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TREATMENT OF LARGE FULL THICKNESS MACULAR HOLE USING 

HUMAN AMNIOTIC MEMBRANE 

 
ABSTRACT 

Introduction: Full thickness macular hole is a common cause of significant visual 

impairment with a prevalence estimated between 0.2 and 3.3 per 1000. Conventional 

macular hole surgery reported to have lower closure rates in chronic and large hole cases. 

Recently, a new technique involving a human amniotic membrane has shown encouraging 

anatomical and functional outcome. 

Purpose: To describe a novel option in treatment of large full thickness macular hole by 

using human amniotic membrane and provide an evidence-based discussion to aid for 

decision making. 

Case Description: A 57-year-old female was mainly complaining of gradual decrease of 

visual acuity in the right eye lasted for one year. Based on ophthalmology examination, 

uncorrected visual acuity on the right eye was 1/60 and large full thickness primary macular 

hole on the right eye was observed on fundoscopy. Optical coherence tomography 

examination showed horizontal and vertical aperture diameter of the macular hole were 

969 μm and 913 μm, respectively. The patient was diagnosed with large full thickness 

macular hole. Vitrectomy, internal limiting membrane peeling combined with human 

amniotic membrane plug under the hole, and sulfur hexafluoride tamponade were 

performed. Three months after surgery, the macular hole was anatomically closed, with 

improvement of visual acuity to 0.8 logmar. There were no adverse reaction and 

recurrences of the macular hole reported during the follow-up period.  

Conclusion: The use of human amniotic membrane may be preferred as alternative 

management of chronic and large full thickness macular hole, thus improving anatomic and 

visual outcomes. 

Keywords: macular hole, human amniotic membrane, macula 

 

 

I.   Introduction 

     Full thickness macular hole (FTMH) is defined as an anatomical defect of all 

neural retinal layers extending from the internal limiting membrane to the retinal 

pigment epithelium which occurring at the level of the fovea. In the general 

population, the prevalence of full-thickness macular holes is estimated between 0.2 

and 3.3 per 1000. The incidence rate ranges from 0.2% to 0.8% with increasing rate 

is reported in people on sixth to eight decades of life. The risk factors include 

female, which approximately reported in two-thirds of total cases, while others are 

myopia, trauma, or ocular inflammation. If left untreated, full-thickness macular 

holes may lead to poor visual prognosis, with visual acuity less than 20/100 in more 

than 50% of all cases.1-4



2 

 

 

 

     Macular hole (MH) was considered to be an untreatable condition until 1991, 

when vitrectomy surgery with internal limiting membrane peeling has carried out 

as a routine practice. In the past decade, this surgical techniques for closing the hole 

had reported to improve central vision in many patients. The closure rate is reported 

as high as 90% with approximately two-thirds of eyes achieving 20/50 or better 

vision. However, the conventional macular hole surgery has been reported to show 

a low closure rate in complicated cases, such as in large and late diagnosed macular 

holes. Furthermore, several studies have introduced novel techniques to improve 

anatomical and visual outcomes in complex cases. Human amniotic membrane has 

been reported as one of the options and it was reported to be an excellent growth 

support property on retinal pigment epithelium (RPE) cells in the subretinal space. 

This case report describes the novel option in treatment of large full thickness 

macular hole by using human amniotic membrane and provide an evidence-based 

discussion to aid for decision making.2-6 

 

II. Case Description 

     A 57-year-old female was referred to Vitreoretina Unit, National Cicendo Eye 

Hospital on January 13th 2020, mainly complaining of gradual decreased of visual 

acuity in the right eye, which had lasted more than one year. The patient had no 

history of using spectacle, trauma, and recurrent ocular redness. The patient had no 

significant history of systemic disease and long-term medication. On general 

examination, the patient was fully alert, with a blood pressure of 149/99 mmHg, 

heart rate of 80 beats/minute, respiratory of 20 times/minute, and body temperature 

of 36,8 o C. 

     At her initial visit, the uncorrected visual acuity (UCVA) was 1/60 in her right 

eye and 0.2 logmar in her left eye. Her primary eye position was orthotropic with 

normal ocular eye movement. Intraocular pressure was 16 mmHg and 17 mmHg on 

the right and left eye, respectively. The anterior segments of both her eyes were 

normal and no inflammatory cells were observed. There was no relative afferent 

pupillary defect on both eyes. A fundus examination showed full-thickness MH in 
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the right eye. The patient then underwent macula optical coherence tomography 

(OCT) examination for further investigation. 

     Spectral domain optical coherence tomography (SD-OCT; CIRRUS 5000, 

Zeiss, Germany) confirmed the presence of a full-thickness MH in the right eye 

with separation of the posterior vitreous from the fovea, with aperture diameter of 

macular hole was 969 μm horizontally and 913 μm vertically as well as the presence 

of intraretinal cysts (Figure 1). Vitreomacular adhesion was observed in left eye. 

The central retinal thickness was 164 μm in the right eye and 201 μm in the left eye. 

 

      

 

 

 

 

 

 

Figure 1 Spectral domain optical coherence tomography (OCT) of the right eye shows 

  full thickness macular hole, with calculation of horizontal and vertical aperture 

  diameter of hole (A) OCT of the left shows vitreomacular adhesion (B). 

  Source: National Eye Center Cicendo Eye Hospital 

 

     Based on the SD-OCT results, there was a full-thickness macular hole > 400 

microns with complete vitreous separation. The patient was diagnosed with Primary 

Full Thickness Macular Hole on the right eye and Vitreomacular Adhesion on the 

left eye. In order to achieve the MH closure, the patient was planned for operation 

three months later. Since stretching the retina sufficiently to close the macular hole 

in large FTMH would be difficult, the operator decided to perform vitrectomy and 

internal limiting membrane peeling with combination of new technique using 

A 

B 
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amnion membrane which introduced by Rizzo et al.7 The amnion membrane 

prepared was produced by Batan Research Tissue Bank Pair, Indonesia.  

    The surgical procedure consisted of placement of trocars 3-4 mm from limbus   

that allows peripheral vitrectomy to be performed without touching the lens, and 

also switching between the three entry sites.  A 23-gauge micro-incision vitrectomy 

was performed and continued with the internal limiting membrane (ILM) peeling 

by using intraocular forceps from the periphery towards the MH in 4 directions. 

The operator used tryphan blue solution to visualize the ILM. In enlarging the 

peeling of the ILM, close to the optic nerve and the vascular arcade and tap the 

edges of the MH to increase the probability of closing the MH. Then, the amniotic 

membrane was introduced through the trocar and placed inside the MH, without 

pressure and without forcing the adhesion to avoid the potential damage to the 

retinal pigment epithelium (Figure 2). At the end of surgery, the vitreous cavity 

then was filled with 20 % SF6 gas. The patient remained face-down for 7 days after 

surgery. 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2  Surgical steps in using human amniotic membrane in macular hole surgery. After 

   cutting the amniotic membrane (A), the amnion was introduced to vitreous using 

   micro forceps (B) and the amniotic membrane was carefully plugged under the  

   hole (C), (D)  

   Source: National Eye Center Cicendo Eye Hospital 

 

A B 

C D 
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    The patient then was prescribed with prednisolone acetate 1% 6 times daily on 

the right eye, ofloxacin eye drops 6 times daily on the right eye, cyclopentolate 1% 

eye drops 3 times daily on the right eye, ciprofloxacin 500 mg two times per oral, 

and paracetamol 500 mg two times per oral. One day after surgery, the visual acuity 

was decreased to 1/300 with fundus examination showed amnion graft attached to 

the retina. Two weeks after surgery, the visual acuity was increase to 1/60 with 

fundus examination showed the borders of the MH were closer. Prednisolone 

Acetate 1% was continued with tapering dose for the next four weeks.  

 

 
Figure 3. Post-surgical 3 months fundus examination. The amnion membrane was intact  

attached to the retina (aterisk) of the right eye (A) normal fundus photography of 

the left eye (B) 

   Source: National Eye Center Cicendo Eye Hospital 

 

     In sixth weeks after the surgery, the visual acuity of the patient improved to 1.0 

logmar with fundus examination showed macular hole closed with thin retinal 

tissue. There was no recurrences or adverse event related to the use of amnion graft. 

Fundus examination was performed during the follow up, as the Figure 3 showed 

the fundus photography three months follow up after the surgery. Although the hole 

may seem close based on fundus examination, the foveal microstructure needs to 

be inspected by using OCT.  

 

* 

A B 
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Figure 4 Horizontal optical coherence tomography line scan on 3 months follow-up: the  

  postoperative OCT shows intact amnion graft with closed macular hole in (A-E),  

  and intraretinal fluid is shown in (C) 

  Source: National Eye Center Cicendo Eye Hospital 

 

     After three months of follow-up, SD-OCT was performed and it showed 

anatomic recovery of the foveal depression with foveal defect of the neurosensory 

retina leaving a W-shaped depression. The whole rim of the macular hole is 

attached to the underlying RPE with flattening of the cuff and the ellipsoid zone 

remained defective. No intraretinal hemorrhages and subretinal fluid was reported 

on OCT line (Figure 4) and the patient’s visual acuity is improving to 0.16. An 

alteration was observed in the outer layers of the retina in the foveal area, but no 

A 

B 

C 
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adverse reactions and complication were reported. The anatomy of macula 

comparison between pre-operative and 3 months post operation was shown in 

Figure 5. Patient then planned for routine control for the next six months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Comparison of optical coherence tomography of the right eye (A) preoperative  

  and (B) at 3 months postoperative 

  Source: National Eye Center Cicendo Eye Hospital 

 

III. Discussion 

     For decades, macular holes have been classified in four stages, as first described 

by Johnson and Gass in 1988. Gass explained the clinically observed appearance of 

macular holes based on slit lamp biomicroscopic examination and their precursor 

lesions. Furthermore, the invention of optical coherence tomography (OCT) has 

enhanced the understanding of pathogenesis and progression of macular hole and 

providing an objective and reproducible way of visualizing the macula. In 2013, the 

International Vitreomacular Traction Study (IVTS) Group then developed an OCT-

based anatomic classification of vitreomacular interface diseases, as it described in 

Table 1. This SD-OCT-based classification system has provided more consistent 

nomenclature for diagnosis, monitoring, and surgical decision making in 

vitreomacular interface diseases compare to Gass-derived classification.2,8-10 

A 

B 
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Table 1. The International Vitreomacular Traction Study Classification System for 

Vitreomacular Adhesion, Traction, and Macular Hole 

Classification Subclassification 

Vitreomacular Adhesion 

(VMA) 

 

Size: focal (<1500 mm) or broad (>1500 mm) 

Isolated or concurrent 

 

Vitreomacular Traction 

(VMT) 

Size: focal (<1500 mm) or broad (>1500 mm) 

Isolated or concurrent 

 

Full-thickness 

macular hole 

 

Size: small (<250 mm), medium (>250-<400 mm), 

or large (>400 mm) 

Status of vitreous: with or without VMT 

Cause: primary or secondary 

Source : International Vitreomacular Traction Study (2013)2 

 

     Anatomic opening of the foveal center in macular hole may arise due to 

tractional foveal cystoid space, breakdown and elevation of central photoreceptors, 

or traction on the inner retina. Based on SD-OCT on our patient, on her right eye it 

showed an hourglass shape of macular hole with rounded edge, intraretinal 

pseudocysts, and thicker edge than neighboring retinal tissue. These findings might 

occur due to accumulation of intraretinal fluid. Furthermore, OCT may also detect 

the presence of vitreomacular adhesion (VMA). People with VMA generally 

experience no visual impairment, and the finding is normal in the natural course of 

PVD. With time, the vitreous may separate spontaneously from the inner retina, 

usually without incident. VMA is subclassified into either focal or broad, depending 

on the width of vitreous attachment. VMA in further may cause vitreomacular 

traction that can cause generalized thickening of the macula, vascular leakage on 

fluorescein angiography, macular schisis, and cystoid macular edema. Focal areas 

of vitreous attachment with traction tend to distort the foveal surface, elevate the 

foveal floor, form pseudocysts within the central macula, which is associated with 

diminished visual acuity and visual distortion. In the left eye of our patient, 

vitreomacular adhesion was seen on SD-OCT. Since the bilateral FTMH have been 

reported in some studies, it might suggest that impending macular hole need to be 

considered. However, possibility of spontaneous resolution may also possible so 

close monitoring was needed to prevent subtle damage.2,8-10 
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     Based on the etiology, full thickness macular hole can be divided into two types. 

Primary FTMH, formerly referred to idiopathic, occur due to vitreous traction on 

the fovea from atypical PVD. Secondary FTMH is caused directly by other 

pathologic features and does not have preexisting or concurrent VMT. The 

underlying pathologic conditions may include blunt trauma, lightning strike, 

macular schisis, macular telangiectasia, wet macular degeneration, or surgical 

trauma. This case was classified as primary since there was no pathologic condition 

features reported.2,8-10 

     The minimum hole width diameter is important to predict anatomic treatment 

with both medications and surgery. The minimum hole width can be measured at 

the narrowest hole point in the mid retina as a line drawn roughly parallel to the 

RPE using the OCT caliper function. OCT-based anatomic classification system 

has classified the size into three categories, small (< 250 μm), medium (>250 - < 

400 μm), and large (400 μm). A macular hole with a diameter of less than 250 μm 

may have more chance of closing spontaneously. Spontaneous macular hole closure 

is reported in around 4-11.5% without any action being taken. Inoue et al. reported 

that MH with a diameter of <250 μm had a greater chance of spontaneous closing. 

Moreover, the American Academy of Ophthalmology also has recommended 

surgical intervention in MH stage 2 or greater based on Gass-derived classification. 

The goal of the surgical procedure still focuses on the resolution of vitreal or 

epiretinal tangential tractions on the central retina and macular hole’s margins. The 

patient in this case report has minimum hole width diameter of 913 μm, classified 

as large macular hole and surgical therapy was preferred.8-12 

     The usual surgical plan for macular hole has been introduced by Kelly et al. in 

1991, consisted of pars plana vitrectomy (PPV), removal of epiretinal membranes 

and introduction of long-acting gas tamponades. Success rates in terms of closure 

of macular hole with vitrectomy are now generally very high in the range of 85%–

100%. Internal membrane peeling was further proposed by Eckardt et al. to improve 

anatomical closure rates. ILM peeling is believed to improve hole closure by 

increasing retinal compliance, removing residual adherent vitreous cortex remnants 

on the ILM surface and preventing the associated fibro cellular proliferation that 
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has been shown to occur surrounding the hole. Gas tamponade is also helping in 

hole closure by preventing trans-hole fluid leakage from the vitreous cavity, 

pumping the retinal pigment epithelium in order to remove the subretinal fluid, 

decreased retinal edema by reducing transretinal uveal-scleral outflow, and helping 

glial cell to migrate for the gap closure by creating the surface. There were no 

significant differences between Sulfur hexafluoride (SF6) and Octafluoropropane 

(C3F8), which are two most commonly use type of gas tamponade in our center. 

After the surgical procedure, maintaining the face-down positioning is really 

important in the MH closure. Furthermore, laser treatment may be considered to 

prevent failure of primary surgery, which may be caused by residual epiretinal 

traction, insufficient gas tamponade, poor compliance by the patient in keeping 

prone position as it is performed in this case.12-14 

     Larger holes, late-diagnosed (>6 months), myopic macular holes and retinal 

detachments, were all associated with poorer visual outcome and lower macular 

hole closure rates. Some reports have showed that successful closure with improved 

visual acuity can be achieved in patients with very large, chronic and previously 

treated macular holes with modification of conventional macular hole surgery. 

Some studies have been suggested different techniques including ILM flaps, retinal 

massage, retinal expansion, amniotic membrane, blood or platelets, capsule lens 

fragment and retinal free flaps. 11-14 

       One of the most frequent performed modified technique for large hole was 

inverted ILM flap which first described by Michalewska et al. in 2010. The closure 

rate after inverted ILM flap procedure was reported to be 98% when the procedure 

was successfully executed, compared to 88% observed in the control group which 

underwent conventional pars plans vitrectomy with ILM peeling and air injection. 

More importantly, inverted ILM flap resulted in fewer flat-open macular holes and 

better post-operative visual acuity. However, ILM peel can have negative 

consequences on a function (paracentral scotomas and reduced central retinal 

sensitivity) and retinal structure (changes in the retinal morphology such as retinal 

displacement) and risks of sub macular RPE atrophy of glial cells response on 

closure due to dye toxicity.12-16 
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     Recently, the interest of investigator has been directed toward the interactions 

of the human amniotic membrane with retinal structures. Human amniotic 

membrane was hypothesized to secret growth factors which may stimulate 

regeneration of the retinal inner layers and induce retinal repair. It has an optimal 

substrate for tissue growth due to its capability to secrete growth factors or express 

adhesion molecules. Some studies also demonstrated that human amniotic 

membrane is an adequate support to RPE growth and plays an important role in 

facilitating RPE integration into the subretinal space. In vivo transplantation of the 

human amniotic membrane has been performed in repairing a choroidal wound and 

favorable integration of the plug to the suprachoroidal structures was observed. 

Rizzo et al. also implanted the human amniotic membrane plug in the subretinal 

space in his study and the result showed that retina adhered well to the underlying 

human amniotic membrane. Other advantages of human amniotic membrane 

patches are it is easy to obtain from the tissue bank. Human amniotic membrane is 

also easier to manipulate inside the eye compared to other substrates used to close 

macular holes, such as ILM, autologous retinal, or capsular lens fragments. 7,15,17 

     In our case report, we describe a FTMH patient, who responded to modified 

surgical therapy with PPV, ILM peeling, SF6 tamponade and amniotic membrane 

plug. The mechanism involved in the closure of the macular hole could be due to 

the action of the growth factors (Platelet-Derived Growth Factor 

(PDGF), Epidermal Growth Factor (EGF), Basic Fibroblast Growth Factor (b-

FGF)), which enhance the activation of Müller cells, and it also works as a scaffold 

for the cell growth. Although we achieved a successful closure of the MH in this 

patient, long-term observation will be needed to check for excessive gliosis in the 

retina. In the neural tissues of the central nervous system and the retina, activation 

of glial cells occurs in response to any form of injury or disease and can have both 

protective and detrimental effects. Müller cells are the principal glial cells in the 

retina and play of crucial roles in supporting neuronal function. At the early stage 

of tissue damage, gliosis is an important neuroprotective event that is thought to be 

a cellular attempt to limit the extent of tissue damage. However, the persistent 

activation of glial cells may contribute to tissue damage, including endothelial 
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dysfunction and angiogenesis. Some authors also proposed the possibility of 

amniotic membrane rejection when implanted in the subretinal space, but Rosenfeld 

et al. did not report any visible signs of rejection or retinal disorganization in a 

rabbit model. Rizzo et al. in his study has reported the mid-term follow-up, 

anatomical success was reached in all cases and no complications such as human 

amniotic membrane rejection, retinal detachment, or proliferative vitreoretinopathy 

(PVR) reported. 7,15,17 

     Numerous studies have identified predictors for successful macular hole 

surgery. Size and stage of macular holes has been known to be prognostic factor in 

macular hole surgery, which can be calculated by parameters based on OCT results. 

Other important factors prediction for successful MH surgery are preoperative 

visual acuity and duration of symptoms. Surgical success in both chronic and 

persistent cases is low, achieving anatomical closure rate from 46.7% to 68.9%. In 

this case the patient has several factors that makes prediction of the outcome less 

favorable including large diameter of the holes and long duration of symptoms that 

has been lasted for more than a year. However, it was proven that by using the 

amniotic membrane as additional treatment, the anatomy of macula is resolve as 

well as improvement of post-operative visual. Quo ad vitam, functionam, and 

sananctionam in this patient were dubia ad bonam. Further follow up is needed, as 

the anatomical and visual outcome is projected to improve. 9,13-14,18 

 

VI. Conclusion 

     In conclusion, our case report suggests that the use of amniotic membrane for 

surgical repair of large macular hole has successfully restore the anatomy of the 

macular area and improve visual outcome. Further studies are necessary to 

determine the future of this new technique. More intraoperative and postoperative 

analyses would be useful to understand the interaction between the amniotic 

membrane and the retina. The present clinical case could open the door to new 

investigations in the retina, aimed at a larger number of patients to determine the 

actual efficacy of this technique.
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