions described, neurosensory retina migration 

over the hAM plug was incomplete and macular hole never fully 

closed. 

 

 

RESULTS AND DISCUSSION 

FTMH is a challenging clinical condition. According to literature, 

PPV with ILM peeling and 20% SF6 as endotamponade was 

performed. Considering the persistence of the hole during the 

following month, we planned a new surgery to transplant a hAM 

plug into the subretinal space of the MH. According to Rizzo et 

al., we should have expected the complete MH closure with the 

neurosensory retina totally overfilling the hAM plug after 1 week 

from surgery. Nevertheless, our result was different (Figure 2), and 

although the hAM plug fitted in the hole and was adherent to RPE, 

its edges were elevated and folded with a surrounding macular 

oedema. 

Two choices were possible: injection of an air bubble in the 

vitreous cavity or watch and wait. In agreement with a previous 

report 11, the second option was chosen, but, unlike Ventre et al., 

MH was unchanged on OCT during the following month and a 

further surgery with 20% SF6 injection was performed. After this 

last surgery MH again behaved unexpectedly. In fact, at 16-month 

follow-up, although the hAM plug was adherent to the overlying 

retina, MH was only partially closed, and a cuff of retinal oedema 

was still present (Figure 3). 

Our case report suggests some observations. Firstly, the presence of 

the marginal folds of the plug can mechanically block the migration 

of the neuroretina over the hAM and this could have been related 

either to the different dimension between the plug and the hole or 

to the incorrect positioning of the edges of the plug under the edges 

of the macular hole. Nevertheless, unlike Ventre et al. [11], a further 

surgery was again needed to flatten the retina over the hAM plug, 

and this was probably due to the presence of the macular oedema 

likely contrasting the adhesion between hAM and neuroretina. 

Later, neuroretina progressively migrated over the plug, probably 

due to adhesive properties and a shrinkage of the hAM with the 

retina in tow over time and/or to a regenerative effect of the hAM 

on the neurosensory retina. Regarding the possible pathogenesis 

of ME, it is remarkable to underly that the patient was under both 

timolol and tafluprost topical therapy for glaucoma. As reported by 

Wendel and colleagues, the postoperative use of both prostaglandin 

analogues and beta-blockers is significantly associated with the 

incidence of pseudophakic cystoid macular oedema [8,12,13]. 

CONCLUSION 

In conclusion, hAM transplant is a valuable option for macular 

hole surgery, given the potential regenerative effect on the 

neurosensory retina, the absence of immunogenic activity and 

a possible ant inflammatory effect. Plug dimension should be 

calibrated on MH diameter, and correctly spread under the edges 

of the hole itself. In cases of persistent macular hole, a new surgery 

with reinjection of 20% SF6 can be used to promote macular hole 

closure. Preoperative macular oedema should be considered as a 

negative prognostic factor for MH closure. 
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