
Amniotic Membrane Transplantation for Macular Hole 
Closure

Introduction
Idiopathic macular hole is a full thickness defect involving 
the neurosensory retina at the fovea and treated surgically 
(1,2). Kelly and Wendel first described the surgical technique 
as pars plana vitrectomy, posterior cortical vitreous ± inter-
nal limiting membrane (ILM) removing, intraocular gas tam-
ponade, and face down positioning in 1991 (1). Nowadays, 
surgical success rates reach over 90% with modified surgi-
cal techniques including triamsinolon asetonide using during 
surgery, ILM peeling and using inverted ILM flap (3,4). Other 
modifications in the technique are larger ILM peelings, us-
ing autologus gluconated blood clumps, transforming growth 
factor-beta-2, tissue glue, gelatin plug, or human amniotic 
membrane (AM) (4-6). These modifications can be used in 
larger, Stages 3–4 or recurrent holes (3,4-6).

AM consists of a single layer of an epithelium, a thick 
basement membrane and the avascular mesenchymal tissue 
(7,8). AM cells have pluripotent differentiation potentials, 
anti-inflammatory, anti-bacterial, anti-viral effects, and a low 
immunogenicity that makes it a suitable source for transplan-
tation (8,9). AM simplifies epithelial cell migration, strenght-
ens basal epithelial cell adhesion, promotes epitheal cell 
differentiation, prevents epithelial apoptosis, and produces 
growth factors to stimulate epithelization (9,10).

Here, we report three macular hole cases that refrac-
tory standard surgery and treated with AM transplantation 
(AMT). All surgeries were made by one of the authors (YT). 
Written informed consent for publication was obtained 
from patients for publication of this case report and any ac-
companying images.

An idiopathic macular hole is an anatomic defect of the neurosensory retina that develops in the fovea. In this report, we 
present three macular hole cases that are refractory standard macular hole surgery and treated with AM transplantation 
(AMT). We reached anatomical success in all three cases without any complications or adverse effects. AMT is effective 
in achieving satisfactory hole closure for cases that are refractory standard surgery.
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Case Report

Case 1 – A 65-year-old man complained of decreased vision 
in his right eye for 1 year. He underwent retinal detachment 
surgery (pars plana vitrectomy, ILM peeling, laser photocoagu-
lation, and silicon oil injection) 1 year ago. His best-corrected 
visual acuity (BCVA) was counting fingers from 50 cm in his 
right eye and 20/20 in the left. Anterior segment examination 
revealed an emulsified silicon oil in the anterior chamber in his 
right eye, he was bilateral pseudophakic. Funduscopy revealed 
an image of a full thickness macular hole that was confirmed 
by spectral domain optical coherence tomography (SD-OCT) 
(Heidelberg Engineering, Heidelberg, Germany) (Fig.1a).

The patient underwent 25 G 3-port vitrectomy, silicon 
oil removal, anterior chamber lavage, AMT, and fluid-air-
decaline-air-silicon exchange. Visualization during vitrec-
tomy was achieved with a non-contact wide-angle system 
(Eibos system, Moller-Wedel international). AM was taken 
from human AM patch. The AM inserted through the tro-
car into the vitreous cavity by vitreoretinal forceps. It is 

manipulated under decaline transplanted through macular 
hole into the subretinal space and extended to cover all 
area of the hole. The patient was ordered to prone posi-
tion for 3 days after surgery. Ten days after surgery his 
BCVA was 5/100 in his right eye, hole was closed, and 
neurosensory retina was overfilling the AM (Fig. 1b). 1.5 
months after surgery his BCVA was 8/100 in his right eye 
and hole was still closed (Fig. 1c).

Case 2 – A 65-year-old woman complained of decreased 
vision in her right eye for 6 months. Her BCVA was 3/20 
in her right eye and 20/20 in the left. Anterior segment ex-
amination revealed a nuclear cataract on her both eyes. Fun-
duscopy revealed an image of a full thickness macular hole 
with epiretinal membrane that was confirmed by SD-OCT 
(Heidelberg Engineering, Heidelberg, Germany) (Fig. 2a).
The patient underwent phacoemulsification, 25 G 3-port 
vitrectomy, epiretinal membrane peeling, fluid-air-12% sul-
fur hexafluoride (SF6) exchange. Visualization during vit-
rectomy was achieved with a noncontact wide-angle system 

Figure 1. (a) Pre-operative optical coherence tomography (OCT) image revealed a full thickness 
macular hole. (b) 10 days after amniotic membrane transplantation surgery macular hole was closed in 
the OCT scan. (c) 1.5 months after surgery after silicon intake hole was still closed and neurosensory 
retina was overfilling the AM in the OCT scan.
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(Eibos system, Moller-Wedel international). Eleven months 
after surgery, the hole did not close. Then, she underwent 
25 G 3-port vitrectomy, ILM peeling, and fluid-decaline-air-
SF6 exchange. Eighteen months after surgery, macular hole 
was still present. Then, she had 25 G 3-port vitrectomy, 
AMT (with same technique), and fluid-air-silicon exchange. 
The patient was ordered to prone position for 3 days after 
surgery. Twenty days after surgery, her BCVA was 1/20 on 
her right eye, macular hole was closed, and neurosensory 
retina was overfilling the AM (Fig. 2b). Three months after 
surgery, her BCVA was 1/20 in her right eye and hole was 
still closed (Fig. 2c).

Case 3 – A 72-year-old man complained of decreased vision 
in his left eye for 1 year. His BCVA was 20/20 in his right eye 
and 2/20 in the left. Anterior segment examination revealed 
no further abnormalities, beyond his bilateral pseudophakic 
status. Funduscopy and SD-OCT revealed an image of a cys-
toid macular edema. After two injections of intravitreal triam-
sinolone acetonide, he developed full thickness macular hole 
that was confirmed by SD-OCT (Heidelberg Engineering, Hei-
delberg, Germany). His BCVA was 1/20 in his left eye.

He underwent 3-port vitrectomy, ILM peeling, and fluid-
air-12% SF6 exchange. Visualization during vitrectomy was 
achieved with a noncontact wide-angle system (Eibos sys-
tem, Moller-Wedel international). Ten days after surgery, 
his BCVA was 1/10 on his left eye, hole was still open and 
he had cystoid macular edema. He had 1 times intravitreal 
triamsinolon acetonid, 2 times intravitreal dexamethasone 
implant injection. 1.5 years after the first operation, his 
BCVA was counting fingers from 1 m and hole was open 
(Fig. 3a). Then, he underwent three-port vitrectomy, an-
terior vitrectomy for adherent vitreous band on the nasal 
side of the iris, subretinal fluid aspiration from the hole 
region, and fluid-air-20% SF6 exchange. Three months af-
ter surgery hole did not close, his BCVA was same. Then, 
he had three-port vitrectomy, AMT (with same technique), 
and fluid-air-silicon exchange. The patient was ordered to 
prone position for 3 days after surgery. Twenty days after 
surgery, his BCVA was counting fingers from 20 centime-
ters, hole was closed, and neurosensory retina was overfill-
ing the AM (Fig. 3b). Six months after surgery, his BCVA 
was same and hole was still closed (Fig. 3c).

Figure 2. (a) Pre-operative optical coherence tomography (OCT) image revealed a full thickness 
macular. (b) OCT scan showed that hole was closed and AM was in place 20 days after surgery. (c) 3 
months after surgery after silicon intake OCT scan revealed macular hole was closed.
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Discussion

AM is widely used for ocular surface pathologies in ophthal-
mology for about 80 years. AM has many good features such 
as anti-fibrotic, anti-inflammatory, antimicrobial properties; 
pluripotent differentiation potentials, fascilitating epitheliza-
tion, and promoting epithelial cell differentiation (9-11).

Rosenfeld was the first who had the idea of using AM 
in retinal pathologies. He implantated AM in the subreti-
nal space in a rabbit model without any inflammation or 
side effects in 1999 (12). Then, Capeans cultured human 
RPE cells over human AM. They observed attachment and 
growth of RPE cells over the AM and cells maintained epi-
thelial phenotype (13). In 2004, Stanzel et al. showed that 
AM could be used as a basement membrane containing 
matrix to promote growth and differentiation of rabbit 
RPE cells in culture (14).

In 2012, Kiilgaard et al. transplanted AM to the subretinal 
space in pigs and showed that AM was covered with a mono-
layer of pigmented cells that had a contact with the host 
RPE, showed epithelial phenotype, produced growth factors 
for continuing retinal homeostasis (15). In 2017 Zhu et al. 
used biocompatible AM plug for choroidal hole repairing in a 
case and they reported that the hole was closed, the plugged 
AM organized and vascularized after 3 months (16).

Rizzo et al. used human AM plug in their prospective 
study. They enrolled eight patients with recurrent macular 
hole and six patients with retinal detachment. In the both of 
the groups, macular hole closure demonstrated 1 week after 
surgery in all cases and BCVA was improved. They reported 
that the repaired retina organized in normal layers like origi-
nal retina and had tight adhesion with the bellowing AM. 
They did not notice any side effects or complications (5).

In this report, we present three persistent macular hole 
cases. All cases had undergone PPV with ILM peeling firstly. 
Case 1 had previous retinal detachment surgery. We put 
the human AM plug in the subretinal space. We used de-
cline during surgery and silicone oil tamponade after sur-
gery maintaining the position of AM plug. Rizzo et al. used 
20% SF6 in macular hole group, silicion oil tamponade in 
the retinal detachment group. In all cases, we showed mac-
ular hole closure by OCT. Similar to Rizzo et al.’s study, 
our patients OCT scans demonstrated that repaired retina 
organized in normal layers like original retina and had tight 
adhesion with the bellowing AM. We reached anathomical 
success in all cases but only one case gain vision increase. In 
Rizzo’s study, both of the groups showed increase in BCVA. 
We did not report any side effects or complications simi-
larly. The disadvantages of the technique are its difficulty 
and long learning time. AMT is not a first step surgery for 

Figure 3. (a) Full thickness macular hole was seen in preoperatively optical coherence tomography 
(OCT) image. (b) OCT scan showed that hole was closed and AM was in place 20 days after surgery. 
(c) 6 months after surgery hole was still closed and neurosensory retina was overfilling the AM in the 
OCT scan.
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retinal diseases such as macular hole, retinal breaks, retinal 
detachments, or choroidal holes but a suitable technique 
for refractory or recurrent cases.

In recurrent macular holes, ILM plug taken from the 
periphery of the posterior pole, lens capsule fragments or 
retinal free flap, transforming growth factor beta 2 or au-
tologus platelet concentrate application are recommended 
procedures in the literature (17-23). All these techniques 
increased closure rates from 58% to 96%.

Conclusion

We obtained anatomical success in all three cases without any 
complication or adverse effects. Further, prospective studies 
with large study populations and longer follow-up are needed 
to determine the efficiency of this surgical technique.
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